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Preface

1 Preface

This Reference Manual is valid for the Ericsson GSM system BSS R8
except for the description of GSM 800, which is valid from BSS R9.

For the RBS 2000 library structursge Figure 1 on page 16

1.1 Objectives

This manual is a detailed overview of the Ericsson RBS 2000 Macro
system based on 12-TRX cabinets for GSM 800, GSM 900, GSM 1800
and GSM 1900. The manual describes RBS 2106 and RBS 2206, and
comprises the following:

. Preface (chapter 1)
RBS 2000 General information

System Specifications and Req ents.

hapters 3):

System overviews and hard onfigurations.
. Unit descriptions (ch —14)
. Function Specificati chapters 15 — 51):

Provide detailed i atior’ about the RBS from a functional
point of view. The F t{gn Specifications are customer-adapted
snderstanding of the behaviour of the RBS.

S parameters for RBS 2000. BTS
itations compared with the parameter ranges
D are stated in this chapter.

paradieters i
in the A%
. Glos chapter 53)

1.2

1.3 O Library Overview

Customer Product Information (CPI) for dTRU based RBS 2000
ro cabinets consists of the following manuals:

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 15 (485)

2001-11-28 — All Rights Reserved —



Preface

1.4

141

RBS 2000
RBS 2206 Library
Reference Manual

N

Installation and Integration Manual
@ RBS Synchronization Manual

@ Cabinet Reconfiguration Manual
% Maintenance Manual

Spare Parts Catalogue

P007803D

Figure 1  The CPI for Macro 12-TRX cabinets

How to Order CPI

CPI can be ordered in the same way as
using the product number to identi
placed through any local Ericsson( ¢o
Internet. How operators and custo
CPIl is described in detail belo

er Ericsson products
duct. Orders can be

or alternatively, on the

d Ericsson companies order

Outside Ericsson
&

To place an order for CPI; tact™any Ericsson company and follow
the same procedure as with er Ericsson products.

The most up-to-date CPI € downloaded from the Extranet by
customers and cont s that have obtained access by visiting
Ericsson’s Extrane

O
How to Obtain A(ﬁ e Extranet
Access is ¢ by Key Account Manager (KAM) from your local

Ericsson compa he Extranet address is:
https://eb .eyicsson.net
To be abl aceess the Extranet site you need to ensure that:
. %pany allows access to secure sites (HTTPS) through its
[ .
pur PC has either Microsoft Internet Explorer 4.01 with SP2 or
ater, or Netscape navigator 4.61 or later.

O

r browser has the plug-ins necessary to view or download PDF
d Microsoft office files.

a

If you are unsure of any of these preconditions, please check with your
local IS/IT Support or help desks within your company.

The Access Process

. To access the site you must have an individual user name and
password. To request access, send an e-mail to the support centre
asg.ex@er a.ericsson.se stating your name, telephone number, e-
mail address and with which customer or Ericsson company you
work.

16 (485)
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Once your access is setup, a reply with all the details you need
will be sent to you.

Alternatively, you can download the Portal Order form from the

Extranet.

. The first time you log in to the site, we recommend you to read
the user instructions.

More information about Extranet can be found at the Extranet address
below. For support on issues related to the Extranet,

Tel.: +46 8 585 33085.

1.4.2 Inside Ericsson
The Intranet is an internal Ericsson only be accessed by
Ericsson personnel.
All CPI products are available on the et at CPI Store:
http://cpistore.ericsson.se
Ericsson personnel, who may req cess to CPI while operating
outside Ericsson'’s firewall, t more information about Extranet
access from the following,&addre
http://inside.eric;sson@/%
1.5 R1A to P2A
Table 1
Chapter Chapter Heading \Q/ised Sections | Changes
and Subsections
General RBS 2106 has been added.
General GSM 800 has been added (valid from BSS
R9).
1 Preface O 1.3 Outdoor RBS has been deleted.
)/) 1.3 Figure 1 has been updated.
4 Radio Canfigurations; RBS 2106 | 4.9 Co-Siting with TDMA RBS Using an ASU
and R 6 has been added.
5 /Pgerduc\?pata 2106 New chapter.
10 w ription, CXU-10 The table has been updated with 19"
standard.
11 UnW' tion, TMA-CM New chapter.
17 Unit Description, ACCU-02 New chapter.
18 Unit Description, BFU-21 and New chapter.
BFU-22
20 Unit Description, RBS 2106 New chapter.
Climate Unit

EN/LZT 720 0008 P2A
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Product Safety Requirements RBS 2000

2 Product Safety Requirements RBS 2000

The purpose of this document is to specify the product safety
requirements for RBS 2000.

2.1 References

73/23/EEC Low Voltage Directive

CAN/CSA-C22.2 No 1-M94
Audio, Video and

CAN/CSA-C22.2 No 950-95

ilar Electronic Equipment

EN 60950 Safety of Infor Technology Equipment
Including ical-Business Equipment
IEC 215 nts for radio transmitting equipment
IEC 529 degrees of protection provided by
Code)
IEC 60950 f Information Technology Equipment
i lectrical Business Equipment
UL 1419 Sta for Professional Video and Audio
jpment
UL 1950 Safety of Information Technology Equipment
ding Electrical Business Equipment
Q
2.2 Produ

This part 0
Fire Safety-R

document defines the Electrical, Mechanical, Heat and
ments for the Radio Base Station.

/EEC Low Voltage Directive. (To achieve this, the RBS
shall conform to the standards below.)

EN 60950 "Safety of Information Technology Equipment
ncluding Electrical Business Equipment".

. The RBS fulfils the requirements in the general IEC 60950
including national differences notified in EN 60950.

. IEC 215 Safety requirements for transmitting equipment.

. The RBS shall be listed by National Recongnized Testing
Laboratory (NRTL).

. The RBS fullfills encapsulation class IP XX according to
IEC 529.

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 19 (485)
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Product Safety Requirements RBS 2000

In addition to this the product fulfills the environmental requirements.

The RBS is so designed and constructed that, under all conditions of
normal use and under a likely fault condition, it protects against
personal injury from electrical shock and other hazards.

The RBS is protected against serious fire originating in the equipment
as well as mechanical hazards in the equipment, as well as mechanical
hazards in the meaning of the applicable standard.

For the US the following standards are applicable:

. UL 1950 "Safety of Information Techn
Electrical Business Equipment".

y Equipment Including

For Canada the following standards are(@pplicable:
. CAN/CSA-C22.2 No 1-M94 Audioy\i

Equipment.
Declaration of Conformity

221
Tests and inspections shall b ied out according to ECMA
requirements.
Q \
o \@
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3.1

3.2

Environmental Capabilities

Scope

This chapter covers the environmental requirements for the indoor and
outdoor temperature non-controlled operation conditions. Subjects
covered are: Climatic, Biological, Chemically active substances,
Mechanically active substances and Mechanical conditions.

Terminology

Definition of concepts:
Normal operation conditions
Environmental conditions where all%all bg/able to function as

specified.

Safe function m
Environmental stress above li or normal operation where all

units shall continue to fun ing the stress, but performance or
capacity may be reduced

Reduction of perforr@% city shall be documented as typical
t

value.

When the environm ress has dropped to normal operation
conditions, function\@s specified shall automatically be achieved.

Safe function refefs
consecutive ho

operation period of not more than 72
nd a“total of not more than 15 days in one year.

Non-de tion
Environmen ess above the limits for safe function during which no
function 4 ranteed and performance may degrade in an unspecified

manne

When t fronmental stress has dropped to normal operation
ions, No manual intervention (on site) is needed to restore full
nce of the RBS.

destrdction refers to an operation period of not more than 96

@‘ecutive hours, and a total of not more than 5.5 days in a 3 years

iod.

GSM concepts

The GSM concepts for Normal operation and Extreme operation
conditions as defined in GSM 11.20-12.3.2 are both equal to the
Normal condition as defined and used in this document. This means, all
RF parameters are guaranteed within the Normal condition range as
defined in this document.
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3.3 References
IEC 721-3-.. Classification of groups of environmental
parameters and their severities.
ETSI 300 019-1-.. Classification of environmental conditions.
3.4 Transport -40°C - +70°C
3.4.1 General Conditions

The severity of the requirements is in confo
classes 2K4/2B2/2C2/2S2/2M2. and ETS 30
"PUBLIC transportation”.

These requirements are valid for equippéd cabinets \excluding batteries).
The values in these conditions are va r a maxipmum transport time
of 3 months. The time is measured ackages are leaving the
shipping store, and includes storing in,coRnection with the transport.

Note: These requirements restr @ )
with pressure cabins. As modéfn aircrafts have pressure
cabins, these limit e expected to be only formal.

ity with: IEC 721-3-2
19-1-2 Class 2.3

N

Note: The severity leve chosen with equipped cabinets in
mind. Thereforg~trans of equipment outside the cabinets
can result in ex% These extremes shall be handled by
its own packi

3.4.2 Climatic condition

During transpgortat e equipment could be exposed to extremes in

temperature umi The equipment shall be packaged. The
equipmentshall erational after being subjected to the ambient
temperature hu y stated hereafter.
The severi
class 2K4
Requir
o
/énvi?)oﬁmmenta] Parameters Unit Value
“Ferypérature °c - 40- +70
Retative - Humidity % 5-100
3.4.3 Biological conditions.

The severity of these requirements is in conformity with: IEC 721-3-2
class 2B2. and ETS 300 019-1-2 Class 2.3.

3.4.4 Chemically Active Substances.

The severity of these requirements is in conformity with: IEC 721-3-2
class 2C2. and ETS 300 019-1-2 Class 2.3.
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Note: The values are average yearly levels of airborne
contaminants that can be accepted. It is assumed that one of
the contaminants is dominant at each site, and that the other
is present in insignificant amounts.

3.4.5 Mechanically active substances

The severity of these requirements is in conformity with: IEC 721-3-2
class 2S2. and ETS 300 019-1-2 Class 2.3.

3.4.6 Mechanical conditions

The packing and transport method shall b
expose the equipment to stress beyo
shall function as specified when installed a

osen in order not to
imits. The equipment
1.

The severity of these requirements4s _conformity with: IEC 721-3-2

class 2M2. and ETS 300 019-1- las

Requirements

Table 3 /\
Environmental Parameters AK Unit Value
Vibration sinus: O
displacement mm 35
acceleratj m/s2 10 15
freque Hz 2-9 9-200 200-500
Random ASD: me/s’ 1.0
Q’:lccel m/s2 12.0
f cy Hz 2-200
Shock: %
ea eleration m/s2 100
f};zrgq’on ms 11

)

3.5 St%% - +55°C
3.5.1 neral Conditions

¢ severity of the requirements is in conformity with: IEC 721-3-1
asses 1K4/172/173/175/1B2/1C2/1S3/1M2, and ETS 300 019-1-1
1.2. "WEATHERPROTECTED, not temperature-controlled
storage".

During storage the equipment shall be packaged. The values in these
conditions are valid for a maximum storage time of 12 months. The
time refers to equipment in its outer package and stored at the
consignee in a conditioned store.

3.5.2 Climatic conditions
The equipment shall be shall be in packaged condition.
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The severity of these requirements is in conformity with IEC 721-3-1
classes 1K4/172/173/1Z5. and ETS 300 019-1-1 class 1.2

Requirements

Table 4
Environmental Parameters Unit Value
Temperature °c - 25 - +55
Relative Humidity % 10 -100

3.5.3 Biological conditions
The severity of these requirements is i (conformity, with IEC 721-3-1
class 1B2. and ETS 300 019-1-1 clas
3.5.4 Chemically Active Substances
The severity of these requirements is pnformity with: IEC 721-3-1
class IC2 and ETS 200 019-1
Note: The values are a ly levels of airborne
contaminantg-that e accepted. It is assumed that one of
the contaminan{3-s dominant at each site, and that the other
is present in insig t amounts.
3.5.5 Mechanically Activ es
The severity of th ents is in conformity with: IEC 721-3-1
class 1S3. azg E 019-1-1 Class 1.2.
3.5.6 Mechanic
The packin sport method shall be chosen in order not to
expose th ent to stress beyond these limits. The equipment
shall funciti ecified when installed after test.
The sewerit se requirements is in conformity with: IEC 721-3-1
class AM2. and ETS 300 019-1-1 Class 1.2.
rements
Envi ental Parameters Unit Value
Vibration sinus:
displacement mm 35
acceleration m/s? 10
frequency Hz 2-9 9 -200
Shock:
peak acceleration m/s? 40
duration ms 22
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3.6 Handling -40°C - +70°C

3.6.1 General Conditions

This section refers to shorter periods of transport and storage in
unpacked conditions. Precautions to avoid condensation before
subjecting the equipment to operational conditions are necessary.

3.6.2 Climatic conditions
During handling the equipment withstands the conditions stated in

Section 3.4.2 on page 22 in this docume
3.6.3 Biological conditions.
During Handling the equipment wit%sthe conditions stated in
t.

Section 3.4.3 on page 22 in this doc

3.6.4 Chemically active substance
During Handling the equipment wi ds the conditions stated in

Section 3.4.4 on page 22 i ocument.
3.6.5 Mechanically activgsubs S
During Handling the eq nt withstands the conditions stated in

Section 3.4.5 on pa 3in document.

3.6.6 Mechanical con
The equipment re stresses normal for handling, during

handling t{eé equip withstand the conditions stated in Section 3.4.6
on page 3in2§%:u ent.

r +5°C - +40°C

3.7

3.7.1 [ \Cgndjitions

The different operating temperature levels according to Safe
function and Non destruction, refer to situations where the
RBS is supposed to have been operating in "normal
condition” mode for a certain time. Then the surrounding
temperature in the compartment increases (decreases)
according to this figures. Accordingly, this means that the
surrounding temperature is allowed to change within the
limits while the RBS still operates and has its own loss of
energy.

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 25 (485)
2001-11-28 — All Rights Reserved —



Environmental Capabilities

3.7.2 Climatic conditions.

The severity of these requirements are in conformity with: IEC 721-3-3

classes 3K3/322/3Z4. and ETS 300 019-1-3 Class 3.1.

Table 6

Environmental Unit Value
Parameters Normal Safe funct. Non Destr.
Condition
Temperature °c +5- +40 0 - +45 -10 - 455
Relative Humidity % 5-85 6 - 90 5-90
3.7.3 Biological conditions
Requirements
There are no requirements for thi
3.74 Chemically active substance

The severity of these requireiment

classes /3C2(3C1)/. and ET 0 019-1-3 Class 3.1.

Note: The values are rageyearly levels of airborne
contaminants tha be accepted. It is assumed that one of
the contami is inant at each site, and that the other
is present i icant amounts

3.7.5 Mechanically ac nces
The severityg se requirements is in conformity with: IEC 721-3-3
class /3S2 d 00 019-1-3 Class 3.1.

3.7.6 Mechanics S
The sevefi the requirements is in conformity with: IEC 721-3-3
class/3MI ] EYS 300 019-1-3 class 3.1.
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Table 7
Environmental Parameters Unit Value
Vibration sinus:
displacement mm 0.6
acceleration m/s?2 2
frequency Hz 2-9 9 -200
Vibration random:
ASD m’/s’ 0.1 K
ASD m’/s’ 0.2 2
acceleration m/s? 3.8 Y
acceleration /s 5.4 ?
frequency b 2-200
Shock:
peak acceleration @ /S 40 ¥
duration @ 11

Ysafe function
2Non destruction &

This requirement b
performance of the

ngs

Seismic Exposu
The complgte eq

afe function’ with the exemption:

all be verified as 'no loss of calls

RBS shall be tested for seismic exposure.
rted.

Deviations s ere
Safe func uring&eismic exposure. Deviations shall be reported.

Table 8
Test frefgﬂ{g\iy};jge 1-15 Hz
Require se Spectrum RRS
S of RRS as IEC fig 3
umber ime scale histories 1/ testing direction
Dyration of time scale histories | 35 s
mber of testing directions 3

I@essary there are possibilities to equip the RBS with an optional
Seismic Exposure protection device.

3.8 Operation Outdoor -33°C - +40°C

This Environmental class corresponds in full to ‘Operation Outdoor
-33°C - +45C’ with the exception of the upper temperature limit.
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3.9

3.9.1

3.9.2

3.9.3

3.94

3.9.5

Operation Outdoor -33°C - +45°C

The severity of the requirements is in conformity with: IEC 721-3-4
classes 4K2/425/427/4B1/4C2(4C3)/4S2/4AM5. and ETS 300 019-1-4
Class 4.1. "NON-WEATHERPROTECTED location”, except for the
temperature range which is extended to *25

This clause refers to the environment which an RBS for outdoor
non-weather protected location shall endure.

The figures below refers to the environment that is surrounding the
cabinet and the temperature is the shaded air temperature.

Climatic Conditions
The severity of these requirements is in with: IEC 721-3-4
classes 4K2/4Z5/4Z7. and ETS 300 019-1-4 Class 4.1. In addition to
this Ericsson demands more rigorous s than stated by IEC and
ETSI above.
The RBS shall be designed for a of max. 48 hours. This
applies both to installation and ope& @
Table 9 /\

Environmental i Value

Parameters O Normal Condition | Non Destr.

Temperature X% -33 - +45 -40 - +70

Relative Humidity (7~ 15 - 100 15 - 100

Biological Conditions

The severity@' ese irements is in conformity with: IEC 721-3-4
300 019-1-4 Class 4.1.

The seve e requirements is in conformity with: IEC 721-3-4
classes /4 ..and ETS 300 019-1-4 Class 4.1.

Note: The values are average yearly levels of airborne
ontaminants that can be accepted. It is assumed that one of
contaminants is dominant at each site, and that the other
is present in insignificant amounts.

class /4B1l/~an
Chemical%u bstances
t
C

cshanically Active Substances

The severity of these requirements is in conformity with: IEC 721-3-4
class /4S2/. and ETS 300 019-1-4 Class 4.1.

Mechanical Conditions

The severity of these requirements are in conformity with: IEC 721-3-4
class /4M5/. and ETS 300 019-1-4 Class 4.1.
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Table 10

Environmental Parameters Unit Value

Vibration sinus:

displacement mm 0.6

acceleration m/s?2 2
frequency Hz 2-9 9 -200
no. of sweep cycleg 5

no. of test directiong 3

testing method IEC 68-2-6

Vibration random: Vo
ASD me/s’ 0.1
2,3 2)
ASD m-/s & 0.2
1
acceleration m/s2 3.8 )
2
acceleration m/s \:9 5.4 )
frequency Hz O 2-200

testing method IEC
68-2-64
L

Shock: o <100 kg >100 kg
3
peak acceler% 250 100 )
duration 6 6

pulse shape half sine
no. of 500 per
direction
Qn of te i 6
te%hod IEC
68-2-27
Ysafe f n
“Nop,de n
Mh guirements belong to 'Safe function’ with the exemption:

form e of the RBS shall be verified as 'no loss of calls’

gismic Exposure

Thegomplete equipped RBS shall be tested for seismic exposure.
Deviations shall be reported.

Safe function during seismic exposure. Deviations shall be reported.
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Table 11

Test frequency range 1-15 Hz

Required Response Spectrum RRS

Shape of RRS as IEC fig 3
Number of time scale histories | 1/ testing direction
Duration of time scale histories | 35 s

Number of testing directions 3

There are possibilities to equip the RBS with.an optional Seismic
Exposure protection device.

3.10 Operation Outdoor -33°C - +55°
This Environmental class corresponds(im\full to 'Opegration Outdoor
-33°C - +45C’ with the exception of the temperature limit.
3.11 Operation Mast Mounted E@a -33°C - +45°C
This Environmental class corr nd Operation OutdooiG33
+45°C’ with the exceptions st W.
Table 12
Environmental Parameters nit Value
\x Normal Cond. | Non destruct.
Temperature N -33 - +45 -40 - +70
Change of temperatur i/min 6 6
Vibration sinus:
Odispl nt | mm 3.0
m/$ 10
Hz 2-9 9 - 200
m’/s® 0.5
Hz 2 -200
min 30
exposure
no. of test Hz 3
directions
@ none Not Appl. Not Appl.
3.12 O tion Mast Mounted Equipment -33°C - +55°C
This Environmental class corresponds to 'Operation OutdodiG33
+55°C’ with the exceptions stated below.
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Table 13
Environmental Parameters Unit Value
Normal Cond. | Non destruct.

Temperature °c -33 - +55 -40 - +70
Relative humidity % 5-100 5-100
Absolute humidity g/m’ 0.26 -40 0.26 - 40
Change of temperature °c/min 6 6
Rain temperature °c 5 5
Vibration sinus:

displacement mm

acceleration m/s ;9 10

frequency Hz Q = 9 - 200
Vibration random:

ASD m’/s’ 0.5 0.2

frequency Hz 2 - 200 200 - 500
Shock:

peak acc. m/s 100 Y

duration 11
Fauna /\\ Not Appl. Not Appl.

Y The requwements@e \\S\afe function’ with the exemption:

be verified as 'no loss of calls’

performance of the RB

&
S
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4 Radio Configurations, RBS 2106 and
RBS 2206

This chapter describes the dTRU-based radio configurations and their
performance. Note that the GSM 800 configurations are valid from

BSS RO.
4.1 Introduction
4.1.1 Mobile Telephone System <\
BS
SS
BSC
\/ﬁ
| RBShZOOO
b

)

BTS

SS  Switching System
* OSS Operation Support System

G \
* BSS Base Station System
e BSC Base Station Controller
¢ RBS Radio Base Station
* PSTN Public Switched
Telephone Network
P007534A
Figure 2 20 e Ericsson GSM system
The Base Sta ystem (BSS) contains two functional entities: the
Base S ntroller (BSC) and the Base Transceiver Station (BTS).
n
e

s radio-related functions, such as handover,
the radio network resources, and cell configuration data.
controls radio frequency power levels in RBSs and MSs.

a network component which serves one cell and is
olled by the BSC. The BTS contains a number of transceivers. It
ists of the radio transceivers and all the digital signal processing
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4.1.2

4.2

4.3

Transmission module I— Transmission

RBS 2000
DXU

BTS Base Trad

TRU Transceiver Ur
Antenna CDU Compining.and bution Unit
system DXU Disifib(tig ¥ nit

P007535B

N/

Figure 3  An example of an RBS icing a three-cell site

Radio Base Station &

The Radio Base Station 20 BS 2000) is Ericsson’s second
generation of RBSs deyetoped to/meet the GSM specifications for BTSs.

References
GSM:05.05 SM Requirements 05.05 phase 2+ Radio
Q Transmission and Reception.

GSM:05.08 \ GSM Requirements 05.08 phase 2+ Radio
Subsystem Link Control.
Def niti

Towe unted Amplifier (TMA)
' pensates for signal loss in the receiver antenna cables,

The TMA used for 12 TRX products is Dual Duplex TMA (ddTMA).

Some configurations can use a TMA designed for reception only
(rTMA).

Antenna Reference Point

The antenna reference point is the point where the radio signal crosses
the RBS border, that is, the connector for the antenna feeder. See the
figure below.
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Note: The TMA is inside the RBS border.

RBS
Antenna
TRX e
Combining
system
TRX je—> + < X
I X = Antenna reference point
filtering
TRX >
—N
I —
A( w P007531A

Figure 4  Antenna reference point

Antenna System

The antenna system is co by all RF transmission and reception
antennas, directed to coverthe sameé area or multi-casting configurations.
Q

Antenna Sharing Unit (

An ASU is a unit use sharing RX antennas between RBSs.

A BTS is %unit operating on a set of frequencies in one cell.

Basic C 'Lm

s on factors such as implementation in different cabinets.

io Base Station (RBS)

S is all equipment in an Ericsson base station, and may be
comprised of several BTSs.

Each RBS has one DXU, controlling a maximum of 12 TRXs.

Site Cell Configuration (SCC)

The SCC is a geographical concept describing how an area around one
RBS site is divided into radio traffic areas. The following types of site
are defined:

Omni-site Radio coverage in one 360 degree sector,
that is in one area, using one BTS.
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2—sector site Radio coverage in two sectors, that is two
distinct areas, using two BTSs.

3—sector site Radio coverage in three sectors, that is
three distinct areas, using three BTSs.

4.3.1 Cabinet Types
RBS 2106 Outdoor cabinet with a maximum of six
dTRUs/12 TRXs per cabinet
RBS 2206 Indoor cabinet a maximum of six
dTRUs/12 TRXs peRcabinet
4.3.2 Configurations Identity
The figure below shows how a basic configuration-dentity is

constructed. %\/7
v
G9deht_3.6(5)\a Q

A AA
t indication, lower case letter a-z

Num of used transceivers
umber of transceivers
Number of antennas

(\\ TMA used
(/ Hybrid in dTRU; used
< Modified frequency band

Duplexer in CDU; used
Frequency band

CDU-type
Figure 5 @Z onfiguration identity
4.4 Freq cy Bands
@ 800 Uplink: 824 - 849 MHz
Downlink: 869 - 894 MHz

P-GSM 900 Uplink: 890 — 915 MHz
Downlink: 935 — 960 MHz

E-GSM 900 Uplink: 880 — 915 MHz
Downlink: 925 — 960 MHz

GSM 1800 Uplink: 1710 — 1785 MHz
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4.5

4.5.1

Downlink: 1805 — 1880 MHz

GSM 1900 Uplink: 1850 — 1910 MHz
Downlink: 1930 — 1990 MHz

These frequency bands are supported by the configurations described in
this chapter.

Basic Configurations

The GSM 800, GSM 900, GSM 1800 an
meet the GSM requirements, except where

SM 1900 configurations
erwise stated.

The capacity of a configuration is define I X and RX antenna
reference points at the RBS border~Xhere is an) X close to every
reference point in the following figur e RBS border is not
included in the figures.

The equivalent output power witk
configured is the original outputpa
configuration increased wit i
used. The configurations t
Section 4.6.3 on page 77

Functional views of 8 {O~sign ths for various configurations are
shown inFigure 6 on pag to and includind=igure 24 on page 66
ssary

Only components ng illustrate the configuration are shown.

D

&oev er boost (TX diversity)
specified for the basic

dB, if separate TX antennas are
rt SW power boost are listed in

In some configurations, thewadio signal paths can differ depending on
where in the cabjnetthebasic configuration is used. The figures show
fully-equipped inets Wwith two or three BTSs, that is two or three

basic configuratio e shown in the same figure. These are different
physical impl tations of the same basic configuration, not different

configu : cond BTS is drawn with dotted lines to show
how an SC fully-equipped cabinet is connected.

dTRU @

Co ration of Hybrid Combiner

u
d an be configured with or without the hybrid combiner,
two external cables.

ignals Distributed from Two Ports

The RX signals can be distributed from the RX1 and RX2 ports to all
four receivers when both transceivers are connected to the same antenna
system.

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 37 (485)

2001-11-28

— All Rights Reserved —



Radio Configurations, RBS 2106 and RBS 2206

I HCA1 | ~ HC1
Hybrid Hybrid
combiner TX1+TX2 combiner TX1+TX2
[ |Hc2 I—r_lHCg
TX I TXI TX2

RX1 RX1
RX2 RX2
RX3 RX3

oy}
x
N

RX4 <
dTRU with no hybrid \ dTRU with hybrid
combiner in use combiner in use

P007394B

Figure 6 dTRL with ithout hybrid combiner in use

S
S
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4.5.2 CDU-F Configurations

Basic Configuration F9de_2.4 and F18d_2.4

TX1 X1 CDU-F
dTRU -

RX1 1 TX2 FCOMB

RX2 X/
- RXA
TX1 <X

TX2 r
TX2 FCOMB

—\

X1 I

dTRU Ant.
RX1

X2 RX2 \/A (Ojﬁ TRXB
owo| [ X

O P007376A

Figure 7 F9de_2.4 an

Characteristics

Number of C 1

Frequency E-GSM (F9de_2.4)
% GSM 1800 (F18d_2.4)
e 4

2

2

A a configuration TX/RX + RX
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Basic Configuration F9det_2.4 and F18dt_2.4

DPX-~=1-LNA-+

TX/
RXA
-DPX =X

X1 X1 CDU-F
dTRU
RX1 — TX2 FCOMB
RX2
TX1 DPX|
TX2 M
TX2 FCOMB
dTRU X1
RX1
RX2 RX1 LNA
TX2 _RX2 LNA
CXU
Q

b xy\jpﬂ-

RXB
-DPX ==X

P007377A

Figure 8 F9det 2.4 and E 2.4

Characteristics

Number of CDU
Frequency ba

Ant configuration

on

ation

1

4
2
2

E-
GSM 1800

GSM

TX/RX + RX

ddTMA + ddTMA or
ddTMA + rTMA

(F9det_2.4)
(F18dt_2.4)
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Basic Configuration F9de_ 2.6 and F18d_2.6

CDU-F
RuITX | T4
RX1 | Txo| [FoOMBY
RX2 - X/
X1 DPX ==X XA
T2
Txo| [FCOMBE
dTRU PX1 Ant.
RX1
RX2 RX1
R = — T
[:zgg RXB
T2 RX2 |
LN X7

dTRU IX1
A (C /N
RX2 TX1 4

- I
X2 T(%
_____ o e S
LaTRU X1 NIX e = BTS2
f—

[s3)
I

Ant.

P007378A

Figure 9 F9de_ 2.6 and F18d_2.6

EN/LZT 720 0008 P2A
2001-11-28

© Ericsson Radio Systems AB 41 (485)
— All Rights Reserved —



Radio Configurations, RBS 2106 and RBS 2206

Characteristics

Number of CDUs 2*

Frequency band E-GSM (F9de_2.6)
GSM 1800 (F18d_2.6)

Max. number of TRXs 6

Number of feeders 2

Number of antennas 2

Antenna configuration TX/RX +

* Three CDU-Fs support two sectors.

to illustrate a 2 x 6
two different physical
configuration.

Note: The second BTS is only s
configuration. BTS1 and BTS
implementations of the game

S
&
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&
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Basic Configuration F9det_2.6 and F18dt_2.6

dTRU

TX1

TX1 |

RX1

X2 |

RX2

TX1

CDU-F
FCOMB

[ loex DPX <—\<—1

TX2

X2 |

X1

dTRU

RX1

RBRX2

FOOMB ]

X2

dTRU

TX1
RX1
RX2

TX/
RXA

P007379A

Figure 10

F9det 2.6 and F18dt 2.6

EN/LZT 720 0008 P2A
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Characteristics

Number of CDUs 2*

Frequency band E-GSM (F9det_2.6)
GSM 1800 (F18dt_2.6)

Max. number of TRXs 6

Number of feeders 2

Number of antennas 2

Antenna configuration TX/RX +

TMA configuration ddT™m or
ddTMA,+T

* Three CDU-Fs support two sectors¢

Note: The second BTS is only Sh illustrate a 2 x 6
configuration. BTS1 an re two different physical
implementations of the sa sic configuration.

S
&
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&
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Basic Configuration F9de_ 2.8 and F18d_2.8

TX1 X1 CDU-F
dTRU -

RX1 ] TX2 FCOMB

RX2 X/
- RXA
X1 DPX [=-X

X2 -
| X2 | FCOMB

TX1

RX1

Azﬁ\
RX2 |_RX1 NAl
TX2

O Ant.

CDU-F

TX/
RXB
DPX =X

dTRU

TX1 X1

dTRU

RX1

A A

RX2

TX2

FCOMB

43 1

aTRUPEL:
RX1

RX
/\
i,

i

LNA |

3
78

P007380A

Figyfe 11 F9de 2.8 and F18d_2.8
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Characteristics

Number of CDUs 2

Frequency band E-GSM (F9de_2.8)
GSM 1800 (F18d_2.8)

Max. number of TRXs 8

Number of feeders 2

Number of antennas 2

Antenna configuration TX/RX + RX
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Basic Configuration F9det_2.8 and F18dt_2.8

X1 X1 CDU-F
dTRU .
RX1 —— Tx2| [Fcoms
X2 T/
X1 DPX DPX~FLNA=] DPX [=-X RXA
X2 -
*2|  |FcomB w x
X1 \
dTRU Ant
RX1
RX2 | RX1 L
X2
X1 X1 &F\
dTRU .
RX1 2|  |[Fcomsly
RX2 [
X/
] RXB
X1 \RR; - DPX~1-LNA=}DPX [=—X
X2 - -
T2 ch@k Y \
X1
dTRU Ant.
RX1
RX2 RX1 %
X2 C7
CXU
ﬂ P007381A

igwre 12 F9det_2.8 and F18dt_2.8
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Characteristics

Number of CDUs 2

Frequency band E-GSM (F9det_2.8)
GSM 1800 (F18dt_2.8)

Max. number of TRXs 8

Number of feeders 2

Number of antennas 2

Antenna configuration TX/RX + RX

TMA configuration ddT™m

&
S
&
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&
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Basic Configuration F9de_2.12 and F18d_2.12

TXA | TXA CDU-F
dTRU -
RXA1 X2 FCOMB
RX2 X/
RXA
TXA DPX =X
TX2 > ]
TX2 FCOMB[—
Ant.
dTRU X1
RX1 /]
—
RX2 ~ RX1 Tl (1
TX2 @
dTRUX O
RX1 N
RX2 IX1 CDU-F
koo
X2 TX2
dTRU X1 Q;
RX1 FCOMB
é o] [P
RXQ -
T
aTRY| &7 ) 1 ™
in\/ Tx2| |FcomBiH
& RX2 X/
— RXA
2 | | FCOMB— i
™2 - Ant.
@z‘U TX1
RX1
RX2 RX1 LNA
TX2
CXU
P007382A
Figure 13 F9de_2.12 and F18d_2.12
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Characteristics

Number of CDUs 3

Frequency band E-GSM (F9de_2.12)
GSM 1800 (F18d_2.12)

Max. number of TRXs 12

Number of feeders 2

Number of antennas 2

Antenna configuration TX/RX + RX
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Basic Configuration F9det_2.12 and F18dt_2.12

CDU-F
peep I0S X1
RX1 TX2 | [FCOMBIT
RX2 L X/
Y .y DPX DP>=HLNA=F DPY=-X RXA
| tx2| |Foomef- ]
dTRU xi Ant.
RX1
RX2 Rx1l
LNA |
T2 &
dTRUX1
RX1 (g /O
RX2 X1 | | cpuF
FCOMB
T2 TX2 | co
RO ™1 ‘
RX1 | |
x| [FCOMB
RX2 | 7 N
X2 C((d\
CDU-F
atrUPX X1 &
RX1 %‘XZ FCOMB
RX2 ] TX/
] RXB
D= S DPX DP=HLNA=F DPY=-X
24T Vol _roovef- ]
X1 J
dTRU N Ant.
1
R RX1l [ nal
a ) —
X2
CXU
P007383A
Figure 14 F9de_2.12 and F18dt_2.12
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Characteristics

Number of CDUs 3
Frequency band E-GSM (F9det_2.12)
GSM 1800 (F18dt_2.12)
Max. number of TRXs 12
Number of feeders 2
Number of antennas 2
Antenna configuration TX/RX + RX
TMA configuration ddT™m
45.3 CDU-G Configurations

Basic Configuration G8d_2.2, ng@ﬁ@_zz and G19d_2.2

=/
Ant S1(3,5) //\
A\
TX1 U X1 \ N T/
DPX |=X RXA
RX1 ™
|RX2 Ant.
TX2 TX/
DPX =X RXB
dTRU LNA
CDU-G
Figure 1 éﬁ:—z&,/G%e_Z.Z, G18d_2.2 and G19d_2.2
ct S
er of CDUs 1
ncy band GSM 800 (G8d_2.2)
E-GSM (G9de _2.2)
GSM 1800 (G18d_2.2)
GSM 1900 (G19d_2.2)
Max. number of TRXs 2
Number of feeders 2
Number of antennas 2
Antenna configuration TX/RX + TX/RX
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Note: The ASU is optional equipment.

Basic Configuration G8dt_2.2, G9det_2.2, G18dt_2.2 and G19dt_2.2

dTRU

Ant $1(3,5)
X1 L 1 | j
RX1 B | H‘@ \A AX1| il DPX |=———=[DPX<] LNA<JDPX]=-X RXA
RX2 L] \
™2 X2 - K::l jRXB

‘ ) L RX2| ™ Tz X<] LNA{DPX] =X

Pl 1
" ASU

TX/

Ant.

TX/

CXU CDU-G
Ant S2(4,6) O

ddTMA

P007385B
Figure 16  G8dt_2.2, G9det G18dt>72.2 and G19dt_2.2
o O
Characteristics

Number of CDUs \ 1
Frequency band GSM 800
& \ GSM 1800

(G8dt_2.2)
E-GSM (G9det_2.2)
(G18dt_2.2)
GSM 1900 (G19dt_2.2)
2
2
2
TX/RX + TX/RX
he ASU is optional equipment.
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Basic Configuration G8dh_2.4, G9deh_2.4, G18dh_2.4 and G19dh_2.4

Ant S1(3,5)
CDU-G
dTRU TX1+TX2 : X1 >/
RXA
H@ DPX j=X
BX1 B ‘ B ‘A RX1 LNA <
RX2
Ant.
TX1+ N
dTRU| TX2 TX2 AN X/
RXB
RX1 X2 7 DPX|=-x
- - - ENAT
RX2
CXU ASU m
Ant S2(4,6)
P007386B

o %
Figure 17 G8dh 2.4, ngeh% ) 2.4 and G19dh_2.4

Characteristics
Number of CDUs 1
Frequency kgnd GSM 800
E-GSM (G9deh_2.4)

(G8dh_2.4)

\ GSM 1800 (G18dh_2.4)
GSM 1900 (G19dh_2.4)

Max. nu fNRXs 4
Numbes o S 2

Nu of antennas 2

a iguration TX/RX + TX/RX
The ASU is optional equipment.
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Basic Configuration G8dht_2.4, G9deht_2.4, G18dht_2.4 and G19dht_2.4

Ant S1(3,5)
CDU-G
dTRU TX1+TX2 : X1 J/Tx/
RXA
RX1 \ yb \ RX1 DPX DPX< LNA<DPX|=X
- - PR LNA |
RX2 1
Ant.
TX1+
dTRU| TX2 TX2 o [ J/Tx/
m RXB
RX1 e @———pﬁ»ﬂ LNA<JDPX] =X
- < - LNA |« g
RX2 1
CXU ASU @f ddTMA
Ant S2(4,6)
P007387B

Q

Figure 18  G8dht_2.4, 69@8%'[_2.4 and G19dht_2.4

Characteristics

Number of CDU 1
Frequencbba GSM 800 (G8dht_2.4)
E-GSM (G9deht_2.4)
\ GSM 1800 (G18dht_2.4)

GSM 1900 (G19dht_2.4)
Max. @ TRXs 4
Numpe ers 2
Né%antennas 2
Qwenn nfiguration TX/RX + TX/RX
ole

The ASU is optional equipment.

EN/LZT 720 0008 P2A
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Basic Configuration G8dh_3.6, G9deh_3.6, G18dh_3.6 and G19dh_3.6

dTRU

TX14TX2

Ant S2 Ant S1

TX1| CDU-G

RX1

RX1

—
=z
>]

RX2

dTRU

TX1+
TX2

Nl

E

TX2

DPX

TX/

-y RXA

Ant.

RX1

RX2

X1+

dTRU

™2

RX2

|
=z
£

DPX

i

E

TX1| COYE 7,

RX1

RX2

Ant S5 Ant S6 '

P007388B

Figur

e 19

G8dh_3.6, G9deh_3.6, G18dh_3.6 and G19dh_3.6
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Characteristics

Number of CDUs 2*

Frequency band GSM 800 (G8dh_3.6)
E-GSM (G9deh_3.6)
GSM 1800 (G18dh_3.6)
GSM 1900 (G19dh_3.6)

Max. number of TRXs 6

Number of feeders 3

Number of antennas 3

Antenna configuration TK/RX + TX + TX
* Three CDU-Fs support two sectc&

Note: The second BTS is only to illustrate a 2 x 6

configuration. BTS1 an 2 are two different physical

implementations e basic configuration.
Note: The ASU is optional equipment.
Q

Xy

&
AN
&
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Basic Configuration G8dht_3.6, G9deht_3.6, G18dht_3.6 and G19dht_3.6

Ant S2 Ant S1

et
TX1+TX2 Tﬂ TXx1| CDU-G TX/
RX1 K RX1 ] DPX DPX<t LNA<{DPX |- X
> LNA]
RX2 il ) J
Ant.
TX1+
L - DPX '%T‘ﬁ B((/B
RX1 DPX¥ L NA<{DPX|~=X
N RX2 '_ILN A [ —
RX2 ] — LS 4
AN
xddTMé/

STRU e TX1| CDU-G % TTX
RX1 Fo DP(QL
'LNA~— (YE//

RX2 -
Ant.
O BTS1
T TTIX14r T T T T T T T T T T T T D /2L
;-dTRU-ITX2+' I | [ TX2: &" -3 1 BTS2 X
TR ' 0Pk
1 I X
: : | : | : A ! [
X 'RX2, | | | | L——
| | I I | | | I
1 | | | | | I
1 1 | | | |
Lo ! | I | PN Y I
| | | |
TXth 10 1 N A TSy Tt R e !
e NI X< LM L B jm
I [ 1 [ ! (- -———-7r === = B I |IRXA
. 'RX1 I B %\RXMKI A !DPX:I—:NDng LNA<DPXi=- X
| L L et Tl -
; IRX21 [ VE - N T Lo~ 1 { } |
1 ;!
! | : : 4 : | | : :
! 1 | | | 1 ) - - - T T-TT-T-T-T-=== Ant.
! | | | | 1 1
L-—-= | 1 | | 1
coaBn (1 ! A g
I - -1 | I
:dTRU. L : : : Py Vo f—-—-—- 1 |RXB
| S RX2! o IDPAr——T—1DPX<7 LNA<;DPXi=X
\: e = I NA ey e e = = —_ |
: :‘ 7‘\‘\/ ; P L - -! : : { l |
I | | I I | I
| | | I o -1
| | |
Lo LN ASY, Lol ! ddTMA
Ant S5 S6
P007389B
Figure 20  G8dht_3.6, G9deht_3.6, G18dh_3.6 and G19dh_3.6
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Characteristics

Number of CDUs 2*

Frequency band GSM 800 (G8dht_3.6)
E-GSM (G9deht_3.6)
GSM 1800 (G18dht_3.6)
GSM 1900 (G19dht_3.6)

Max. number of TRXs 6

Number of feeders 3

Number of antennas 3

Antenna configuration TK/RX + TX + TX

TMA configuration d + ddTMA

* Three CDU-Fs support two sg

Note: The second BTS is onl n to illustrate a 2 x 6
configuration. B S2 are two different physical
implementation me basic configuration.

Note: The ASU@ tion

&
£
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Basic Configuration G8dh_4.8, G9deh_4.8, G18dh_4.8 and G19dh_4.8

Ant S1(3)
T/
CDU-G
| TX1TX2 TX1 R RXB
RX1 DPX |~
RX1 b LNA
RX2 L

v

}

TX1+ X
dTRU TX2 TX2 Vi
I
RX1 R DPX
- ILNA 1=
RX2

X1+ AHQJ-G ™/
dTRUIX2 X1 RXB
DPX j=X

i -

4

TX1+
dTRU|TX2

X J X
RX1 - DPX |==X

ILNA le———

RX2 [

—

A 5

/)

G8dh_4.8, G9deh_4.8, G18dh_4.8 and G19dh_4.8

\v\_/
&Ant S3(5)
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Characteristics

Number of CDUs 2

Frequency band GSM 800 (G8dh_4.8)
E-GSM (G9deh_4.8)
GSM 1800 (G18dh_4.8)
GSM 1900 (G19dh_4.8)

Max. number of TRXs

8
Number of feeders 4
Number of antennas 4
Antenna configuration TKRX + TXN\TX/
R IX

Note: The ASU is optional £qu .
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Basic Configuration G8dht_4.8, G9deht_4.8, G18dht_4.8 and G19dht_4.8

Ant S1(3)
4TRU TX1+TX2 ‘ﬁ TXx1| CDU-G N J/E))((/A
RX1 k RX1 DPX|——"1 DPX:-|: LNA:-|:DPX|<—X
- LNA
RX2 ‘
Ant.
ddTMA
TX1+ X
dTRU TX2 TX2 /] T
RX1 -1 DPX @x
- ILNA 1a——— Z)
RX2 L !

AN
X1+ CDU-%K

dTRU TX2 TX1 TX/

J/RXA
RX1 RX1 PPX‘—> DPX:-|: LNA:-|:DPX|<- X

« .
RX2 ﬁg !
Ant.

ddTMA
TX1+
atrulTX2 Q) 1x2 | T TX
RX1 R DPX J=X
ILNA le——
RX2 [
oxv @

t S3(5)
& P007391B

G8dht_4.8, G9deht_4.8, G18dht_4.8 and G19dht_4.8

eristics
Number of CDUs 2
Frequency band GSM 800 (G8dht_4.8)
E-GSM (G9deht_4.8)
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GSM 1800 (G18dht_4.8)
GSM 1900 (G19dht_4.8)
Max. number of TRXs 8
Number of feeders 4
Number of antennas 4
Antenna configuration TX/IRX + TX + TX/
RX + TX
TMA configuration ddTMA & ddTMA

Note: The ASU is optional equip .

&
S
&
AN
&
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Basic Configuration G8dh_6.12, G9deh_6.12, G18dh_6.12 and

G19dh_6.12
Ant S1
L
CDU-G ™
STRUITX1+TX2 ] TX1 I BXA
RX1 5 RX1l Al DPX|=X
RX2 L —
TX1+
dTRUHXZ ™2
RX1 —— Q
'LNA|<—
RX2 P
A I
CDU-G
dTRUPX2 1| cou-G ™
RX1 LNA DPX|=X:
I
RX2 -
Ant.
TX1+ o
JTRUITX2 (TX2 | 1D
RX1 - DPX|=X:
'LNA|<—
RX2 g
X1+
] TX/
qTRUITX2 TX1| CDU-G I BXB
RX1 L Rxil DPX}=-X:
e —
B
/N TX+
4R X2 ‘ TX
RX1 - DPX}~X
'LNA|<—
'RX2 e
cxu| | |Asu
Ant S5
P007392B
Figure 23  G8dh_6.12, G9deh_6.12, G18dh_6.12 and G19dh_6.12
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Characteristics

Number of CDUs 3
Frequency band GSM 800 (G8dh_6.12)
E-GSM (G9deh_6.12)
GSM 1800 (G18dh_6.12)
GSM 1900 (G19dh_6.12)
Max. number of TRXs 12
Number of feeders 6
Number of antennas 6
Antenna configuration 200 TXIRX +\¥\x TX
Note: The ASU is optional egtip

S
&
AN

g
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Basic Configuration G8dht_6.12, G9deht_6.12, G18dht_6.12 and

G19dht_6.12
Ant S1
[
T—‘ CDU-G | TX/
STRUITX1+TX2 — TX1 T XJRX \
| 1 1 -
RX1 U Rxtl DPX ~J LNa<foPx]<
RX2 L] — 1 A
ddTMA
TX1+
aTRUlTX2 X2 TTX
RX1 R DPX|=X
ILNA |=—
RX2 -
TX1+ b
CDU-G
TRUTX2 il —~. T TX
RX1 LA, DPXFX
RX2 -
O \ Ant.
TX1+ /\
qTRUITX2 TX2 f\ T X
RX1 DPX|=X:
RX2
X1+ \
U-G
2 il o )=
RX1 /[(L RX) [TNal DPX{——=DPX<] LNA<JDPX]=-X
RX2 g&ﬁ%\J — \ i
ddTMA
%/\
TRU /w TX2 T X
% - DPX|=-X:
ILNA ~—
RX2 P
cxu| | |AsU
Ant S5
P007393B
Figure 24  G8dht_6.12, G9deht_6.12, G18dht_6.12 and G19dht_6.12
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4.5.4

Characteristics

Number of CDUs 3

Frequency band GSM 800 (G8dht_6.12)
E-GSM (G9deht_6.12)
GSM 1800 (G18dht_6.12)
GSM 1900 (G19dht_612)

Max. number of TRXs 12

Number of feeders 6

Number of antennas 6

Antenna configuration 2 TX/IRX +M\x TX

TMA configuration d + ddTMA

Note: The ASU

RX Connection from Ant

Connection in the RX pa
depending on the basic co

cabinet. To avoid h

is optional

ed using the CXU. It varies,
ations used and the position in the

avi e cables for different configurations,

ch
the connections are se%matically by the software.

Table 14 {X 32.con

e are independent of the CXU.

CDhuU
No. / Connect

TMA Antenna
No. (TMA config. only)

1/TX/§(

1 TX I RXA

3/XIRX// ))

5 TX / RXB

Taté% 1 x 12 confi

gurations with CDU-G

2001-11-28

© Ericsson Radio Systems AB

D ASU Connector TMA Antenna
Ng.// Connector (Co-siting only) No. (TMA config. only)
M/ Tx 1 Rx1 1 1 TX / RXA
3 / RX1 5 5 TX / RXB
EN/LZT 720 0008 P2A 67 (485)
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Table 16 1 +1 + 2 configurations with CDU-G
Cell TMA CDhU TMA Antenna
1 1 TX / RX1 1 TX/RX A
2 TX / RX1 3 TX /| RXA
2 1 RX | RX2 2 TX /| RXA
2 TX / RX2 4 RXB
3 3 TX / RX1 5 TX /| RXA
3 TX | RX2 6 TX / RXB
Table 17 2 x 6 configurations with CDU-F N
Cell Cbu TMA Antenna
No. / Connector No. (T)\@config. onx
1 1/TX/RX 1 TX / RXA
1/RX 2/~ NN RXB
2 3/TX/RX s /([ )V TX [ RXA
3/RX 6 —/ RXB
Table 18 2 x 6 configurations w&@
Cell Cbhbu Con r TMA Antenna
No. / Connector (Co-s nly) No. (TMA config.
only)
1 1/Tx/Rx1 ~\[1 1 TX / RXA
1/ mx/Rxe, (e 2 TX / RXB
2 3/ T)Z\I7RX1 5 5 TX /| RXA
3/ TX I~ ¥ 6 TX | RXB
Table 19 ?ﬂ(\405~\ﬁwtions with CDU-F
Cell TMA Antenna
) ozgg)nector No. (TMA config. only)
1 WRX 1 TX / RXA
& 1/RX 2 RXB
\ZJTX / RX 4 RXB
/2/7) 2/ RX 3 TX / RXA
% 3/TX | RX 6 RXB
3/RX 5 TX /I RXA
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Table 20 3 x 4 and 3 x 2 configurations with CDU-G

Cell CbuU ASU Connector TMA Antenna
No. / Connector (Co-siting only) No. (TMA config.
only)
1 1/TX/RX1 1 1 TX /| RXA
1/TX/RX2 2 2 TX /| RXB
2 2/ TX/RX1 4 4 TX /| RXB
2/ TX/ RX2 3 3 TX | RXA
3 3/TX /1 RX1 6 g’\ TX / RXB
3/ TX 1 RX2 5 5 TX I RXA
Table 21 1 x 8 configurations with CDU-F<?§\
Cell CDhuU ™ v Antenna

No. / Connector WAA nfig. only)

1 1/TX /RX (gl//\y/ TX / RXA
1/TX | RX 3\\/ TX / RXB
Alt. 1 3/TX / RX / ~J3 TX | RXA

3/TX / RX Q\ 5 TX / RXB

Table22 1x8 configuratwu-e

Cell Cbu %?gnnector TMA Antenna
No. / Conn Q ( iting only) No. (TMA config.
(D only)
1 1/TX / RXD 1 TX / RXA

17 TXPRX1 3 TX / RXB

3
SN E 3 TX / RXA
3 /W 5 5 TX / RXB

Note: @IS ly possible to have one 1 x 8 configuration in the
inet. One 1 x 8 configuration can be combined with one
4 configuration.

4.6 CelvConfigurations (SCC)

bined to form larger configurations at a site. Possible expansions,
e different RBSs are connected using TG-synchronization, are
described inSection 4.7 on page 78

The following SCCs are supported by the RBS:
. specified basic radio configurations

. the RBS with any number of dTRUs within the specified range
inserted in the specified position order.
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4.6.1 RBS 2106 and RBS 2206 Configurations
CDU-F Single Band Configurations
Table 23  CDU-F configurations with a fully-equipped cabinet
SCC Configuration TMA Number of Allowed Number of
Antennas dTRUs
1x12 F9de_2.12 No 2 (0..6)
F9det_2.12 M 2 (0..6)
F18d_2.12 No 2 (0..6)
F18dt_2.12 M 2 % (0..6)
2x6 2 x F9de_2.6 No (@ (2)L——0.3) (0.3)
2 x F9det_2.6 M 2 %..3) (0..3)
2 x F18d_2.6 No @ @ 0..3) (0..3)
2 x F18dt_2.6 M AN (0..3) (0..3)
3x 4 3 x F9de_2.4 No \@)@/ (0.2) (0..2) (0..2)
3 x F9det_2.4 M 2 ) (0..2) (0..2) (0..2)
3 x F18d_2.4 No C%) ) (0..2) (0..2) (0..2)
3 x F18dt_2.4 2 ) (2 (0..2) (0..2) (0..2)
1x8+1x4 F9de 2.8 + F9de 2.4 [N ~N2) (2) (0..4) (0..2)
F9det_2.8 + F9det 2.4 ék 2) () (0..4) (0..2)
F18d 2.8 + F18d_2.4 ir\k 2 2 (0..4) (0..2)
F18dt_2.8 + F18dt ﬁ\\m\ 2 2 (0..4) (0..2)
1x4+1x8 F9de 2.4 + F9de No 2 2 (0..2) (0..4)
Fodet_2.4 +99 2.8 Qy 2 2 (0..2) (0..4)
F18d_2. 4%\%7N0 2 (0..2) (0..4)
F18dt 2.4 + F M 2) (2) (0..2) (0..4)
be achieved as a subset of SCC 2 x 6 or 1 x 12.
X 4 can be achieved as a subset of SCC 3 x 4 or 2 x 6.
3 x 2 can be achieved as a subset of SCC 3 x 4.
SCC 2 and 1 x 4 require one CDU-F.
SCC 2 x 2 and 2 x 4 require two CDU-Fs.
SCC 1 x 6 as a subset of SCC 2 x 6 requires two CDU-Fs.
SCC 1 x 6 as a subset of SCC 1 x 12 requires two CDU-Fs.
SCC 3 x 2 requires three CDU-Fs.
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Table 24  CDU-F configurations with a partly-equipped cabinet

SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas
1x4 Fode 2.4 No (2) (0) (0) (0..2) (0) (0)
F9det_2.4 M (2) (0) (0) (0..2) (0) (0)
F18d_2.4 No (2) (0) (0) (0..2) (0) (0)
Fl8dt_2.4 M (2) (0) (0) (0..2) (0) (0)
2x4 2 x F9de_2.4 No 2) (2) (0) (0..2) (0..2) (0)
2 x F9det_2.4 M 2) (2) (0) (0..2) (0..2) (0)
2 x F18d_2.4 No 2) (2) (0) 0..2) (0..2) (0)
2 x F18dt_2.4 M ) (2) (QQ%) (0..2) (0)
1x8 Fode 2.8 No @) (0) & (0.24) (0)
F9det 2.8 M (2) (0) (0..4) (0)
F18d_2.8 No (2 (0..4) (0)
F18dt 2.8 M (0..4) (0)
M = Mandatory K/
CDU-G Single Band Cpnfig s without Hybrid Combiner
Table 25 CDU-G conflgura ithout hybrid combiner in a fully or partly-equipped
cabinet
SCC Configuration TM?A \I\Dmber of Allowed Number of dTRUs
AN Antennas
3x2 3xG8d_2.2 2 @) @ (0..1) (0..1) (0..2)
3 x G8dt_2.2 < % 2 @) @ (0..1) (0..1) (0..2)
3 x G9de 2. k ) (2) (2 (0..1) (0..1) (0..1)
3 x G9det_2.2 % 2 @) @ (0..1) (0..1) (0..1)
3xG18d_2 2 @) @ (0..1) (0..1) (0..1)
3 x G18dt_ z§ 2 @) @ (0..1) (0..1) (0..1)
3 xG19d/2.2 2 @) @ (0..1) (0..1) (0..1)
3x Gl MY ) (2) (2) (0..1) (0..1) (0..1)

@ Mandatory

is possible to mix cells with TMA and cells without TMA in the
S cell.
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Table 26  CDU-G configurations without hybrid combiner in a partly-equipped cabinet only

SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas

1x2 G8d_2.2 No ) (0) (0) (0..1) (0) (0)
G8dt_2.2 M ) (0) (0) (0..1) (0) (0)
G9de_2.2 No ) (0) (0) (0..1) (0) (0)
GOdet_2.2 M ) (0) (0) (0..1) (0) (0)
G18d 2.2 No ) (0) (0) (0..1) (0) (0)
G18dt 2.2 M ) (0) (0) .1) (0) (0)
G19d 2.2 No ) (0) (0) \1) (0) (0)
G19dt 2.2 M 2 ) 0 “—T@1)\o) ©0)

2x2 2xG8d 2.2 No @) (2) (O)K 0..1) p..l) 0)
2 x G8dt_2.2 M @) (2) (© 0..1) (0..1) (0)
2 x Gode_2.2 No @) (2 (0..1) (0..1) (0)
2 x GOdet_2.2 M @) ( O (0..1) (0..1) (0)
2 x G18d_2.2 (0..1) (0..1) (0)
2 x G18dt_2.2 (0..1) (0..1) (0)
2 x G19d_2.2 (0..1) (0..1) (0)
2 x G19dt_2.2 ~2) 240) (0..1) (0..1) (0)

M = Mandatory

Yitis possible to with TMA and cells without TMA in the
same cell.

S
S
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CDU-G Single Band Configuration with Hybrid Combiner
Table 27  CDU-G configurations with hybrid combiner in a fully- or partly-equipped cabinet

SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas
3x4 3 x G8dh_2.4 No @) ) (2) (0..2) (0..2) (0..2)
3 x G8dht_2.4 M ) ) (2) (0..2) (0..2) (0..2)
3 x G9deh_2.4 No @) ) (2) (0..2) (0..2) (0..2)
3 x G9deht_2.4 M ) ) (2) (0..2) (0..2) (0..2)
3 x G18dh_2.4 No ) ) (2) (0..2) (0..2) (0..2)
3 x G18dht_2.4 M ) ) (2) .2) 0..2)
3 x G19dh_2.4 No 2 2 @—] .2) (0..2)
3 x G19dht_2.4 MY ) ) @é( .2) (0..2)
2x6 2 x G8dh_3.6 No 3) (3 (0..3) (0..3)
2 x G8dht_3.6 M @Y(@) (0..3) (0..3)
2 x G9deh_3.6 No ©) (0..3) (0..3)
2 x G9deht_3.6 M 3) (0..3) (0..3)
2 x G18dh_3.6 No é ©) (0..3) (0..3)
2 x G18dht_3.6 M %) (0..3) (0..3)
2 x G19dh_3.6 No 3)8) (0..3) (0..3)
2 x G19dht_3.6 M~ ©) (0..3) (0..3)
1x12 G8dh_6.12 I ©6) 0..6)
G8dht_6.12 é/& ©) (0..6)
G9deh_6.12 \% (6) (0..6)
G9deht_6.12 < M (6) (0..6)
G18dh_6.12 o, ©) (0..6)
G18dht_6.12 M (6) (0..6)
Gleh_G.l@ No (6) (0..6)
G19dht_6.1 )/) M (6) (0..6)

M andatory
nd 2 x 2 can be achieved as a subset of SCC 3 x 4.
Z 1 x 4 can be achieved as a subset of either SCC 3 x 4 or 2 x 6.
ZC 1 x 6 can be achieved as a subset of SCC 2 x 6.
SCE/2 x 4 can be achieved as a subset of SCC 3 x4 or 2 x 6.
SCC 3 x 2 can be achieved with use of SCC 3 x 4.
SCC 1 x 2 and 1 x 4 require one CDU-G.
SCC 2 x 2 and 1 x 6 require two CDU-Gs.
SCC 3 x 2 requires three CDU-Gs.

Yitis possible to mix cells with TMA and cells without TMA in the
same cell.
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Table 28

CDU-G configurations with hybrid combiner in a partly-equipped cabinet only

SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas
1x4 G8dh_2.4 No (2) (0) (0) (0..2) (0) (0)
G8deht_2.4 M (2) (0) (0) (0..2) (0) (0)
G9deh_2.4 No (2) (0) (0) (0..2) (0) (0)
G9denht_2.4 M (2) (0) (0) (0..2) (0) (0)
G18dh_2.4 No (2) (0) (0) (0..2) (0) (0)
G18dnt_2.4 M (2) (0) (0) ..2) (0) (0)
G19dh_2.4 No (2) (0) (0) N2) (0) (0)
G19dnt_2.4 M (2) (0) (0) =2)X0) (0)
2x 4 2 x G8dh_2.4 No @) (2) (O)K 0..2) p..z) 0)
2 x G8dht_2.4 M 2 (2 (0 0..2) (0..2) (0)
2 x G9deh_2.4 No @ 2 (0..2) (0..2) (0)
2 x G9deht_2.4 M @ ( O (0..2) (0..2) (0)
2 x G18dnh_2.4 (0..2) (0..2) (0)
2 x G18dht_2.4 (0..2) (0..2) (0)
2 x G19dh_2.4 (0..2) (0..2) (0)
2 x G19dht_2.4 MY N2) (2)0) (0..2) (0..2) (0)
1x8 G8dh_ 4.8 No D) (0..4) (0)
G8dht 4.8 M Q@ ©) (0..4) (0)
G9deh_4.8 4 (0) (0..4) (0)
G9deht_4.8 4 (0) (0..4) (0)
G18dh_4.8 < No 4 (0) (0..4) (0)
G18dnt_4.8 m ) (0) (0..4) (0)
G19dh_4.8 % 4 (0) (0..4) (0)
G19dht_4.8 ﬁ M 4 (0) (0..4) (0)
4.6.2 106 and RBS 2206 Dual Band Configurations
ation for dual band configurations is done with the lower
frequency (for example 900 MHz) configuration to the left and the
higher frequency (for example 1800 MHz) configuration to the right,
separated by the | symbol. This notation is valid regardless of the
position in the cabinet.
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CDU-F Configurations for GSM 900 and GSM 1800

Table 29  Dual band configurations with CDU-F in a fully- or partly-equipped cabinet
SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas
1x4|1x8 |F9de 2.4|F18d 2.8 No|No [(2)]() (0..2) | (0..2)
Fodet_2.4 | F18dt 2.8 M| M @ 1) (0..2) | (0..4)
1x8|1x4 |F9de 2.8|F18d 2.4 No|No [(2)]() (0..4) | (0..2)
Fodet 2.8 | F18dt_2.4 M| M @ 1) (0..4) | (0..2)
1x4|2x4 |Fode 24|2xF18d 24 |[No|No |(2]( (0..2) | (0..2) (0..2)
Fodet 2.4 | 2 x F18dt 2.4 | M| M @) | (2& (0..2) | (0..2) (0..2)
2x4|1x4 |2xF9de 2.4 |F18d 24 |No|No |(@.2+@—.IN0..2) (0.2)](0.2)
2 x F9det_2.4 | F18dt 2.4 | M| M @Q@) | (2) \é..z) (0..2) | (0..2)
M = Mandatory
There are two options for placing ipment in the cabinet:
GSM 900 on the left-hand side/GS 00 on the right-hand side, or the
other way round.
Table 30 Dual band configuEmDU-F in a partly-equipped cabinet only
scc Configuration G | TMA Number of | Allowed Number of dTRUs
Antennas
1x4|1x4 |F9de 2.4|F18d_2.4 oINe/ |21 (0..2) (0) ] (0..2)
Fodet_2.4 | F18dt_2.4/f % @ 1@ (0..2) (0) | (0..2)
M = Mandatory
There are §wg_opti r placing the equipment in the cabinet:
GSM 90 on nd side/GSM 1800 on the right-hand side, or the
other w nd. M gach case the middle positions are not used.
CDU-G urations for GSM 900 and GSM 1800
Table 31 al pand configurations, CDU-G with hybrid in a fully- or partly-equipped
SCC on 'Qr jon TMA Number of Allowed Number of dTRUs
RN Antennas
1x8]1x G9dgh 4.8|G18dh 2.4 | No|No |(4)] (2 (0..4) | (0..2)
<E[zht_4.s | G18dht 2.4 |M|M @ (2 (0..4) | (0..2)
1x4|1x8 |GOdely 2.4|G18dh 48 |No|No |(2)](4) (0.2) | (0..4)
G9deht 2.4 | G18dht 4.8 |[M|M ) | (4) (0..2) | (0..4)
2x4|1x4 |2xG9deh 2.4|G18dh 24 No|No |(2)(2](@) |(0.2) (0.2)](0..2)
2 x G9deht_2.4 | G18dht_24M | M 2 @1@ |(0.2)(0.2)](.2)
1x4|2x4 |G9deh 2.4|2xG18dh 24 No|No |(2)](2 (2 |(0.2)](0.2) (0..2)
G9deht_2.4 | 2 x G18dht_24M | M @12 @ |(0.2)](0.2) (0.2

M = Mandatory
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There are two options for placing the equipment in the cabinet:
GSM 900 on the left-hand side/GSM 1800 on the right-hand side, or the
other way round.

Table 32  Dual band configurations, CDU-G with hybrid in a partly-equipped cabinet only

SCC Configuration TMA Number of | Allowed Number of dTRUs
Antennas
1x4|1x4 |G9deh_2.4]|G18dh_2.4 No | No @212 (0..2) (0) | (0..2)
G9deht_2.4 | G18dht 24 |M|M @212 (0..2) (0) | (0..2)

M = Mandatory

in the cabinet:
ight-hand side, or the
are not used.

There are two options for placing the equipme
GSM 900 on the left-hand side/GSM 18
other way round. In each case the middfe positio

CDU-G Configurations for GSM 800 G 800
Table 33  Dual band configurations, COU- @ rid in a fully- and partly-equipped

cabinet
SCC Configuration TMA/\(\ mber of Allowed Number of dTRUs
(s
1x8|1x4 |G8dh_4.8|G18dh_2.4  {No|No 4) | (2) (0..4) | (0..2)
G8dht_4.8 | G18dht_2.4 M% \?‘Z) [ (2) (0..4) | (0..2)
1x4|1x8 |G8dh_2.4|G18dh_4.8 No @) | @ (0..2) | (0..4)
G8dht_2.4 | G18dht 48/< M | @] @4 (0..2) | (0..4)
2x4|1x4 |2xG8dh 2.4|G18d égﬂ%m @ @1@ |0.2(0.2)]©.2)
2 x G8dh_2.4 | G18dh M| M 2 @2 1@ (0..2) (0..2) | (0..2)
1x4|2x4 |G8dh 2.4|2xG1 4 NG | No @ 1@ @ (0..2) | (0..2) (0..2)
G8dht_2.4 | dht>2.4HM | M @1© @ (0..2) | (0..2) (0..2)
There are \% for placing the equipment in the cabinet:
GSM 800 ft-hand side/GSM 1800 on the right-hand side, or the
other way d.

Table Z&KDU&\I and configurations, CDU-G with hybrid in a partly-equipped cabinet only

SCC TMA Number of Allowed Number of dTRUs
m\% Antennas
1x4|1x4 4| G18dh_2.4 No | No @ 1@ (0..2) (0) | (0..2)
4| G18dht_2.4 M| M @ 1@ (0..2) (0) | (0..2)
G8dh_24 | G18dh_2.4 No | No @ 1@ (0) (0..2) | (0..2)
G8dht_2.4 | G18dht_2.4 M| M @ 1@ (0) (0..2) | (0..2)
There are two options for placing the equipment in the cabinet:
GSM 800 on the left-hand side/GSM 1800 on the right-hand side, or the
other way round. In each case the middle positions are not used.
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CDU-G Configurations for GSM 800 and GSM 1900
Table 35 Dual band configurations, CDU-G with hybrid in a fully- and partly-equipped

cabinet
SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas
1x8|1x4 |G8dh_4.8|G19dh_2.4 No | No @ 1@ (0..4) ] (0..2)
G8dht_4.8 | G19dht 2.4 |M|M @@ (0..4) ] (0..2)
1x4|1x8 |G8dh_2.4|G19dh_4.8 No | No 2@ (0..2) | (0..4)
G8dht_2.4 | G19dht 4.8 |M|M ) | AN\ (0..2) | (0..4)
2x4|1x4 |2xG8dh_2.4|G19dh_2.4 | No | No 2 @] ( (0..2) (0..2) ] (0..2)
2x G8dh_2.4|G19dh 2.4 | M| M 2) (0..2) (0..2) | (0..2)
1x4|2x4 |[G8dh_2.4|2xG19dh_2.4 | No| No 2 2 ..2)1(0..2) (0..2)
G8dht_2.4 | 2 x G19dht 2.4 M | M @ 2) 0..2) | (0..2) (0..2)
There are two options for placifg t ment in the cabinet:
GSM 800 on the left-hand side 1900 on the right-hand side, or the
other way round.
Table 36 Dual band configurations, <G with hybrid in a partly-equipped cabinet only

scc Configuration & TN Number of | Allowed Number of dTRUs
Antennas

1x4|1x4 |G8dh 2.4|G19dh 2.4 No @) ] (2 (0..2) (0) | (0..2)
G8dnt_2.4 | G19dht_2.4(" M} @) ] (2 (0) (0..2) | (0..2)
There are two option lacing the equipment in the cabinet:

GSM 800 on th -hand’ side/GSM 1900 on the right-hand side, or the
other way@) d. h case the middle positions are not used.

4.6.3 st Configurations with CDU-G

ot include any additional site cell configurations, it
configurations support SW Power Boost (SPB).

A minimy pwo TRXs is required in an antenna system to use SW
Powgr Boost. Separate TX antennas are used for the two transmitters in
a onfiguration.

with CDU-G Configurations without Hybrid Combiner

following SCC supports SBP. The basic radio configurations
specified are used.

Table 37 CDU-G configurations without hybrid combiner

SCC Configuration TMA Number of Allowed Number of dTRUs
Antennas
3x2 3 x G8dt_2.2 M 2 @) (2 (0..1) (0..1) (0..2)
3 x G9det_2.2 M 2 @) 2 (0..1) (0..1) (0..2)
3 x G18dt_2.2 M 2 @) (2 (0..1) (0..1) (..2)
3 x G19dt_2.2 M 2 @) (2 (0..1) (0..1) (0..2)
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M = Mandatory

SCC 1 x 2 and 2 x 2 can be achieved as a subset of SCC 3 x 2.
SCC 1 x 2 requires one CDU-G.

SCC 2 x 2 requires two CDU-Gs.

SPB with CDU-G Configurations with Hybrid Combiner

The following SCC supports SPB. The basic radio configurations
specified are used. SW power boost can be used in cells that have two
dTRUs installed.

Table 38 CDU-G configurations with hybrid combine

SCC Configuration TMA Numbgé—of— [ Alewed Number of dTRUs
Antﬁas
3x 4 3 x G8dht_2.4 M @) (?N% 0.7) (0..2) (0..2)
3 x G9deht 2.4 M (0..2) (0..2) (0..2)
3 x Gi8dht_2.4 M ) (0..2) (0..2) (0..2)
3 x G19dht_2.4 M 2 ) (0..2) (0..2) (0..2)
M = Mandatory
Each sector is split int@two cells;
. one underlaid cell c%of the second TRX in the first dTRU
and the first TRX i e sesdnd dTRU. SPB is used in this cell.
. one overlaid ce of the two other TRXs. SPB is not
used in this ¢
4.7 Co-Siting With-R 0 or RBS 2000 Macro Cabinets
This secti ows nsions where RBSs, forming an original SCC,
are co-sited a e TG-synchronization to form one new resulting
SCC. Anteprias-ar t shared.
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4.7.1 RBS 200 Expanded with 12-TRX Cabinet

Co-Siting with RBS 200 Using a Filter Combiner

Table 39  Expansion using filter combiner

Result Original | Cabinet Combiner Antennas | TMA Original | Basic Antennas
SCC SCC SCC Configuration
1x16* |1x4 RBS 200 | FCOMB ) No 1x12 Fode 2.12 %)
RBS 205 | FCOMB ) No F18d_2.12 %)
RBS 205 | FCOMB ) M F18dt_2.12 %)
RBS 205 | FCOMB&DPX | (2) No F18d_2.12 )
RBS 205 | FCOMB ®) M l F18dt_2.12 ®)
1x20 |1x8 |RBS200 |FCOMB ®) r\& 1)(?» Fade 212 | (2
RBS 205 | FCOMB ) 4\4\} F18d_2.12 %)
RBS 205 | FCOMB €) F18dt_2.12 %)
RBS 205 | FCOMB&DPX | (2) @ F18d_2.12 %)
RBS 205 | FCOMB N F18dt_2.12 %)
3x8 3x4 RBS 200 | FCOMB (3) (3) @o 3x4 3xFade 2.4 | (2) 2 (2
RBS 205 | FCOMB (3) No 3xF18d_2.4 | (2) 2 (2
RBS 205 | FCOMB @3 ) | M 3 x F18dt_2.4 | (2) (2) (2)
RBS 205 | FCOMB&PPX %&2) 2 | No 3xF18d_ 2.4 | (2) 2) (2)
RBS 205 | FCOME ~ | () (2) (2) | M 3 x F18dt_2.4 | (2) (2) (2)
M = Mand@tory%
*1x6,1x 8% x 12 and 1 x 14 can be accomplished with a
ed sion configuration.

X 14, 1 x 16 and 1 x 18 can be accomplished with
Xpansion configuration.

accomplished with a partly-equipped expansion
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Co-Siting with RBS 200 Using Hybrid Combiner

Table 40  Expansion using hybrid combiner

Result Original | Cabinet Combiner Antennas | TMA | Original | Basic Antennas

SCC SCC SCC Configuration

3x8* [3x4* | RBS200 |HCOMB (3) (3) (3) | No 3x4 3 x G9deh_2.4 | (2) (2) (2)
RBS 205 | HCOMB (3) 3) (38) | No 3xG18dh_2.4 | (2) (2) (2)
RBS 205 | HCOMB 3B P® (M 3 x G18dht_2.4| (2) (2) (2)
RBS 205 | HCOMB&DPX | (2) (2) (2) | No 3x G18dh_2.4 | (2) (2) (2)
RBS 205 | HCOMB 2 @@ | ™M <\ 3 x G18dht_2.4| (2) (2) (2)

M = Mandatory

yration, which is three separate
RBSs, must be rebuilt to one singlé hat is, all three sectors of the
RBS 200 must be connected € TMCB.

4.7.2 6—-TRX RBS 2000 Macgm Ca s Expanded with 12-TRX Cabinet

Co-Siting with Single@&% 2000 Using Filter Combiner
filt

Table 41  Expansion usi biner
RBS 1 (T RBS 2
Result Original Basic tennas Original Basic Antennas
SCC SCC Config@agioq SCC Configuration
1x18* |1x6 D9de~2.6 1x12 F9de_2.12 2
Dlib\x\ 2 F18d_2.12 2
D& 267 T2 Figdt 212 | (2)
1x24* |1x12 D @ 2) 1x12 F9de_2.12 2)
M 2 F18d_2.12 2)
ngqg_z.lz 2) Figdt 212 | (2)

1X\R), 1x12,1x 14 and 1 x 16 can be accomplished with a
quipped RBS 2.
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Co-Siting with Single TRU-Based RBS 2000 Using Hybrid Combiner

Table 42  Expansion using hybrid combiner

RBS 1 RBS 2

Result | Original| Basic Configuration Antennas | Original | Basic Antennas

SCC SCC SCC Configuration

3x8* |3x4 3xC+9d 24 2 @2 @) |3x4 3xG9deh_24 |(2)(2) (2
D9de 2.123 x C + 9de 2.4 (2) (2) (2) 3xG9deh_24 |(2)(2) (2
3xC+18d_24 (2) 2) (2) 3xGl1l8dh_24 |(2) (2) (2)
3xC+18 24 (2) 2) (2) 3 xGl8dht 2.4 | (2) (2) (2)
3xC+19d_24 (2) 2) (2) x G19dh_2.4 | (2) (2) (2)
3xC+19 2.4 (2) 2) (2) AQ\Gmdht_ZA 2) 2) (2)

* 3 x 6 is accomplished with a partiy-equipped IQ,I%S 2.

4.7.3 12-TRX RBS 2000 Macro Cah pahded with 12-TRX Cabinet

Co-Siting with dTRU-Based
Combiner

Macro Cabinet Using Filter

Table 43  Expansion uzj}"lg fil

RBS 1 RBS 2
Result Original | Basic ntengs | Original | Basic Antennas
SCC SCC Configuration@ SCC Configuration

3x8* 8+4 Fode 2.8 8 @) |4+8 Fode 2.4 + O (2 @)
Fode 2. Q Fode 2.8

Fodgt 2.4 + @ @) () Fodet 2.4 + ) @) @)
F9det_% F9det 2.8

%?& 2 @ () F18d 2.4 + 0@ @
F

F18d 2.8

71ed/2.8 + @ 2 6 F18dt 2.4 + 0@ @
. t_ég F18dt 2.8
1x24* [1x12 Fode 2712 @) 1x12 Fode 2.12 @)
%(jet_zlz @) Fodet_2.12 )

d_2.12 ) F18d_2.12 )
F18d_2.12 ) F18dt_2.12 )

\%6 can be accomplished with a partly-equipped RBS 1 and RBS 2,
althodgh it is more easily performed with 2 x 6 in RBS 1 and 1 x 8

with three dTRUs in RBS 2. TG-synchronization is not required.

** 1x14,1x16,1x18,1x 20 and 1 x 22 are accomplished with a
partly-equipped RBS 2.
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Co-Siting with dTRU-Based RBS 2000 Using Hybrid Combiner

Table 44  Expansion using hybrid combiner

RBS1 RBS 2
Result Original | Basic Antennas | Original SCC | Basic Antennas
SCC SCC Configuration Configuration
3x8* |[3x4 3xG9deh 24 [(2)(2) (2 |3x4 3xG9deh_2.4 | (2) (2) (2
3x Godeht 2.4 | (2) (2) (2) 3xGodeht 2.4 | (2) (2) (2)
3xG18dh 24 | (2) (2) (2) 3xG18dh 24 |(2) (2) (2)
3x Gl8dht 2.4 | (2) (2) (2) g x G18dht_ 2.4 | (2) (2) (2)
* 3 X 6 is accomplished with a partly-equi S 2.
Co-Siting with dTRU-Based RBS 2000 out Hybridd Combiner
Table 45 Expansion using CDU-G witho ri biner
RBS 1 (€ //\v/ RBS?2
Result Original | Basic Antennas | Origi Basic Antennas
SCcC SCC Configuration Configuration
3x4 3x2 3 x G9de_2.2 2 @) ( 3x2 3 x G9de_2.4 2 @2 (2
3 x G9det_2.2 @X2)(2) 3 x G9det_2.4 2 @ (2
3 x G18d_2.2 2 (2% 3xG18d_2.4 2 @ (2
3 x G18dt_2.2 ( 3 x G18dt_2.4 2 @ (2
3 x G19dh_2.4 2 2 3xG19dh_2.4 | (2) (2) (2)
3 x G19dht_2.4 {[(2) 3x G19dht 2.4 | (2) (2) (2)
L Q N .
4.8 Co-Sitin Wlm RBS Using an ASU
The ASU is or co-siting with a TDMA RBS, more specifically
RBS 884 for-8 and 1900 MHz, and RBS 882 for 800 MHz
only. The s a TDMA cabinet to share receiver antennas with
a GSM ca e ASU is installed in a dTRU based GSM cabinet.
The imptementation is for 800 and 1900 MHz. The end configuration
[ different site configurations of the TDMA RBS. One-, two-
tor sites can be supported. In the case of two- or
ites, the figures below only show one part of the RBS.
48.1 ate TX and Two Separate RX Antennas
iginal antenna configuration of the TDMA RBS is TX + RX +
RX. When co-siting is configured, the antennas are moved from the
TDMA RBS to the dTRU based RBS. The dTRU based RBS can be
prepared for co-siting already at the factory. The RX paths to the
TDMA RBS will go through the ASU.
By moving the receiver antennas to the dTRU based RBS, it is possible
to benefit from minimum interference with the old equipment.
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Tf/( Y IT( Tf/( TX/RX TX/RX
Co-sited dTRU Based
TDMA RBS » | 1DMA RBS |«PXA RBS
RX B
P008526A

Figure 25 Separate TX and two separate RX art

If TMAs are used in the original configurati
dual-duplex TMAs (ddTMAS). o

X RX RX TN TX/RX TX/RX

nas, no TMAs

they are replaced with

VINL
YINL

C Co-sited dTRU Based
TDMA RBS EE, 1A RBS |« BXA RBS
RX B
/\ P008527A
Figure 26  Separa two separate RX antennas, with TMAs
No new antenn required.

4.8.2 One Du mﬁ RX/TX

TX/RX TX/RX TX/RX TX/RX
Co-sited dTRU Based
TDMA RBS » | 1DMA RBS RBS
< RXA
P008503A

Figure 27  One duplex antenna RX/TX
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4.8.3 Two Separate Duplex Antennas

If two separate duplex antennas are already in use, the recommendation
is to install new antennas for dTRU based RBS and not use co-siting at
all.

TX/RX TX/RX
TX/RX TX/RX TX/RX TX/RX

[ TDMA RBS | T Co-sited T T T

TDMA
TDMA RBS RBS | Co-sited

TDMA RBS dTRU Based
- RBS

I—hA
\

LT L T
Q Q ommendatio®

-siting!

Figure 28  Two separate duplex antenngs @

48.4 One RX and One Duplex enn

If the original antenna dprange is TX/RX + RX, the
recommendation differs f figurations where the duplex filter is
mounted internally, without t sibility to access the TX and RX
ports separately, and ations where the RX path is accessible.

P008504A

Internal Duplex Filt

If the duplex fijter is al and the RX path is not accessible, the

one antenna and rebuild the configuration in

recommendatio to a
the same R case with TX + RX + RXSection 4.8.1 on

page 82

£
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TX\FX RTX TTX TXfx TX\FX
Co-sited dTRU Based
TDMA RBS » | 1OMA RBS |« RXA RBS
_ RXB
TX/RX RX X TX/RX TX/RX
o o o
o — a a
= = 5 3
> > |E%I |!%I
> > >

Coi dTRU Based
TDMA RBS | =l TDMA RX RBS

e
N7

Figure 29 Internal duplex filter

A special case is where ne TX/RX and one RX port are accessible

from the outside of bin that case the solution stated below

can be used. Note that ree duplex filters in series (one internal and

two external) will de et X performance of the co-sited RBS.
AN

Max 2 GSM TRX
TX/RX RX TX/RX per sector TX/RX

RX
BRXA
\ 4

7 Co-sited dTRU Based
@ MAJRBS | === | V1A RBS RBS

RX B

/2~

TXW/I/RX TX/RX  TX/RX
Co-sited dTRU Based
TDMA RBS RBS
. RXB

P008529A

Figure 30 Internal duplex filter and only two antenna ports accessible

External Duplex Filter

If an external duplex filter is used, it is possible to expand the
configuration in two steps. The first step does not require any new

EN/LZT 720 0008 P2A
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antennas, but limits the number of GSM
dTRU) for each sector. Support of more

TRXs to two (that is, one

GSM TRXs requires additional

antennas.
RX TX/RX TX/RX TX/RX
Max 2 GSM TRX
per sector
DPX RX
X
Co-sited % dTRU Based
TDMARBS | === | . 5ViA RBS :\R*R RBS
P @x TXfX
Cg-%i L dTRU Based
A éas 1 BXA RBS
_ RXB
P008530A
Figure 31

External duplex filter
O

=
S
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5 Product Data RBS 2106
5.1 Introduction
The RBS 2106 is an outdoor macro base station of high capacity: it can
support up to twelve tranceivers. It can be configured for omni cells, or
for multi-sector cells of up to three sectors.
The RBS 2106 supports all the standard features of the RBS 2000
family, such as:
. TG-synchronisation
. frequency hopping
. receiver diversity
. duplex filters
. dynamic power regulation
. discontinuous transmissiotnfe
. encryption/ciphering
5.2 RBS 2106 Cabinet

The RBS 2106 uses

RBS 2000 dTRU-based products.

RN
IDM
\\Q ) FCU
PSU nr
Bias
DXU\ Injector
e Z cbu
e e TT— DC/DC
OXu ST D ! ] Converter
U iiiiiiiiii c P
S 000000000000 OXU 19
\
tteries CXu
(TM)
M
atteries)
B dTRU
\\
Main Switch BFU

P008534B

ription
ths&im\é? laceable units as all RBSs in the

Figure 32  View of cabinet with RUs labelled
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521

ACCU AC Connection Unit

ADM Auxiliary Distribution Module
ASU Antenna Sharing Unit

BFU Battery Fuse Unit

CDhu Combining and Distribution Unit
CXuU Configuration Switch Unit

DF Distribution Frame

DXU Distribution Switch Unit

dTRU Double Transceiver Unit
FCU Fan Control Unit

IDM Internal Distribution Mo

OXU Optional Expansion Uni

PSU Power Supply Unit

™ Transport Module

TMA-CM Tower-Mounte ifier Control Module

Cabinet Hardware: Basic

The functions of specific IN RBS 2106 are described briefly
here.

its_of
DXU
| unit for the RBS. It supports the
BS it collects and transmits the alarms. The DXU
controls the po nd ate equipment for the RBS. It has a
h

removable pa card which makes it possible to replace a faulty
DXU without eedfor loading RBS software from the BSC.

The DXU | ided“with four connections for transmission lines. It
can hand| bif (E1) or 1.5 Mbit (T1) PCM links.

The D ware support for EDGE on 12 TRXs.

Distribution Switch

The DXU is the ¢ al ¢
interface to tlzg ;

i d Distribution Unit (CDU)
DU is the interface between the transceivers and the antenna

'he (
. All signals are filtered before transmission and after reception
D eans of bandpass filters. The CDU allows several dTRUs to share
35. There are a maximum of three CDUs in one RBS 2106.

The task of the CDU is to combine transmitted signals from several
transceivers, and to distribute received signal to several transceivers.
The CDU is hardware-prepared to support EDGE.

Two different CDU types are used in RBS 2106 to support all the
configurations.

CDU-F is a filter combiner intended for high capacity solutions. It can
handle up to four transceivers on two antennas. One-, two- and three-
sector configurations are possible in one cabinet with only two antennas
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per sector. A combination of three CDU-Fs can handle 12 transceivers
on two antennas.

CDU-G can be configured either for high capacity or for high coverage.
It is a combiner that can be used for synthesizer hopping.

To achieve capacity, CDU-G is used in a configuration where the
hybrid combiner in the dTRU is used. Up to two dTRUs (four
transceivers) can be connected to two antennas. One-, two- and
three-sector configurations are supported.

To achieve maximum coverage, CDU-G i
where the hybrid combiner within the dT
dTRU can be connected to each antenna.
RBS 2106 cabinet is limited to three id_thi

used in a configuration
is not used. Only one
e number of dTRUs in an

Double Transceiver Unit (dTRU)

RBS 2106 has capacity for a m
contains two TRXs for transmi

ix dTRUs. The dTRU
ception of two radio carriers.

7

al possibility of combining two
TX signals into one TX out is atso prepared for four-branch RX
diversity for further improvemen sensitivity.

One version of the gTRU rts only GMSK and the other version

supports both GMS a%

Configuration Switc
The task of the

to cross-connect the CDU and the dTRU in the
receiver path. The C akes it possible to expand or reconfigure a
cabinet witia}out g or replacing any RX cables.

The RX jnpu uts~on the dTRU and the CDU are placed in such
position theyhinimize the amount of cable types for connecting

the CXU wi dTRUs and the CDUs.

The C red by means of software.

Alteynati ent Connection Unit (ACCU)

Th CU connect, disconnects, and distributes the incoming AC

ly to the PSUs and the climate unit. It consists of two parts:

Connection Unit (ACCU-CU) houses the mains switch, overvoltage
otection and the EMC-filter. The AC mains supply is connected to
abinet at the ACCU-CU.

The Distribution Unit (ACCU-DU) consists of circuit breakers for the

AC mains supply. It includes the AC mains control for cold start-up,
and distributes the main power to the PSUs and the climate unit. It also
provides an AC service outlet for equipment needed during installation
and maintenance. It is located above the TM/battery spaces.

Power Supply Unit (PSU)

The RBS 2106 contains up to four Power Supply Units for connection
to AC mains. The PSU converts 120 - 250 V to regulated +24 V DC.
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Internal Distribution Module (IDM)

The IDM is a panel for distributing the internal +24 VV DC power to the
various units. Each distribution circuit in the cabinet is connected to a
circuit breaker in the IDM.

Auxiliary Distribution Module (ADM)

The ADM handles distribution and fusing of system voltage (+24 V DC
and -48 V DC) to the transport module (TM).

It should be noted that the ADM is optional equipment in the RBS 2106.

Battery Back-up

Batteries can be installed inside the cali
spaces located to the left of the BFU. A
external source of battery supply via th
internal batteries may not be used. F0
back-up system, se®ection 5.4.2 o

It should be noted that battery back-
RBS 2106.

Battery Fuse Unit (BFU—@l)

The Battery Fuse Unit (B upervises connection or disconnection of
the batteries. It can alsg be u to provide prioritized power supply,
for example to the tra iQn equipment.

Each RBS cabinet
back-up configuratj

Q

DC/DC Convert
The DC/D ertercan supply -48 V DC power to transmission
equipment in th compartment. It converts +24 V DC to -48 V DC.
Two DC/D, ertefs can be installed if needed.

It should ted that the DC/DC converter is optional equipment in

the RBS, 2

uireits own BFU, regardless of battery

monitors the temperature sensors located on certain RUs and
controls the speed of the four internal cabinet fans accordingly. The
fans are positioned between the CDU subrack and the roof, giving a
common suction area.

Climate Unit

The climate unit maintains the internal temperature and humidity inside
the cabinet. The climate unit is mounted in the door of the cabinet.

Two types of climate units are available:
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. Combined Climate Unit. This has both heating and refrigeration.

. Air-to-Air Heat Exchanger climate unit. This provides heating,
and cooling through forced convection. It has no refrigerating
capacity; the cabinet cannot be cooled to a temperature lower than
that of the outside (ambient) air.

Both types consist of a Climate Control Unit (CCU), a heater, a heat
exchanger, fans and air-ducts. The Combined Climate Unit has in
addition a compressor, condenser, evaporator, reducing valve and an
AC-powered condenser fan, to refrigerate the cooling air.

e and outside the cabinet. It
heater and fans (internal
Iso controls the

o performs alarm

The CCU monitors temperatures both in
provides heating or cooling by controlling
and external); in the Combined Clima
compressor and the condenser fan.
handling and test functions.

Combined Climate Unit

CCU DC/DC AC/DC U
|:| Transformer
T

A

3eturn Air
- A

= 0

Sub Racks _

N \

™

= =P
7 Supply Air -
P008419A

Figure 33  Block diagram, Combined Climate Unit
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Heat Exchanger RBS
CCU DC/DC AC/DC

|:| |:| |:| Transformer
Return Air
( E —> ] ( - h

! Heat
| Exchanger

o= e

0 S o

/
>
SupEh AL

/\ P008418A
Figure 34  Block diagram;~AirstQ-Air Heat Exchanger
DF Q
The DistribUti %’?{DF) is a connection and overvoltage protection
(OVP) device ternfal alarms and PCM-links. The DF protects
equipment jaside BS from overvoltage and overcurrent which may
occur in g @7 ies. Examples of equipment requiring OVP include
transmissign/ines,  ESBs, external alarms and positioning devices (GPS

For information on the DF, s&ection 5.3.3 on page 99
@. tion Module (DM)
Nig Anit supervises the OVP modules: when a gas discharge tube in an
ngdule degrades, the DM sends a message through the external
alarmsto the RBS. In addition, the DM controls the by-pass relay if by-

pass relay is used. It can also distribute +24 V DC to external
transmission equipment or an expansion OVP module.

5.2.2 Cabinet Hardware: OXU Spaces
The following Optional Expansion Unit (OXU) positions are available:
. Four spaces in the DXU/PSU subrack

. One 19-inch OXU-position available between the CXU and the
dTRU subrack.
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RUs which typically are located in the OXU slots include the Mini-
DXC, the DXX, and the TMA-CM. The 19-inch position above the
CXU is used for an Antenna Sharing Unit (ASU) in co-sited cabinets.

Mini-DXC

Mini-DXC together with the DXU improves the BTS site access. This
in turn improves utilization of the PCM links, and minimizes both
traffic disturbances upon reconfiguration, and the effect of link failures.
If the Mini-DXC option is used, it is located in one of the four Optional
Expansion Unit (OXU) positions in the DXU/PSU subrack.

DXX

Digital Cross Connect (DXX) is a pl
connect, control and interface funct;
complying with the G.703 standard.
located in the Optional Expansi !
PSU subrack.

ich combines cross-
r 2 Mbit/s interfaces

TMA-CM

The control module for thel\tower-mgunted amplifier (TMA-CM) is used
to provide the Dual DBuple er Mounted Amplifiers (ddTMA) with
15 V DC power througlithe biasjinjector. It also identifies ddTMA
faults and forwards this i tion to the alarm module in the RBS. If
the TMA-CM is use is_located in one of the four Optional
Expansion Unit (O ions in the DXU/PSU subrack.

Antenna Sharin

Antenna sQar' is of co-siting, that is, using another cabinet
together, 'th%RBS 2106 cabinet in the same sector. The ASU
allows, fo ples~a TDMA (or other) cabinet and a GSM RBS 2106

cabinet tg antennas. It does this by sharing the RX signals,
e CDU, between both cabinets.

jes the OXU 19” space, deigure 32 on page 87

ere certain transmission equipment units can be mounted. Further

@ Transport Module (TM) is an empty space in the RBS 2106 cabinet
grmation on the TM can be found iBection 5.6.3 on page 107
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5.2.3 Size, Weight, and Space Requirements

Dimensions

1300

925

\
\
v

56,5

¥/

Unit of measurement: mm /\ P0O08565A

Figure 35 Overall di i ~RBS 2106
Footprint Q

The footpriataf th 2106 is 1300 mm wide and 710 mm deep.
Note that the which is 242 mm deep, is not included in the
' it-doe t reach down to the ground.

ame of the RBS 2106 has the same bottom holing
e RBS 2102.
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. 1300 .

(o]

(o]
665
710

50
355

20 @ mm
o/ o \ o
125

650

e ORD

A
1235” (\J)
Unit of measurement: mm /\ P002771A

Figure 36  Dirilling temgl;ate for 106. Distance between holes is identical to that of
RBS 2102.

Weight
Table 46 RBS 21 &ts

Unit Q\ Weight

Fully equipﬁéd@q&din teries | 590 kg

Fully eqé@sd\em batteries | 550 kg

Door with cliw 150 kg

Space Qre nts
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Unit of measurement: mm

Figure 37  Free space required for opegn

P0O08564A

5.2.4 Operating Environment

Climate Endurance
The ambient temperat a the RBS 2106 in normal operation
depends upon whether/acti refrlgerated) cooling or forced convection
cooling is used. Ra for both climate unit types are given in the
table below.
Table 47 Am@nt te ure ranges, normal operation

Climate unjttype Operating range

Combined CIW(M@ cooler) -33°C to +45°C

Air-to-air h C a@e? unit (no active -33°C to +40°C

cooler) {7 {\

During Wkup operation, the refrigeration shuts down and the
temp re limits are therefore slightly narrower.
Transient and Lightning Protection

RBS 2106 is equipped with transient and lightning protection, located in
the connection boxes.
5.3 Connection Interfaces
Connection fields provide the interfaces between equipment inside the
cabinet and the outside environment. They are protected areas in the
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bottom of the cabinet where all external power and transmission lines
from the antennas or network are brought into the cabinet.

Radio signals are connected through RF connectors. All other
connections employ screw terminals on the external side of the interface.
On the internal side, d-subs are used to access through the EMC zone.

53.1 AC Connection Field

-

& 17-28 mm

& P00B711A

@4 e 38 AC Connection Field
e AC mains supply for the RBS is connected here. The incoming

P supply can have a nominal voltage range of 120 — 250 V AC,
and a nominal frequency of 50 — 60 Hz.

Connection diagrams for various types of AC mains are given in:

I;\Q RBS 2196 Installation & EN/LZT 720 0025
Integration Manual
For more information on the RBS 2106 power system, Seetion 5.4
on page 101
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5.3.2 Antenna Connection Field

To CDUs
(x6)
7-16 Connectors

lefslslelels]s}] !é
[T

0o

I N 0] e Y N
i -
G
-

Antenna sharing
connectors

N connectors

P008714A

Figure 39

%tlon Field

This connectio is where the RF antenna connectors and the
ectors are located.

The ante xection field provides an interface for six RF antenna
connector RX connectors, which prepares the cabinet for 4—way
diversity or co-siting.
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5.3.3 DF Connection Field

Distribution module

/\/ OVP modules
< \ External alarms

“Q —

/7 P0O08706A

Figure 40 RBS 2106 DF @

This is the connection field for:

. Transmission o

. External alarms a ervoltage protection
. ESB (TG-sync

. GPS/LMU
. Power for e (+24 vV DC).

Connectio% % DXU, the Transport Module, and equipment

installed/in O s. Power is supplied by the cabinet’s internal
power sy
0,

erhal Alarm Connections

It is possible to define up to 16 external alarms. The external device
sets the alarm by either an open or a closed condition.

The alarm device connected to the screw terminals should be isolated
relay contacts. A closed contact (logic zero) is required to be below

2 k2, and an open contact (logic one) above 100 Khe current

through a closed @ contact is 1.2 mA. The voltage between terminals
with an open contact is 24 V DC.

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 99 (485)
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The external alarms are defined at the installation. They are defined by
using the Operation and Maintenance Terminal (OMT) or from the BSC
using the remote OMT.

OVP Module for PCM Lines

The Distribution Frame (DF) provides overvoltage protection for PCM-
lines. In addition, a PCM-line can be provided with a balun (balanced/
unbalanced transformer) to convert an unbalancef Tise to a

balanced 12@! line.

OVP Board

By-pass Board,
Balun Board,
or Dummy Board

/\ P008443A

re4l  OVP Module for PCM Lines
Each module provides overvoltage protection for two PCM lines.

The overvoltage protectors (OVP) are mounted on an OVP board
inserted into a slot connector in the OVP module. An OVP board
contains gas discharge tubes and serial fuses for protection of two lines.

The other slot connector in the OVP module can be equipped with
several options:

. A dummy board, when the transmission system is twisted pairs.

. A balun board. RBS 2106 is designed for 100/X2®alanced
(twisted pair) cable. If 782 unbalanced (coaxial) cable is to be

100 (485)
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connected, the balun board is used to converf}dinbalanced to
100/1201) balanced line.

. A bypass board, to bypass the transmission network during a
power failure.

. A combined bypass and balun board to convert an unbalanced
system to a balanced system for the RBS, and to bypass an
unbalanced system if the RBS is subjected to a power failure.

ESB (TG-Synchronisation)

If the cabinet is prepared for ESB, there two ESB
(TG-synchronisation) lines available at this nection field.

LMU

If the Location Measurement Unit (L is.used, it is connected to the
RBS 2106 via the DF.
Power

The power provided for ex e (for example, for an LMU) at this
connection field is +24 V , andit’can deliver maximum 100 W of

power. o
mield
ns i

0 ction.

534 External Battery C

This section is un

5.4 RBS Po%er
The main ch ristics of the RBS 2106 power supply are:

. On% current (AC) mains supply is used.
. B ba p may be internal or external (but not both at the
S

e e

An gvenuem he power distribution system within the RBS 2106 is
given(in thefigure below.
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IDM . <&Q)F OVP )
Internal DC users Q
P008677B

AC mains External battery  oytside

________________ lfRBSbt
! Inside !
! AC outlet ACCU DC Filter RBS cabinet
| CuU & OVP |
I I
| ! | .
! ACCU . !
I Dy ' I
| ! 1 Internal |
| battery |
: Climate PSUs !
I |
| B\ |
I I
| L—— |
I I
| |
I |
| I
I I
I I
| I
I I
| |

the ACCU, IDM, DC-filter, FU, DC/DC converter, batteries and

cables. The location wi he cdbinet of major units for the power
supply system is depigted .
O \

Figure 42 Functional block dia@s 2106 power system
The hardware which m?ke“\gﬁ%:[5 BS 2106 power system includes
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IDM

VY NS

Qoo

|

ACCU—_

IEEEEEER

—

e ol
[ B

0 0

A

ADM ——— |

Batteries (TM) —

(TM) Batteries

%

AC Gan

ction Field

BFU

DC/DC
Converter

P008598B

Figure 43  Major unit

5.4.1 AC Supply

Single-phase

Table 48 Pow%@eters

or thrge<phase AC power may be used.

Nominal vﬁge\

120-250 v Ac?

Operatir)@e 108-275V AC
Nomin&(f@(/}u/en; 50-60 Hz
Ope(f?tin\g\ﬁegyeﬁcy 45-65 Hz

Max| inrush current (total, all
[phases

60 A for 10 ms (typical duration)

M)a;limum ground leakage current

50 mA

VI%U capacity

4 x 1200 W (4800 W total)

1x160 A

(1) When operating below 200 V nominal voltage, see the RBS 2106
Installation & Integration Manual, chapter Cabinet Installation for connection

diagrams.

EN/LZT 720 0008 P2A
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5.4.2

Power consumption

Table 49  Power consumption, various climate systems and input voltages

Climate system Power consumption, input
voltage >200 V AC

Heater plus forced-air cooling only 80"

Heater plus refrigerated cooling TBD

(1) To be determined.

External Fuses

Table 50 External fuses, three-phase / single ply
Three-phas Single-p
supply ~supply

Minimum for safe function 25 A | 40 A
Recommended for maximum | 32 A U O 50 A
selectivity

Maximum allowed fuse rating 6?7‘\—\ 63 A

System Voltage Q
All units connected to the%voltage in the RBS work within the

voltage range 20.0 - 2 C.

Battery Back-up
The battery k-u be either internal or external (that is, a source
of battery suppl [ e cabinet is connected via the DC filter).
Batteries %&d inside the cabinet in either of the TM/battery
spaces locat the Teft of the BFU. The battery space can be
converted to e, and the TM space can be used for batteries.

onfigurations of battery back-up available:

sattery: Two or four blocks of batteries are installed in
TM/B space to the left of the BFU. Batteries must all be of
e type. The TM space remains available for optional

ion equipment.

Zxpanded battery: Also called internal and expanded battery. The
space for TM equipment is used for additional battery capacity.
Athblocks in the internal battery back-up must be of the same
type. Transmission equipment cannot be installed in the TM.

. External battery: A +24 V DC battery source outside the cabinet
can be connected via the DC filter. One 200 A external fuse is
used.

Note: No internal battery is allowed when an external battery
back-up is used.

In all configurations, connection or disconnection of the batteries is
supervised by the Battery Fuse Unit (BFU). In addition to supervising

104 (485)

© Ericsson Radio Systems AB EN/LZT 720 0008 P2A
— All Rights Reserved — 2001-11-28



Product Data RBS 2106

the back-up batteries, the BFU also provides prioritized power supply
that can be used for example for transmission equipment.

It should be noted that battery back-up is optional in the RBS 2106.

5.5 Antenna System

This chapter contains information about antenna configurations for
outdoor cells.

There are a number of antenna system products available, such as
antennas, feeders, jumpers, TMAs and sg on. For more detailed
information about products, see

RBS Site Solutions homepage:

http://gsmrbs.ericsson.se/gsmgystems/solutions/rbs_site_solutions/

index.htm
551 ddTMA
The Dual Duplex Tower-M Amplifier (ddTMA) improves the
receiver sensitivity and duplexe and TX signals to the same cable
(thus saving feeder cabl t is mounted on the antenna support, close

to the antenna.

The ddTMA is providecm;g V DC power by the TMA control
module (TMA-CM) | d inthe RBS 2106 cabinet. The TMA-CM

also identifies amplifier , and sends this information to the alarm
module in the R
The ddTMA s f ribed in
O
m dio gduct Data EN/LZT 720 0026
5.5.2 Radio gurations
The (vario nfigurations available for cabinets are described as the

nu of cells, times the number of TRXs per cell. For example, a
%2 0

t is configured for three cells, each using two TRXs.

high-capacity combiner CDU-F supports the following GSM 900/
0 configurations:

X2 (and its derivatives: 1x2 and 2x2)
. 3x4 (and its derivatives: 1x4 and 2x4)

. 1x8

. 1x12

. 2X6

. 1x4+1x8
. 1x8+1x4

The combiner CDU-G can be used for either high capacity or high
coverage. It supports the following GSM 800/900/1800/1900
configurations:

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 105 (485)
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. 3x2 (and its derivatives: 1x2 and 2x2)
. 3x4 (and its derivatives: 1x4 and 2x4)

. 1x8
. 1x12
. 2X6

The RF cables between each CDU and its associated dTRUs are
standardized and do not normally change. Each CDU uses a set of
standard RF wiring patterns for connection between each CDU and the
cabinet connection field. For more information on CDU configurations,
see:

Reference Manual, chapter Radio
m Configurations, RBS 2106 and EN/LZ 008
RBS 2206

For more information on CDU cablj

m Cabinet Reconfiguration

ual EN/LZT 720 0010

5.6 Transmission O

The RBS 2106, as all RB%models, supports multi-drop bypass
functionality.
LAPD (Link Access on D-channel) concentration and LAPD
multiplexing can be(ys make the transmission resource more
efficient.
Each RBS ceﬂ con ed for stand-alone or linear cascade mode.
The configgration formed using the OMT.
The DXU-21 is ipped with four external transmission ports
supporting g tota p to 8 Mbit/s. It is connected to a PCM signal of
either 2 m@o .5 Mbit/s. The 2 Mbit/s PCM may use either
75 Q unba es or 120 balanced lines. The 1.5 Mbit/
S network balanced 100lines.

106 (485)
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5.6.1 Cascading

RBS 1

BSC ————=={ G703-1-.,
- - == G703-2-"
BSC ————+—m= G703-3-,

- -1m = == G703-4""

RBS 2

~ —m={ G703-1
G703-2_]

~ - - -m={G70%B-.,
—————— G7 ’

I
|
I
Next RBS O
P007503A

Figure 44  Cascade connecti

RBS 2106 can be cgscade
one base station are s rward - cascaded - to the next base station
on the same BSC transmi line.

and to the next base station in the chain is
cables.

The cable from the
connected throu

Table 51 PCM ade connection

PCM Cable Product Number
120 © RPM 513 1505/1+

%nnections

o
Wap

Ipported. The same physical ports are used for both E1
; they are connected to the cabinet via a screw terminal that
impedance converter.

5.6.2 Interfa

efficient transmission network configuration.

75 Q) is only available for E1 operation, and does not support Long
Haul. The distance allowed between units is determined by the cable
loss, according to the 6 dB receiver sensitivity specified in G.703.

5.6.3 Optional Expansion Unit (OXU)

Additional transmission equipment such as the Mini-DXC or DXX can
be housed in the Optional Expansion Unit (OXU) positions in the PSU
subrack. The Mini-DXC or DXX plug-in has the functionality of a

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 107 (485)
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5.6.4

Mini-DXC / DXX node, a combination of cross-connect, control and
G.703 interface units.

The Mini-DXC plug-in unit is a digital cross-connect with five G.703
ports.

The 2—card DXX plug-in unit is a digital cross-connect with four G.704
ports, and one slot for 2 — 4 additional interfaces that can be G.703,
HDSL, LTE or optical fibre.

The 1-card DXX plug-in unit is a digital cross-connect with four G.703
ports.

Transport Module (TM)

The cabinet contains a compartment, ca
for mounting other transmission equip
network products installed here may i
link, line terminals, higher-order multi
or fiber-optic cable interfaces.

The TM-box is a standard 19” rack
DIN 41494. Dimensions of the
266 mm high X 395 mm dee
vertical mounting rails.

Power can be +24 V D@, 48 or both. A DC/DC converter is
required for -48 V DC po% BS 2106 can be equipped with two
DC/DC converters to optain redundancy in the power supply.

Maximum power cons for the various supply voltages are given

in the following tabl

m (19 inches) wide between the

Table 52 Maximum mption of equipment installed in TM box

Supply Maximum Power Consumption
+24 V DC 2x250wW

—-48 V DC 2 x 200 W

Simultaneo;é/—l—?? 9{1\&148 V DC | 500 W (system total)

The maxi allovable heat generated in the TM space is 300 W.

Equipment in this compartment must fulfill the following
Electro etic Compatibility (EMC) requirements:

S 300 342-2, the BTS product standard, in accordance with the
Zuropean EMC Directive 89/336/EEC.

CC, part 15.

If equipment is not installed in the TM, the unused module positions

must be covered with dummy front panels for balanced airflow
throughout the cabinet.
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6 Product Data RBS 2206

6.1 Site Equipment Overview

Antenng  Alarm
system cable

e
C P{JOtection
ni
(Optiona|)

h\ﬁ<~>

=L

[

P007416A

Figure 45 Sit%nt Overview
The followi list of the most common equipment on a radio site,
divided i n groups:

Antennas
TMA
Feeder cables

Transmission
TMR 9202
DXX

EN/LZT 720 0008 P2A
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Mini DXC

Mini Link
Installation Material
Earthing

DF

Cable ladder

6.2 Site Power Options

The RBS cabinet has three power source op
. 120 - 250 V AC mains input power

power inputs feed four separate
+24 V DC may be connected si
the same as the +24 V describe

. +24 V DC. The radio cabinet ¢ay
external power source.

. -(48 - 60) V DC is conn in a
Observe that the +24 V\DC b
this power config%atio .

6.3 Power Connections

(U

Us. A ba

db

()

Similar manner as the AC.
y back-up is not available in

rew-terminals. The
ry back-up

neouslys an option. This is

er

ite on +24 V DC from an

DANGER

reakersfor the AC mains and the cable's cross

@ /N
Impro@;sdlaﬂm may cause fire or electrical shock.

ations. Only a qualified and authorized electrician
install or modify the electrical installation.

Nominal Range PSU

120 - 250 V AC, 90 - 275 V AC, PSU-AC

50 - 60 Hz 45 - 65 Hz

+24 V DC +20.5 - +29 V DC PSU not needed
-(48 - 60) V DC -(39-72)vDC PSU-DC

110 (485) © Ericsson Radio Systems AB
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6.3.1 AC Mains Power Connection
There are two ways to connect power to the base station. They are:
. Single phase line to neutral.

. Single phase line to line.

Single Phase Line to Neutral

RBS
Circuit breaker interfac 1 RBS
\I— .
| IS | — X
AC Distribution box —
N (7 R

@ @ | @
Oy
|
Figure 46  Power connectio <N (120~ 250 V AC)
One circuit breaker @r% uired.

Single Phase Line t

RBS ___,,
interface ,  RBS

Y

P007350A

e 47  Power connection, L1-L2 (120 - 250 V AC)
0 circuit breakers per PSU are required.

AC Mains Power Requirements

AC mains power is connected to the ACCU in the cabinet using four
AC cables. The cables must be protected by a circuit breaker according
to the figures above.

If the existing power system does not meet the specified requirements,
measurements must be taken to avoid damage to the RBS and to secure
proper operation, for example by installing filters and stabilizers.

EN/LZT 720 0008 P2A
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Table 54  AC mains power requirements

Voltage range for specified 120 - 250 V AC

performance (phase voltage)

Voltage range 108™M-275 v AC

Frequency 45 - 65 Hz

Inrush current, max. 30 A

Maximum AC power 1.4 kW x 4
Non-destructive range 0-300V AC
Overvoltage <20 ms 300 V¥ {\

(1) 90 V AC with reduced output power.
(2) Install external filter and stabilizer if n

Mains Fuses
Table 55  Mains fuses recommendatiom

=

Voltage Minimum for SaM Maximum Allowed
Functiop/\ Fuse Rating
- 6
Nominal 120 - 250 V| 10 A¥5\A 16 A

Q
(1) For 200 - 250 V range

Minimum for safe val
respect to power co

internal wiringyand

s the smallest fuse that can be used with

AC Power \
There are f | power cables for the radio cabinet, one for each
i

hey are connected to the ACCU main switch with

Power Su
screw ter
The c uc a can be 1.5 — 2.5 frand the cable diameter can be

8.5 —%.

6.3.2 DC Power Supply
ner Supply Requirements (+24 V)
Table 56  DC power supply requirements

Nominal +24 V DC

Default +27.2V DC

Range +20.5 - +29.0 V DC

Non-destructive range +0 - +32.0 V DC

Inrush current max. 500 A (0.1 - 10 ms)

112 (485) EN/LZT 720 0008 P2A
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Fuses

The +24 V DC cables must be protected with an approved circuit
breaker/fuse.

Table 57 +24 V DC fuses recommendation

Minimum for Safe | Maximum Allowed Fuse Rating
Function

175 A 200 A

+24 V DC Cables

The +24 vV l%C supply is connected to the filter by a pair of
95 - 150 mm cables, one for + and o

6.3.3 -(48 - 60) V DC Power Supply

DC Power Requirements -(48 - 60

Table 58 DC power requirements

Nominal ([\\4@670 VvV DC
Range -(40.0 - 72.0) V DC
Non-destructive range \-PB (-80) Vv DC
Inrush current, typical 200 A (0.1 - 0.5 ms)
Fuses
Table 59 -((%8 - ses recommendation
Fuse Ra}i\ng fSQGQ\V BCZ Fuse Rating for -48 V DC
32 A 40 A
-(48 - 6 C{ables
Therg a ower cables for the cabinet, one pair for each Power

Unit. They are connected to the DCCU main switch with screw
. The cables must be connected via an approved circuit

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 113 (485)
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6.4 RBS 2206 Cabinet Hardware Description
ACCU or
Connection DCCU FCU DCfilter _Fans
field N I_/__
o 3 =/
” ] " DUF: |1 Connection
g ol field
— | ]

Base frame

P008165A

Figure 48

ACCU

CbhuU 3iqing and Distribution Unit

cxu O
DC C Connection Unit
dTI;lj\Double Transceiver Unit
D Distribution Switch Unit
Fan Control Unit
M

FC
Internal Distribution Module
Power Supply Unit
OXU Optional Expansion Unit
2206 is a high-capacity indoor base station. It is used for indoor
applieations, with up to six double Transceiver Units (dTRU). The

RBS 2206 is designed to be transported as a fully-assembled cabinet to
the site.

All units in the cabinet are easily accessible from the front of the
cabinet, which means that the cabinets can be mounted side by side
with their backs against a wall.

6.4.1 RBS Cabinet Hardware

The RBS 2206 has a number of replaceable units. The functions of
specific units of the RBS 2206 are described briefly here.
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Distribution Switch Unit (DXU-21)

The DXU is the central control unit for the RBS. It supports the
interface to the BSC, and it collects and transmits the alarms. The DXU
controls the power and climate equipment for the RBS. It has a
removable compact flashcard which makes it possible to replace a faulty
DXU without the need for loading RBS software from the BSC.

The DXU is also provided with four connections for transmission lines.
It can handle both 2 Mbit (E1) and 1.5 Mbit (T1) PCM links.

The DXU has hardware support for EDGE on 12 TRXs.

Double Transceiver Unit (dTRU)

RBS 2206 has capacity for a maximu
contains two TRXes for transmission(and recept

RUs. The dTRU
of two radio carriers.

It has a built-in combiner with the op ossibility of combining two
TX signals into one TX output. | > pared for four-branch RX
itivity.

One version of the dTRU imports Q (GMSK and the other version
supports both GMSK and

Combining and Dist@utio it (CDU)
The CDU is the interfa tweeh the transceivers and the antenna
system. All signals are filte efore transmission and after reception

by means of bandpgs
antennas. There art

transceivers, and\to~distribute received signal to several transceivers.

The CDU | ware<prepared to support EDGE.
Two dif C es are used in RBS 2206 to support all the

configuratio

ennas.

sectoy configurations are possible in one cabinet with only two antennas
persector. A combination of three CDU-Fs can handle 12 transceivers

@ -G can be configured either for high capacity or for high coverage.
I8 a combiner that can be used for synthesizer hopping.

O

o~achieve capacity, CDU-G is used in a configuration where the
hybrid combiner in the dTRU is used. Up to two dTRUs (four
transceivers) can be connected to two antennas. One-, two- and
three-sector configurations are supported.

To achieve maximum coverage, CDU-G is used in a configuration
where the hybrid combiner within the dTRU is not used. Only one
dTRU can be connected to each antenna. The number of dTRUs in an
RBS 2206 cabinet is limited to three in this case.
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Configuration Switch Unit (CXU)

The task of the CXU is to cross-connect the CDU and the dTRU in the
receiver path. The CXU makes it possible to expand or reconfigure a
cabinet without moving or replacing any RX cables.

The RX inputs/outputs on the dTRU and the CDU are placed in such
positions that they minimize the amount of cable types for connecting
the CXU with the dTRUs and the CDUs.

The CXU is configured by means of software.

Power Supply Unit (PSU)

The RBS 2206 contains up to four Power Sup
PSUs are available in two versions, PS nnection to AC
mains, or PSU DC for connection to -48(or -60 V power supply.
The PSU AC converts 120-250 V to r ted +244/ DC. The PSU DC
converts -(48 - 60) V DC to regulated-+2 C.

Units (PSU). The

Cooling System

The cooling system uses forc
and the outlet is on the roof.

e“air inlet is the perforated door

The cooling system compsists r fans and a Fan Control Unit (FCU)

that controls the fan sp he is controlled by the DXU. When

the cabinet is not fully equip U dummies are needed to ensure that
ope

the cooling system wo

be n the CDU subrack and the roof, giving
y draw the air through three separate

The fans are positio
a common suction
channels around t

Internal Digtributi dule (IDM)

The IDM i;a%gr distributing the internal +24 V DC power to the
various units._Each-distribution circuit in the cabinet is connected to a
circuit bre @ the IDM.

AC Conrnection—Jnit/DC Connection Unit (ACCU/DCCU)

CCU handles distribution and connection/disconnection of
pmingpower supply voltages to the PSUs. The connection/dis-
ggtions are performed by the main switch. The units also contain
gquipment.

A

DC Filter Unit

The DC filter unit is the interface for +24 V DC power supply or
battery back-up.

Space for Optional Expansion (OXU)

There are four positions available for optional RUs in the DXU/PSU
subrack, for example for TMA-CM and DXX. One 19-inch OXU-
position is also available between the CXU and the dTRU subrack.
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6.4.2 Measurements

|

1800
1850

) /o
J/V
2100 &7

P006382B

Figure 49~ Radio~cabinet measurements

Recommen istance between the cabinet and cable ladder is
250 mm, £ distance makes it difficult to exchange fans and
may hi air flow.

s 50 mm in front of the cabinet.

EN/LZT 720 0008 P2A
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Site Equipment Room

Unit of measurement: mm
P006362A

G

Figure 50  Floor layout and s Nquvments
The picture above sho or tayout and space requirements.

0
sp between the cabinet and the cable ladder
and to be able to replace fans.

t meet earthquake requirements, the space
ust be at least 100 mm, and between

There must always b
for the flow of exha

If the RBS cabine
between walkand_cab

cabinets atdeas m.
6.4.3 Weights
Table 60 (@ oﬁabinet
Unit > Weight

Fully ipped cabinet incl. base | 230 kg

m
éase>fﬁame 12 kg

eight of the heaviest replaceable unit is less than 15 kg (CDU-G).
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6.4.4 Foot Print

@ 20x75

(RBS 2202)

RBS 2206

99 400

Unit of measurement: mm /? P008315A

Figure 51

The RBS 2206 has the same fg
system, and the RBS 2202 cabin
template to mark new holes for the

& base frame is used as a
5 2206.

Replacements

The RBS 2206 cabl@i rfac e different from the RBS 200 and the
RBS 2202. New power thution circuit breakers and new matching

power cables may have.to behstalled between the power distribution

Make sure the e
and that the batte

Q

6.4.5

Power ns ion
Table 61 consumption for RBS 2206

RBS (f
equipp 67 5>

120 - 250 V AC

Power Supply Voltage

+24 'V DC

-48 V DC

C

umpowsr”

ption

3.9 kwW/ 5.8 kw'"

3.2 kW

3.8 kW

Power consumption during maximum battery charging.

¢ RBS 2206 has capacity to supply units with power up to 4.8 kW.
power consumption during operation depends upon configuration

ancraffic.

6.4.6 Heat Dissipation

All power consumed by the RBS can be considered as heat dissipation
in the RBS room.

EN/LZT 720 0008 P2A
2001-11-28
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6.4.7

6.4.8

6.4.9

6.4.10

Climate Endurance

Table 62 Climatic endurance

Environmental Units Normal Non-Destructive
Parameters Conditions Conditions

Temperature °c +5 - +40 -10 - +55

Relative humidity % 5-85 5-90

Normal conditions describe the environmental conditions where all
units function as specified.

Non-destructive conditions describe environm
limits for normal conditions with no functi
unspecified degradation. When the en
normal conditions, restoring full RBS
intervention on site.

ress has dropped to
quires no manual

Acoustic Dispersion
In operation, the base stati il not generate acoustic noise exeeding

the following limits:
Sound power of 5.8 Bel (%ironmental temperature belowG30

Sound power of 6.3 B maximum environmental temperature,
above +30C.

Vibrations o

RBS 2206 js testethto withstand random vibrations of up to 0.2 m#/s2. It
i r singlé>shocks up to 40 m/s2.

is also tes

RBS 2206 i r seismic exposure with a test frequency of 1 -
est level of the Required Response Spectrum (RRS)
2 - 5 Hz. The shape of RRS is defined by ETSI

rms

ernal alarm inputs in the RBS 2206 do not have overvoltage
ion. It is compulsory to use the DF to protect the external alarm

jonal Distribution Frame (DF) provides connections for RBS
2206 external alarms. There are 16 external alarms available. The
alarm device can set the alarm by either an open or closed circuit.

The alarm device connected to the screw terminals should be isolated
relay contacts. A closed contact (logic zero) is required to be below

2 k2, and an open contact (logic one) above 10D Khe current

through a closed @ contact is 1.2 mA. The voltage between terminals
with an open contact is 24 V DC.

The external alarms are defined at the installation. They are defined by
using the Operation and Maintenance Terminal (OMT) or from the BSC.
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For further informationsee Section 6.5.1 Distribution Frame with
Overvoltage Protection on page 123

6.4.11 RBS 2206 Connection Interface

G703-1 G703-2 ACCU/DCCU FCU +24VDC

N—/

DC T \ﬁ | s || ] r

out . @ T :
G703-4 " |
G703-3 L ||
External ,.,———-E
Alarms E

@ N

ESB-2 0
Ess-1 —||ll, ]

P007683C

External cable conne
towards the front, ifsi

Signal Cabi? Connegstions

Table 63 Sigr@ga% Cdnnections

Connector \Dgscription

G703-1 Transmission Link 1

G703-2< ( ﬂ Transmission Link 2

G703,3 Transmission Link 3

G@&l\ Transmission Link 4
%out +24 V DC to external equipment
E)Zt)érnal Alarms External alarm inputs

B-1 External Synchronisation Bus

m External Synchronisation Bus

Transmission cables, alarm cable and ESB cables are located on the left
side of the cabinet’s top front section.
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Antenna Cable Connections

P007937A

Figure 53  Connection interface CDU-F &

Tx/Rx1 Tx/B

a
> T
s TiANG

P007936A

Figure 54  Connectio

Antenna feedgrs irectly connected to the CDUs. If bias-injector is
used, it is co ed direttly to the CDU and the antenna feeder is
connected te_bias-igjector.

Power and in nnections
Table 64 F’@ ar@)earthing connections

Conneppor Description
+24 VDO DC-filter +
24\ BC DC-filter -
Earty/ / Earth stud M8

\@/ 1 Mains connection to PSU-AC 1
ACM Mains connection to PSU-AC 2
ACCU 3 Mains connection to PSU-AC 3
ACCU 4 Mains connection to PSU-AC 4
DCCU 1 -48 V connection to PSU-DC 1
DCCU 2 -48 V connection to PSU-DC 2
DCCU 3 -48 V connection to PSU-DC 3
DCCU 4 -48 V connection to PSU-DC 4
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Opto Cable Connections

The optical cable inputs between the RBS 2206 and the BBS 2000 are
located on, and immediately below, the FCi¢e Figure 52 on page
121

Table 65 Opto cable connections

Connector Description
FCU-RD From BBS
FCU-TD To BBS

Optional Connections

The right part of the cabinet contact fi r pieces of blank
panels for optional applications. Bl panels can be exchanged with

contact plates in order to equip the

6.5 External Alarm and Transmi Interface

6.5.1 Distribution Frame with W e Protection

\% external alarm
Distribution module

\ PCM overvoltage module

<\K Earthing
43)’2 re 55 Distribution Frame with Overvoltage Protection

istribution Frame (DF) is a connection and Overvoltage
Protection (OVP) device for external alarms and PCM-links. A PCM-
link can be provided with a balun (balanced/unbalanced transformer) to
convert an unbalanced 7% link to a balanced 12® link.

P008200A

The DF can be mounted on a wall or in a"ifgéame.

All cables between the DF and the RBS are included. The cable set is
available in two versions, 7 m and 15 m.
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OVP for External Alarm

It is possible to connect 16 external alarms to the DF. Each alarm
connection is provided with over-voltage protection. (One OVP module
protects two alarm connections.)

OVP Module for PCM Lines

The distribution Frame (DF) provides overvoltage protection for PCM-
lines. In addition, a PCM-line can be provided with a blaun (balanced/
unbalanced transformer) to convert an unbalance€ Tise to a

balanced 12@! line. Q

OVP Board

By-pass Board,
Balun Boar
or Dummy Bdaid

P008443A

F® OVP module for PCM lines

Each module provides overvoltage protection for two PCM lines.

The overvoltage protectors (OVP) are mounted on an OVP board
inserted into a slot connector in the OVP module. An OVP board
contains gas discharge tubes and serial fuses for protection of two lines.

The other slot connector in the OVP module can be equipped with
several options:

A dummy board, when the transmission system is twisted pairs.
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. A balun board. RBS 2206 is designed for 100/X2®alanced
(twisted pair) cable. If 732 unbalanced (coaxial) cable is to be
connected, the balun board is used to converf2Atnbalanced to
100/12012 balanced line.

. A bypass board, to bypass the transmission network during a
power failure.

. A combined bypass and balun board to convert an unbalanced
system to a balanced system for the RBS, and to bypass an
unbalanced system if the RBS is subjected to power failure.

Distribution Module

This unit supervises the OVP and co -pass relay if by-pass
relay is used. It can also distribute 24 V DC to, xternal transmission
equipment or an expansion DF.

Earthing

The DF is provided with a short*eg able which is to be connected to
the earth collection bar. Th m pe placed close to the earth
collection bar, therefore the a ble must not be extended.

6.5.2 Transmission Adaﬁ& )

p

P008218A

balanced cable. It is provided with two BNC connectors for
nection of the 7% coaxial cable.

tgtended for mounting directly on the transmission link connector
(G-703) on the cabinet’s connection fiekke Figure 52 on page 121

6.5.3 Transmission Network Connection

LAPD concentration and LAPD multiplexing can be used to make the
transmission resource more efficient.

The DXU is equipped with four transmission ports. It is connected to a
2 Mbit/s PCM signal or to a 1.5 Mbit/s signal. Two types of
transmission network standards may occur: 2 Mbit/s PCM with
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75 Q1 unbalanced lines or 120 balanced lines. The second case is
1.5 Mbit/s PCM balanced 10Q lines.

On the top part of the cabinet are connections for optional transmission
equipment which is mounted externally. The connections are:

. PCM cables

. +24 V DC
. Blank panels for connectors to Optional Transmission Equipment
(OXU)
6.5.4 Transmission Power
RBS 2206 can feed the transmission eq ith +24 V DC. The

maximum power output is 250 W.

ent +24 V DC. If a
eliver -48 V DC. The

BBS 2000 can feed the transmission €
DC/DC converter is used, the BBS
converter is mounted in the BBS 7

Maximum power outputs from the BB

below.
Table 66  Maximum power outpm

Battery Fuse Unit C@rgn\t ["Rower Output
BFU-21 2 x 12\A\ max. 2 x 250 W (+24 V DC)
200 W (-48 V DC)

BFU-22 A0 A max. 800 W (+24 V DC)

DO are given in the table

6.5.5 Cascading o

RBS 1

3 G703-1-+

e G703-2-"

BSG ————+——=—| G703-3-,

& o= - = G703-4-"

1
! 1
! 1
Lo RBS 2
1
|
1~ —mel G703-1
I G703-2
'~ - - - G703-3-.,

—————— G703-4-"

-— -,

Next RBS

P007503A

Figure 58 Cascade connection

RBS 2000 can be cascaded. This means that the unused time slots from
the BSC are cascaded from the first base station to a second base station,
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where the second base station can be located at some distance from the
first one. Both base stations use the same transmission line to the BSC.

The cable from the previous and to the next base station in the chain is
connected through four PCM cables A-D.

6.6 BBS 2000 Rack Description

BFU-21<d =

Batteries —

Unit of measurement: mm P008268A

Figure 59  Example of three battery stands

Battery back-up iz used to power the site during mains power failure
and also to protegt thesite from short interruptions in the AC mains

supply. It i@ava an external cabinet.

It is possible ply>external transmission equipment from the battery
cabinet.<The_transmission equipment is provided with power supply

ig BBS can feed +24 V DC or -48 V DC to the TM equipment. The
8 V DC supply requires an internal DC/DC converter in the BBS.

gossible to share battery back-up between RBS 2202 and
RBS 2206.

6.6.1 Converting BBS 2202

If BBS 2202 is used, a conversion kit is needed to run RBS 2206. The
battery fuse unit determines which conversion kit should be used:

BFU-21: product number BMY 201 237/5
BFU-22: product number BMY 201 237/6
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6.6.2

6.6.3

6.6.4

Weights
Table 67 BBS 2000 unit weight

Unit Weight in kg Weight in |b.

Battery stand, without 170 375
batteries

Battery stand, with 2 batteries | 490 1080
Battery stand, with 3 batteries | 650 1433

Output Voltage
The voltage range to the RBS cabinet is +20. 9.0V DC.

Predefined voltage +27. DC
Battery low voltage limit +21.0
BBS Cabinet Hardware
Battery Fuse Unit
The battery fuse unit (BFU) m and controls the batteries. It will
cut off the load (the RBS) any of the following conditions occur:
. A mains failure | ngerthan the back-up time. When the
battery voltage drops a preset value, the BFU disconnects
the RBS. This 4 revent damaging the batteries by over-

discharging.
equipment an he DC/DC converter until the voltage has

droppe .0 :
. The tm the batteries is too high.

gipment and/or through the DC/DC converter (optional)
ission equipment. BFU-21 supplies through two fuses (12 A),
ies through one fuse (40 A).

DC/DC converter (optional)

The DC/DC converter is located in the BBS and converts +24 V DC
to -48 V DC.

Battery Blocks

The batteries are for stationary use. They are a sealed lead-acid type,
with valve ventilators. The battery is composed of battery blocks in one
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or more battery strings. One string of +24 V batteries has four 6 V
blocks.

Further information regarding the BBS 2000 can be found in:

I;\Q Power Manual BBS 2000 K 1556-BZZ 208 06-101

6.6.5 Cable Connection Interfaces

6.7 Antenna System

This chapter contains information
outdoor cells.

There are a number of antenna/s
antennas, feeders, jumpers, T
information about products, see

RBS Site Solution mepa
> ms

http://gsmrbg gricsson ystems/solutions/rbs_site_solutions/
index.htm \

6.7.1 Tower Mounted Amplifrer JTMA)
Q ™A Y

@ Bias-T Injector

(@]
@)
- &
m

900/1800/1900 MHz

P006375B

Figure 60 TMA connections for 12 TRX RBSs
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Function

The TMA compensates for signal loss in the receiver antenna cables,
reduces system noise and improves uplink sensitivity. The TMA can
consist of a duplex filter. Duplex is the function that allows
communication in two directions (sending and receiving) on the same
communication channel.

The TMA used for 12 TRX products is Dual Duplex TMA (ddTMA).

Requirements

The TMA is mounted as close to the anten
GSM 900, 1800 and 1900 systems, preferabl
Cable length is approximately 1 m.

as possible in the
n the same support.

Feeder Loss
The GSM 1800 and 1900 receiver

It may be necessary to sele feeder with higher loss and calculate the

length to obtain a total%s&
Dual Duplex TMA (ddTm

S
+ ddTMA
\o

Vs

o V
b—

O TX/RX
RBS N

Figure 61  Dual Duplex TMA (ddTMA)

The ddTMA is to be used for GSM 900, for all macro base stations and
1800 or 1900 systems for RBS 2206 and RBS 2106.

A Dual Duplex TMA contains two duplex filters and a low noise
amplifier. The first duplex filter splits up the signal path from the
antenna into one transmitter and one receiver path. The received signal
is amplified in the low noise amplifier. After amplification, the receiver
and transmitter paths are combined in the second duplex filter.
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The ddTMA is a narrow-band product and is available in a number of

versions depending on the frequency band to be used.
A bias-injector is used to feed the ddTMA with 15 V DC.
The unit has two 7/16 socket connectors, see figure below.

P g G

298

O mt
Unit of measurement: mm

P004347A

Figure 62  Dimensiong(of d

Table 68
Unit O (Weight Dimensions
ddTMA 4 kg without mounting | height 298 mm
Doracket width 117 mm
depth 100 mm

Bias-Inj ; r

Th

nte

A-CM

Si

jas-injectors can be connected to one TMA-CM.

The TMA-CM can be mounted either externally, as in the RBS 2202,
or internally, as in the RBS 2206.

EN/LZT 720 0008 P2A
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6.7.2 Antenna System Connections
3x2 CDU-F

Numb

of celle Type of CDU

Number

of TRX/cell

<\ P008302A
Figure 63  CDU configuration key
The various configurations available for Cabinets ake described using the
following system:
In the example above, the cabinet three CDUs, each
connected to two TRXs; the total Gt/TRXs is thus six in this
case. The CDU is type CDU-F.
The RF cables between each and-its associated dTRUs are
standardized and do not nor ge. Each CDU uses a set of
standard RF wiring patterns onnection between each CDU and the
cabinet connection field:
In the figures and tables i%ctions that follow, the cabinets shown
are fully-equipped. Co tions consisting of a part of the fully-
equipped cabinet can rived from the following figures and
tables.
GSM 900/18087C U-F, igurations without TMA
P008227A
Figure 64  Configuration scheme, 3x2 CDU-F and 3x4 CDU-F
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Table 69 3x2 CDU-F and 3x4 CDU-F

Cell Cbhu Connection Signal Labelling
A 1 TX/RX TX/RX CellA:DX1
RX RX CellA:RXB
B 2 TX/IRX TX/RX CellB:DX1
RX RX CellB:RXB
C 2 TX/RX TX/RX CellC:DX1
RX RX CellC:RXB

From the configuration in figure above, the\tollowing configurations can
be derived:

. 1x2 CDU-F
. 2x2 CDU-F
. 1x4 CDU-F
. 2x4 CDU-F

Cell

P008229A

i monfiguraﬁon scheme, 1x8 CDU-F

e 70 1x8 CDU-F

\CEH\ Cbhu Connection Signal Labelling
A 1 TX/IRX TX/RX CellA:DX1
2 TX/RX TX/RX CellA:DX2
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Cell
A

P008228A

Figure 66  Configuration scheme, lxlzg{.@ﬁ

Table 71 1x12 CDU-F //\

Cell Cbhu Connection Q%@nal Labelling
A 1 TX/RX TXRX CellA:DX1
3 TX/IRX RX CellA:DX2

P008232A

Figure 67  Configuration scheme, 2x6 CDU-F
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Table 72  2x6 CDU-F

Cell Cbhu Connection Signal Labelling
A 1 TX/RX TX/RX CellA:DX1
RX RX CellA:RXB
B 3 TX/RX TX/RX CellB:DX1
RX RX CellB:RXB

P008230A

Figure 68 Configufation.scheme, 1x4+1x8 CDU-F

Table 73 @4+1x8 <

Cell [gU “{Connection | signal Labelling
A 1 TXIRX TX/RX CellA:DX1
"RY RX CellA:RXB
B 2 JTXIRX TX/RX CellB:DX1
7 | 3 TiRrx TX/RX CellB:DX2
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 135 (485)
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P008231A

Figure 69  Configuration scheme, 1x8+<«x< <}9

Table 74  1x8+1x4 CDU-F

Cell CbhuU Connection Q\S\gnal Labelling
A 1 TX/RX TXEX CellA:DX1
2 TX/RX LT%/RX CellA:DX2

B 3 TXIRX( (] TX/RX CellB:DX1
RX [~ RX CellB:RXB

GSM 900/180@C&%\Qﬁgurations with TMA

P008260A

Figure 70  Configuration scheme, 3x2 CDU-F and 3x4 CDU-F
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Table 75 3x2 CDU-F and 3x4 CDU-F

Cell Cbhu Connection Signal Labelling
A 1 TX/RX TX/RX CellA:DX1
RX RX CellA:RXB
B 2 TX/IRX TX/RX CellB:DX1
RX RX CellB:RXB
C 2 TX/RX TX/RX CellC:DX1
RX RX CellC:RXB

From the configuration in figure above, the\tollowing configurations can
be derived:

. 1x2 CDU-F
. 2x2 CDU-F

. 1x4 CDU-F
. 2x4 CDU-F

P008255A

Connection Signal Labelling

TX/RX TX/IRX CellA:DX1
2 TX/RX TX/RX CellA:DX2
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 137 (485)
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P008256A

Figure 72 Configuration scheme, 1x12(GD

Table 77 1x12 CDU-F

Cell CDhU Connection A Sig Labelling
A 1 TX/RX CTX(RX CellA:DX1
3 TX/RX TXIRX CellA:DX2

P008257A

Figure 73  Configuration scheme, 2x6 CDU-F

Table 78 2x6 CDU-F

Cell Cbu Connection Signal Labelling
A 1 TX/IRX TX/IRX CellA:DX1
TX/IRX TX/IRX CellA:RXB
B 3 TX/RX TX/IRX CellB:DX1
RX RX CellB:RXB
138 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A
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P008259A

Figure 74  Configuration scheme, 1x4s+

Table 79  1x4+1x8 CDU-F

Cell CDhuU Connectiop&( Qg@l Labelling
A 1 TX/P@ \'I%/RX CellA:DX1
RX RX CellA:RXB

B TX/IRX CellB:DX1
TX/IRX CellB:DX2

P008258A

Figure 75

Configuration scheme, 1x8+1x4 CDU-F

EN/LZT 720 0008 P2A
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Table 80 1x8+1x4 CDU-F

Cell Cbhu Connection Signal Labelling

A 1 TX/RX TX/RX CellA:DX1
TX/RX TX/RX CellA:DX2

B 3 TX/RX TX/RX CellB:DX1
RX RX CellB:RXB

GSM 900/1800 CDU-G, configurations Withoué\TMA

\ KE I N
\ /

(\ P00B223A

~
Figure 76 Coﬁ me, 3x2 CDU-G and 3x4 CDU-G
Table 81 ?%;\%Mm CDU-G

Cell CDY—C0o tion Signal Labelling
A 1 (/ THRX1 TX/RX CellA:DX1
&4 IRX2 TX/RX CellA:DX2

B TX/RX1 TX/RX CellB:DX1
N TX/RX2 TX/RX CellB:DX2
C 3 TX/RX1 TX/RX CellC:DX1
TX/RX2 TX/RX CellC:DX2

Frcm configuration in the figure above, the following configurations
can be derived:

. 1x2 CDU-G
. 2x2 CDU-G
. 1x4 CDU-G
. 2x4 CDU-G
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Cell
A

—_—

Dx1][Tx1] [DxA[x2

P008225A

Table 82 1x8 CDU-G ((\

cell |cou | conpection~ > signal Labelling
A 1 TX/RX1 MRXURX CellA:DX1
TXIRX2_ T CellATX1
2 TX/RK1 TXIRX CellA:DX2
TX Cell:ATX2

QN

P008226A

Figure 78  Configuration scheme, 1x12 CDU-G

EN/LZT 720 0008 P2A © Ericsson Radio Systems AB 141 (485)
2001-11-28 — All Rights Reserved —



Product Data RBS 2206

Table 83 1x12 CDU-G

Cell Cbhu Connection Signal Labelling
A 1 TX/RX1 TX/RX CellA:DX1
TX/RX2 X CellA:TX1

2 TX/RX1 X CellA:TX2

TX/RX2 X CellA:TX3
3 TX/RX1 TX/RX CellA:DX2
TX/RX2 TX CellA:TX4

DX1][DX2] [TX 2] D

\
Cell Cell
A ) B

P008224A

Figure 79 \
Table 84 m%&

cell | cog—| zopneetion | signal Labelling
A 1 M TYRXL TX/RX CellA:DX1
7 PXRX2 TX/IRX CellA:DX2
% TX/IRX1 > CellA:TX1
TX/RX2 X CellATX2

@ 3 TX/RX1 TX/RX CellADX1
TX/RX2 TXIRX CellADX2
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GSM 900/1800 CDU-G, configurations with TMA

TMA WA

P008261A

/™
N
Figure 80  Configuration scheme; C and 3x4 CDU-G

Table 85  3x2 CDU-G and 3y#\&DU-G

Cell |[cDu | confiécgion Signal Labelling

'R TX/RX1 TXIRX CellA:DX1
TXIRX CellA:DX2
TX/RX CellB:DX1
TX/RX CellB:DX2
TX/RX CellC:DX1
TXIRX CellC:DX2

2x4 CDU-G

the following configurations can be

EN/LZT 720 0008 P2A

2001-11-28

© Ericsson Radio Systems AB
— All Rights Reserved —

143 (485)



Product Data RBS 2206

TMA

Cell

DX1 TX1
\ \@“.ZT

P008233A

Figure 81  Configuration scheme, 1x8 CD h TMA
Table 86 1x8 CDU-G
cell [cou | connedtion. |signal Labelling
A 1 TX/RX1 NIX/RX CellA:DX1
TXRXZ ~ | TX CellATX1
2 TXRXE\ X/RX CellA:DX2
TX/RX2 X Cell:ATX2
Cell
A

TMA

s t—

P008262A

Figure 82

Configuration scheme, 1x12 CDU-G

144 (485)

© Ericsson Radio Systems AB
— All Rights Reserved —

EN/LZT 720 0008 P2A

2001-11-28



Product Data RBS 2206

Table 87 1x12 CDU-G

Cell Cbhu Connection Signal Labelling
A 1 TX/RX1 TX/RX CellA:DX1
TX/RX2 X CellA:TX1

2 TX/RX1 X CellA:TX2

TX/RX2 X CellA:TX3

3 TX/RX1 TX/RX CellA:DX2

TX/RX2 TX CellA:TX4

Cell
A

P008263A

Figure 83  Co fim?heme, 2x6 CDU-G

Table 88 %Q:D
Cell CDU_ - nection Signal Labelling
A O TX/RX1 TX/RX CellA:DX1
< L TXIRX2 TX/RX CellA:DX2
/Q 2 TX/RX1 TX CellA:TX1
TX/IRX2 X CellA:TX2
3 TX/RX1 TX/IRX CellA:DX1
TX/IRX2 TX/IRX CellA:DX2

EN/LZT 720 0008 P2A
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Unit Description, DXU-21

7 Unit Description, DXU-21
This chapter describes DXU-21. The DXU is a CPU, which acts as an
interface between the transmission network and the transceivers. It also
extracts timing information from the PCM link and generates a timing
reference for the RBS. The DXU also performs supervisory tasks.
The DXU-21 transmission interface has long haul capability and can be
run on both 1.544 Mbit/s (T1) and 2.048 Mbit/s (E1) PCM links.
7.1 System Environment
The DXU-21 is designed to work in RBS 0 Macro radio base
stations.
This block diagram shows DXU-21 i 06 system
environment. &
(T
y CDU
Cabinet ID /\ cDu
Cabinet LEDs
Option BFY- - - - - = cbu
I PSU : CXU
EPC-
FAN fous dl [d] [d] |d
External alarms TL|T| [T]|T
— R| |R| |R]| [R
ESB 4 ul [u] |uf U
OMT
GPS SN
EOMTEE Ii:‘
Transmissiondines
/(7 <\ P007455C
L
Fig& -21 environment
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7.2 Block Diagram
DXU
Compact OPT-in
puts
Part of CF;Iasah <
13 MHz test timing — I etlrf
- System || nteriace OPT'OUtpUtS
IOVCXO+DAC -
External alarms
CPU System <
Vccefo memory| =
MMI /Q IOM-bus \
Ext. Sync. Source (GPS) \\C@tﬁnet LEDs o
I
Ext. Sync. Source (ESB) Shelf/unit pos
\/Ext. Ref source
Ext. O&M (EOM)
. O&M Terminal (OMT) O
_ EPC bus _ \ Timing bus o
Transm. 'ﬁlk
lines
__ G.703-A %
Local bus
(G.703-B < >
< > Transmy %S? Local bus
Interf.':& mmunication - >
<« G:703-Cl _I Controller itch system
<
G.703-D
< > 7 Power | | +24V
fd < supply
< Ylinks | (12 pzZ(\\/
//\\ P007457C
%ﬁ/% DXU-21, block diagram
Electrically, the DXU-21 consists of the following main blocks:
. CPU system
. Communication switch system
. Transmission interface controller
. Power supply
. Timing system
. Miscellaneous logic
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Unit Description, DXU-21

. Compact Flash Card

7.2.1 CPU System
The heart of the DXU-21 is a 32-bit embedded controller with a
PPC 405 processor core with interfaces to a wide range of peripherals.
The CPU system consists of:
. 1°C controller
. Ethernet 10/100 Mbit/s (full-duplex) controller, MAC
. SDRAM memory
. FLASH memory
. ASIC GARP
. Compact Flash Card
7.2.2 Communication Switch Syst
This system block contains circuits handle traffic between the BSC
and the TRUs.
7.2.3 Transmission Interface Co er
This part contains circu%ur transmission links and the
transmission interfa trolter, which controls the traffic for all four
transmission links.
The bit rate is S led. Two speeds are available: E1
(2.048 Mbit/s) Mbit/s).
O
7.2.4 Power pN
The power delivers all the voltages necessary for the DXU-21.
The inputvolta 24 V DC is supplied through the backplane
conne @
7.25 Timing S
he tiiing system is used for generating a 13 MHz clock signal.
7.2.6 @ ellaneous Logic
is_function contains the following:
System voltage measurement
. Temperature measurement
. Power on reset
7.2.7 Compact Flash Card
The removable Compact Flash Card permits quick and easy change of
the SW and IDB in the DXU.
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 149 (485)
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7.3

7.4

Functions

The DXU serves as the Central Main CPU node and its main functions
are:

. Provides the RBS with an interface to the transport network
through four fixed E1/T1 transmission ports.

. Handles incoming traffic, controls and supervises information and
sends it to its destination within the RBS.

. Provides frequency reference signals and clock signals for circuits
within the RBS.

. Stores and executes RBS SW. SW is stared on a removable flash
card.

. Controls the climate and power sygtem.

External Interfaces /?ZS}\\¥7
v
Compact Flash Card U
iew of backplane

@§ @g
; N\

Power supply
External alarm

Local bus
Timing bus

!

Figure 86  DXU-21, front panel and backplane

P007456C

G.703 Interface

The four G.703 interfaces are connected to the BSC (Protocol GSM-
Abis) or to cascaded base stations. In cascade mode, this interface can
control an external bypass relay. Unused time slots can be through-
connected to a succeeding base station. The communication speed in E1
interfaces is 2 Mbit/s and in T1, 1.5 Mbit/s.
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Unit Description, DXU-21

The DXU is tested for Electro Magnetic Compability (EMC) and
complies with the following standards:

. Fast transient test: EN 301 489-1, 0.5 kV
. Surge test: ITU-T K.45
Test no. 2.1.1.a (CM), basic level: 1.5 kV

Test no. 2.1.1.b (DM), basic level: 1.5 kV

An EMC environment exceeding the above values requires additional
overvoltage protection of the G.703 interface.

External Alarm Inputs

Through this interface it is possible tg,con to 16 binary alarms.
This interface is found in the upper hackplane connector.

The equipment connected to the termi
contacts. A closed contact (logig i
and an open contact (logic one) s

hould be insulated relay
required to be below 2 kOhm,

The current through a closed{D co

The alarm contacts conne external alarm inputs should be
insulated and have a cur range~above 1.2 mA. The voltage between

terminals with an Op@’l&' 24V DC.
Local Bus

The local bus is a tine slot.and multidrop bus, where the DXU-21 is
the master of the bus. hq_this DXU, two identical local buses are
implemented, commoh frame synchronization and clock signals.
The interfaGe ised through the lower backplane connector. The
local bus is or TRUs and sTRUSs.

-
3
S
Q
m
c
/

used for distribution of timing information to the TRUs
kplane. The interface is accessed through the lower
ector. The timing bus is only used for TRUSs.

rn nc. 0 (Freq. Ref.)

interface is used for connecting an external frequency reference. It
S a generic synchronization port for the synchronization information.

Optional Output

This interface enables control of up to eight devices, which can be of
various types.

These outputs are accessed through the upper backplane connector.

Optional Input

This interface enables connection of up to eight internal cabinet signals,
such as alarms.

These inputs are accessed through the upper backplane connector.
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IOM-Bus

This interface consists of three individuaCl ports. It is accessed
through the lower backplane connector and is used to communicate with
the CDU, CXU and cabinet ID.

An 1°C bus is reserved for reading a memory device which identifies
the source for the system.

The interface is accessed through the lower backplane connector.

Y-Links

This interface is used for communication wit
The Y-interface consists of 12 separate Y-link

e dTRUs and sTRUs.

The Y-links are accessed through connectors d on the front of the

DXU.

EPC-Bus (Optical Cable)

External Sync. 1 (GPS

This interface is uset
such as GPS. ltis &
located on the fro

GPS/LMU \
This interface i tical to the serial line used in the interface
"External A",

It is possi } this interface from the backplane together with the
interface, "Exte sync. 0", as an alternative to the GPS interface.
This i%is accessed through the lower backplane connector.

ZOM bus is designed as a standard Ethernet port and is intended
ite-LAN to communicate with other units on the site. Both half-
duplexand full-duplex operation at 10 Mbps and 100 Mbps operation
are supported.

The EOM bus is accessed through a connector located on the front of
the DXU marked "EOM". The connector is of type 8—pin RJ-45.

he DXU. The connector is marked "GPS".

OMT
The OMT interface is used for maintenance and supervision purposes.

This interface is accessed on the front of the DXU through a 9—pin
female D-sub connector marked "OMT".
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ESB

This interface is used to synchronize several transceiver groups in the
same cell, for example when one cell is built up by more than one RBS,
or one cell is split between two RBSs. Note that a master-slave
configuration, as in RBS 2202, is regarded as one transceiver group.

The interface is accessed on the front of the DXU through a D-sub
9—pin male connector marked "ESB".

7.4.1 OMT

The OMT port is used to communicate the Operation and
Maintenance Terminal.

Connectors

The OMT is connected through a 9= -sub female connector.
Electrical

The OMT connection is galvanical parated. All signals use RS 232
levels.

Table 89 The OMT pins andtheir functions

Pin Function

DCD, Ioop;d\from (pin 4)

RXD, datf/outef BXU

TXD, dlatainta DXU
DTR{Ibsped t*BCD (pin 1) and DSR (pin 6)
L DSR)adped from DTR (pin 4)

~Nqoped to CTS (pin 8)

// ﬁ?;\wped from RTS (pin 7)
K /ﬁl 9)9} connected

No The connector is configured as a DCE, and thus should be
connected to an IBM PC style DTE (such as a computer)
ith a straight cable.

|| N[ [W|N]|PF

7.4.2 dst Interface

This~hterface is used for test purposes only. It consists of a buffered
version of the 13 MHz signal from the OVCXO. The signal is
sinusoidal shaped and is suited for a coaxial cable load ¢2.50

Connectors
The test interface has an SMB connector.
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7.4.3 Indicators and Buttons

There are 11 indicators located on the front panel (as shown in the table
below) and two buttons for DXU Reset and Local/remote. For further
information on indicatorssee chapter Operation and Maintenance
Support

Table 90 Indicators

Indicator Colour
Fault Red
Operational Green N\
Transmission OK (port A, B, C, D) Green (4 p%s)\
Local Yello
RBS fault vellog )
External alarm Yello
EPC bus fault )feyo
EOM bus fault vefow))”
o/
7.5 Dimensions and Weigh

Table 91 DXU-21 dimengi?ns an ight
Height °227 mm (6 HE x 44.45 mm)
Width /| 7Dhm (14 TE x 5.08 mm)
Depth /AK @40 mm

Weight (] 24k
Max. Power Gonsumiption. | 40 W (typical 30 W)
Max. Heat anerém'\g\ 40 W
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8 Unit Description, dTRU
The dTRU (double Transceiver Unit) is a 2-TRX replaceable unit. A
TRX is a transmitter/receiver and signal processing unit which transmits
and receives one carrier. There are different versions of dTRU
depending on the frequency band and modulation method, that is only
GMSK or EDGE.
The dTRU has two transmit antenna terminals and four receive antenna
terminals. The dTRU features a built-in hybrid combiner. The hybrid
combiner can be used to combine the two transmit antenna terminals to
one common terminal.
Two of the receive antenna terminals are d for 2—-branch diversity
reception. The dTRU is hardware pre 4—branch diversity
reception via the remaining two antepna .
8.1 Block Diagram
A
(( Uv
CPU RC system Radio system
system |—
X ctrl Radio X1
trans- ] -
@ —— ta mitter /
DsP ||
Y-link t
T} system %RX ctrl ] B
<>/ RX data B —— Radio |A RX1!
<\<— RX data A — "CCeVeH RX2!
HC1
— CDU-TX ctri Hybrid
ctribug cgmb 'I:X1+TX2
HC2:
B ,
Yelink D \/ RC system [— RX ctrl Ny C RX3:
sygem «— RX data B ——|Radio |f- RX4!
/ <« RX data A receiver|_ H
Q ——TX ctrl f{adio IXZ;
rans- [—| -7
——TX data mitter | |~
Radio System
Figure 87  Block diagram dTRU
The TRU consists of the following main blocks:
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 155 (485)

2001-11-28

— All Rights Reserved —




Unit Description, dTRU

. CPU-system
. DSP-system
. RC-system

. Radio system

CPU System

The CPU system is a control unit in the RBS. Basically it consists of a
CPU, support logic, memory and logic for handling the interfaces.

DSP System

The DSP system performs all baseband.si essing necessary for
one TRX. For downlink, this includes restrial Prptocol Handling

(TPH), encoding, ciphering and burst '
equalization, combining, decoding a

RC System

The Radio Control system is sible for synchronizing and
controlling the different part
conversion of the data 1o tra for filtering the received radio signal
with a channel selective/fitter an compensating the receiver and
transmitter delays and gain~variations.

The Radio Control sy
end to the radio whic
selected modulatio
filter.

All the time c@i r

seen by the rest of the RBS as the front
sked to transmit a burst of data using a
ed to receive a burst using a selected digital

ntrol functions are performed by the Radio

Control system a computing support is required from the CPU
system on a tim sis.
Radio Sys

Each Rad st contains two radio receivers and one radio
transmitter in ing power amplifiers.

Theta ceiver receives RF modulated uplink data from one or two
diversity branthes and sends it to the Radio Control system.

dio transmitter generates the RF downlink signal from the
modulated baseband signal. It then sends the RF signal to the power
amp ' which amplifies the downlink RF signals.

8.2 Functions

The dTRU serves as a distributed main CPU DMCN and its main
functions are:

. Transmitting and receiving radio frequency signals — GMSK or
8-PSK modulation

. Signal processing
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8.3 External Interfaces

View of backplane

o~y |

&
%

6

N

Power connector
P007454A

Figure 8 u, anel and backplane
The dTRU_ha following external interfaces:

. C ntrol bus, IOM bus

. O EDs and buttons interface
. %ﬁmo
T nt)
@ Y-link

8.3.1 Indreators and Buttons

On the front panel there are five indicators (see the following table) and
two buttons, one for TRU Reset, and the other for Local/remote mode
change.

Q
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Table 92 Indicators

Indicator Colour

Fault Red

Operational Green

RF off Yellow

Local mode Yellow
8.3.2 The Backplane

The Y-link, CDU-TX control bus, system volt and connectors are
located on the backplan&ee Figure 88 on_pag 7

8.4 Technical Data
Table 93 dTRU technical data

Height 400 fifm (9 ME%/44.45 mm)

Width 71 m (1474 x 5.08 mm)
Depth m
Weight &(8\k9

Max. power consumptio@ \85%

Max. heat generation

\\@
S
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9.1

9.11

Unit Decription, CDU-G and CDU-F

This chapter describes the CDU-F and CDU-G for RBS 2206. The
Combining and Distribution Unit (CDU) is the interface between
Transceivers (TRUs) and the antenna system. The CDU enables several
TRUs to share antennas.

A range of CDU types have been developed to support different
configurations. Information about which configurations can be built
with the various types of CDU is contained in chapRadio
Configurations, RBS 2206

The CDUs can handle GMSK and EDGE

CDU Types

A range of CDU types is available.
future capacity requirements. Thes
selecting CDU type: initial cost, capacit

future), number of antennas an 9

egue

. CDU-G handles one or two c~. Connected to one dTRU, it
provides a low capaci igh output power configuration.
Connected to two dT ovides a high capacity, low output
power configuration:
baseband freqdgengy h

CDU-F handles one ix dTRUs. CDU-F is a high capacity,
medium outpu r configuration that only supports baseband
frequency hopging.

CDU-G

P007448A

Figure 89 CDU-G
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TX Part Description
CDU-G consists of two identical TX chains.

The TX part contains a lowpass filter and a duplex filter. The lowpass
filter secures the required reverse isolation. It also reduces spuriouses
from the transmitter on the frequencies higher than the TX band. The

duplex filter (DPX) allows using a single antenna for both transmitting

and receiving.

There is an Measurement Coupler Unit (MCU) between the DPX and
antenna connector. The MCU samples forwarded and reflected signals
and distributes them to the Measurement Receiver (MR) for antenna
return loss monitoring.

RX Part Description

CDU-G consists of two identical RX ¢

Distribution of RX signals is performe the Configuration Switching
Unit (CXU).
Block Diagram o
/ LP 3R ) MCU \
TxA = = TX/RX 1
Filteruqj

% CDU Bus

MR
6 DCin
& Filter unit 2
ol —a— )
X A ] MCU
K TXLP  DPX /

Figure 90  Block diagram of CDU-G

&)

P007449B
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9.1.2 CDU-F

P007450B

Figure 91  CDU-F

CDU-F has four filt
filters form a compbi
CNU to a combi

0 TX signals and can be combined with a
r signals, or connected to another CDU to

form a combini tworK for six signals.

The combined signals-dre fed through a lowpass TX filter to a duplex
filter. T ple allows the use of a single antenna both for
transmittin recéiving. The duplex filter is connected directly to the
antenna eomne on top of the CDU. The duplex filter also filters the

g to the same antenna. This filtered RX signal is
jo-stage low noise amplifier and then filtered in a

also has an extra RX chain for diversity. This extra RX chain is
\lar e duplex RX chain.

ecessary connections for the TX combining network are done on
front of the CDU with a Combining Network Unit (CNU).
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— QA
c c
oo
TX1-1¢-H o
L fonu | WG4 Briout
GEE) TX1-14TX1-2 3 breout
- _‘ Pr2out
| FC TXLP TXBP-DPX’_”_I
TX1-2¢1 & == = TX/RX
TX2-1¢-H o
Qﬁv TX2-14TX2-2 A
TX2-2¢-H ' DC
%R % Cxu
4N CPU 1 1 LNA
T 1 J—
N c ~A c
3, EE < &
8 N oo
(@]
/\ PO07451A

Figure 92  Block diagramg} CDuU=

The tuning of the filter cac ntrolled by a measurement receiver
and a CPU unit.

A small part of the oufput flected power is distributed by the

Measurement Coup, it (MCU) to four outputs. The signals are then
connected to the
measuring can be R in the same CDU-F or the MR in another

CDU-F, dependihg.on configuration.
The MR m es input signal to the filter combiners and also the
outgoing signa e antenna. These two signals are used in the CPU

to control
the filter ¢

9.2 CDU Kunctions

T 4 Functions
Funcfign CDU-G | CDU-F

\ISHIgr Combiner No Yes

Eh&d\ mbiner No ¥ No
Frequency Hopping
Baseband Hopping Yes Yes
Synthesizer Hopping Yes No
RF Filtering Yes Yes
RX preamplifier Yes Yes
Antenna system supervision and support Yes Yes

b Hybrid combiner is located outside the CDU.

162 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A

— All Rights Reserved — 2001-11-28



Unit Decription, CDU-G and CDU-F

9.3

931

9.4

External Interfaces

CDUs have the following external interfaces:

. Common antenna connector for transmitter and receiver signals

. Common antenna connector for receiver signals (CDU-F only)

. Input ports for transmitter signals

. Output ports for receiver signals

. Output ports for forward power (CDU-F only)

. Output ports for reflected power (C
. Input ports to MR for forward po

. Input ports to MR for reflected

. CDU-Bus
. System Voltage

Indicators

CDUs have two indicators;

wer (CD

F only)

-F only)
only)

Table 95 CDU indicat@
Indicator Colour
Fault f/\\ \Ifzed
Operational /A\ Green
Technicalb Dat
Table 96 QCQ -
Dimension CDU-F CDU-G
Height //— 400 mm (9 HE x 44.45 mm) | 400 mm (9 HE x 44.45 mm)
width \\// )) | 142 mm (28 TE x 5.08 mm) | 142 mm (28 TE x 5.08 mm)
De@ 239 + 90 mm 239 + 90 mm ¥
WeightCDU-F 15 kg 15 kg
W;}a; powe? 70 W 30 W
cgnsumption
ax. heat 70 W 30 W

Y The upper part protrudes 90 mm.

EN/LZT 720 0008 P2A
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10

10.1

10.2

Unit Description, CXU-10

The Configuration Switch Unit (CXU) is a unit that distributes the RX
signals from the CDU to the dTRU within the same RBS. The CXU
supports both GMSK and 8-PSK. One CXU can support up to three
CDUs. To configure the CXU, six switches can be set to connect
different CDUs with different dTRUs. A block diagram of the CXU is
shown in the figure below.

The CXU is a multi-band product, which means it can be used for
GSM 800, GSM 900, GSM 1800 and GSM 1900.

The CXU is positioned between the CD d the dTRU, intended for
12 TRX cabinets.

Block Diagram &

RX1_TRU1 ¢
RX2_TRU1 ¢

» RX1_CDU1

P RX2_CDUA1

Q
RX1_TRU2 b

RX2_TRU2 ¢

b RX1_CDU2
RX1_TRU3 P RX2_CDU2
szjTgus‘

X
X1_TRU5 ¢
_TRU5 ¢

b RX1_CDU3

7 %I—" RX2_CDU3
RX1_TRUG ¢

RX2_TRU6

y

P007459A

Figure 93  Block diagram of the CXU

Functions

The CXU has six different switches. By setting the switches into
different positions, the CXU can be configured to connect radio signals
from a specific CDU to a specific receiver input on a dTRU.

EN/LZT 720 0008 P2A
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The CXU is also connected to a CDU bus. By sending data through the
CDU bus, the switches can be set to fulfil one of six supported
configurations.

Inside the CXU there are also some splitters to distribute the incoming
RX-signals to the switches and in some cases directly to an output.

The RF cables between CDU-CXU and CXU-dTRU are supervised.

10.3 External Interfaces
The CXU has the following connectors:

. Six inputs for RX signals from the CD
. Twelve outputs for RX signals to d
. CDU bus connector for alarm anghConfiguration settings

. Power supply connector
The CXU has the following indicatofs:
. Operational — green

. Fault — red

(X

Q

P007458A

Figure 94

10.4 Technical

W hnical data
%ieigﬁt) 22 mm

s

482.6 mm (19 standard)

Depth> 120 mm
Weight 2 kg
Max. power consumption mow
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Unit Description, TMA-CM

11 Unit Description, TMA-CM

The Tower Mounted Amplifier Control Module (TMA-CM), together
with the Bias Injectors, supplies power to the Tower Mounted
Amplifiers (TMA). It can also monitor and control the TMAs.

11.1 Block Diagram
IOM Bus -
Indicator Indicators
Control
STMA 6 C TMA1
upport 0 t TMA2
- j 6 TMA3
— TMA4
—— TMA5
A( [ TMA6
— reme J
+24V DC /(K
Figure 95 Block dl m
&
11.2 Functi \
The TMA-C the following functions:

C e supply for up to six TMAs

. Co
C-current and voltage measurement

S vision indicators

Short circuit protection

Cable supervision

The TMA-CM supplies up to six TMAs with 15 volt and maximum 500
mA to each TMA. The power output is a 15-pole d-sub connector on
the front of the TMA-CM. A TMA consumes in general 70 - 200 mA.

The TMAs can be individually powered on and off by commands from
the DXU.

The current and voltage to each TMA is measured, and an alarm is
generated if the values are outside specified values, indicating that a
TMA is not working properly. The alarm is transmitted to the DXU on
the IOM bus.
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The TMA is always used together with its connection cable and
connection plate for Bias injectors. The connection plate contains
filtering equipment.

An indicator on the front panel is lit for each TMA in operational mode.
Whether an indicator is lit dpeends also on the actual configuratem,
Chapter Radio Configurations, RBS 2106 and RBS 2206

If the TMA or the feeder cable is short-circuited, the TMA-CM limits
the current to 500 mA.

The power cable to the Bias Injector is supervised and an alarm is
generated if the cable is not connected. The\alarm is transmitted on the
IOM bus.

11.3 External Interfaces @
e (
g | ~— y
A
—
Li N
’s%ser.\
Tl er
Q
Q
Figure 96 TMA-CM
The TMA-CM has the following external interfaces:
. Power in (+24 V DC)
. IOM-bus
. TMA power connector
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11.4

115

1151

11.5.2

Indicators

The TMA-CM has eight indicators on the front panel that shows the

status of each TMA and the status of the TMA-CM.

The indicators Fault and Operational indicate the status of the
TMA-CM only, not the status of the TMAs.

Table 98 Indicators

Indicator Colour
Fault Red
Operational Green <\
TMAL in operation Green

. . ——
TMAZ2 in operation Gree

TMAS3 in operation

s
Gre K M

TMA4 in operation

TMADS in operation

G):e,%
(Eregm

TMAG in operation

k)]

Electrical Data

Input Data

N

Table 99 Input dataf/\\

Nominal input voltfzrg%\ +24 V DC
Input voltage rar}é\é\ +20.0 to +29.5 V DC
Non-destruGtive \W 0to +32 vV DC
MaximuNpﬁ[\M 60 W

Output

Table lm@ data
Voltaye per-outbut (1 - 6) +15 v DCY
Cu%reh&ger output (1 - 6) Max. 500 mA

lerance +1.0 V at TMA current 0 - 300 mA.
erance +1.5 V at TMA current 300 - 500 mA.

EN/LZT 720 0008 P2A
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12 Unit Description, ASU
This chapter describes the Antenna Sharing Unit (ASU).

Antenna sharing is part of co-siting, that is, using another cabinet
together with a GSM cabinet in the same sector. The ASU allows a
TDMA (or other) cabinet and a GSM cabinet to share RX antennas. It
does this by sharing the RX signals, which come from the CDU,
between both cabinets.

The ASU is a broadband product, which means that it covers 800-1910

MHz.
12.1 Block Diagram

Ant. S1 — Coupler 1 g)éld}R;(;( 1(CDU1)
( < //\\V? CXU-RX2 (CDU1)

o —| Coveler2 | {5/ 1 Cout-mxe
Ant. S3 — c@fgs gétd-zR:;( 1(couz)
Ant. S4 46}@”\4 CXU-RX2 (CDU2)

A CDU2-RX2
Ant. S5 /\\Cm\@r s CXU-RX1 (CDUS)

K N CDU3-RX1
Ant. S6 C_ Stupler 6 géldf;;( 2(CDU3)

T
\AtTI‘?. DC/DC
%o rol converter +24V
N
ﬁ P008480A
Figu gMock diagram

N Design

. This is mounted above the CXU. The plate prevents heavy
objects from hitting against connectors that may be damaged otherwise.
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Antenna
connection

| fields

CDU

| Asu
T [—CXU

P008375B

Figure 98  ASU location i@n@
Couplers

12.1.2

The ASU consists of 6'\couplerg, performing the following functions:

. 2002 resisto gr for cable supervision purposes

. Directiofal cou

. Atten r\

. Switc&between high and low attenuation

. Built erypltage protection

A schema ew Of one coupler is shown Figure 99 on page 173.
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DC-isolation
IRBS 2206/2106
ANT S.n ASU/6
Co-sited RBS TR g— {‘CDUH RXn
RXBP I:;I i | |
I | | - CXUn RXn
MCU [ |
~ 1
R
TMA/NO TIh

The ASU contai of these boxés

Figure 99  Schematic view of a couég@

12.1.3 ASU Switch
The ASU has one cg;nmo itch to set the attenuation in the 6

couplers. \

f the™ASU is to take a small portion of the RX
co-sited RBS.

the following:

P008374B

12.2 Functions

The general funcii
signal and send tlat

The ASU aso pe

. Switches ttenuation in accordance with whether or not a
™ sed™{also indicates the attenuation state via a LED.

12.2.1 RX Sig t
The R al/path is fed from the antennas through the feeders to the
Anténmna ence Point (ARP) of the RBS 2206. The signal is then
filt and amplified in the CDU. From the RX output of the CDU, the

a to the ASU where a small portion of the signal is fed to
X input of the co-sited RBS. This is shownthe figure below.
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TX/RX TX/RX
TX
—* CDU
v
ASU
vy
CXU
RXA \R{(B X
vy
— dTRU
&)
RBS 2206/2106 o-sited RBS
\J\/ P008373A
Figure 100 RX signal path @
12.2.2 Cable Path and Supervisi

The RF cables betweefvthe A d the co-sited RBSs can be
supervised by the TMA s funttion in the TDMA cabinet.

12.3

P008470A

Figure 101  ASU connection ports

174 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A
— All Rights Reserved — 2001-11-28



Unit Description, ASU

Table 101  ASU connection ports

Position | Labelled on Connects to
ASU
1 Ant.S1 antenna sharing connectors (left side),
position 1
2 CDU1 RX1 CDU 1, port RX1
3 RX1 CXU, port 3
4 RX2 CXU, port 4
5 CDU1 RX2 CDU 1, port RXZ\
6

Ant.S2 antenna sharing cogrectors (left side),
position 2
7 Ant.S3 antenna shafing ccmgs (left side),
position
8

CDU2 RX1 CDU2,port RRY
RX1 cx fort 8™\
o/

10 RX2 CXU pokt
11 CDU2 RX2 m ort RX2
12 Ant.S4 { tenn}s%aring connectors (right
¥ E’rdg, osition 4
13 Ant.S5 tenna sharing connectors (right
side), position 5
14 cous RXI(  J5DU 3, port RX1
15 RX1 CXU port 15
(O
16 /QXZ CXU port 16
17 CHUSRX2 CDU 3, port RX2

18 t.S6 antenna sharing connectors (right
side), position 6
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N
Jol
Q

0000 [¢]

D&/ooooé Oo oo

ASU

Q

IS

P008471A

Figure 102 A@e%monnectors
12.3.1 Indicators a tto

There is 0 itch~en the front panel to set the internal attenuators for
TMA orn .
There tadicators on the front inducating the status of the ASU.

e
Table ASU status indicators

}n/dl\c@\or Color
Ope/a}lfonal Green
\T\h@& Yellow

12.4 Technical Data
Table 103  ASU weight and dimensions
Depth 80 mm (excluding front protrusion)
Height 22 mm
Weight 2 kg
Width 437.5 mm
Maximum power consumption 2w

176 (485)
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The ASU protrudes 40 mm from the rack (including the front panel).

&
16
S
&
AN
g
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13

13.1

13.2

Unit Description, FCU-01

The Fan Control Unit (FCU) controls and supervises the fans in the
RBS 2206. It is the MMI for the fans, that is, it has indicators for fan
status information. The FCU is connected to the EPC-bus that handles
communication for the climate and power function in the RBS.

The interface towards the EPC-bus consists of an optical fibre interface.

The interface towards each fan consists of one variable DC voltage
output for the power feed and one alarm input.

Functions

The FCU receives information on the
voltage level for each fan. It feeds e
voltage level. If no DC level is rece}

be equal to the FCU input voltage,
0.7 V.

If the normally closed circuit in
fault" for that fan is illuminated,
EPC-bus.

level. If these do no%:f;nat

and an alarm is sen gh EPC-bus.

If the communication on th no longer is defined, the indicator "EPC

bus fault”" is illumin d an alarm is sent through the EPC-bus.
External Interfac

O\g

2g@

)

P008265A

Figure 103 FCU-01
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The FCU has the following external interfaces:

Power in
EPC-bus in
EPC-bus out

Fan power and alarm (1 — 4)

13.3 Indicator
The FCU has seven LED indicators that show the status of the FCU, its
communication and fan status.
Table 104 Indicator
Indicator Co)é@r N\
Fault Reh\
Operational (/Gl%\h
EPC-bus fault vélow)
Fan 1 fault REd\/
Fan 2 fault ((\
Fan 3 fault Red
Fan 4 fault %ed
13.4 Electrical Data
13.4.1 Input Data
Table 105 Inégt @K
Nominal InputMoltage> +24.0 V DC
Input Voltage Range> +19.0 to +29.0 V DC
Non-DestrictivéAleltage 0.0 to +32.0 V DC
Input Pow\rkr\/U/ 4 x45 W
13.4.2 t
7&)@ 6 Output data
Qﬁt Voltage Zero and 9 - 28.3 V DC
Omurrent Min. 1.8 A between 9 - 28.3 V DC
13.4.3 Fan Alarm
There is one alarm signal for each fan. The alarm circuit is normally
closed.
An open circuit indicates that the fan speed is too low. The fan has an
open collector interface.
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Table 107  No alarm
Alarm pos. U, 5-30vDC
Alarm neg. U4 < Uy - 2.4V DC
Current |, qjarm 5-20 mA

Table 108  Alarm
Alarm pos. U, 5-30VDC
Alarm neg. U, <2VDC
Current I m <5mA &

13.4.4 Dimensions and Weight
Table 109 FCU-01 dimensions and wei&
Height 195//m®\ N
width a8lmAy
Depth 45 ma—//
Weight (/‘&Ekg\

EN/LZT 720 0008 P2A
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Unit Description, DC-Filter 01

14 Unit Description, DC-Filter 01

The DC-filter is the interface for +24 V DC supply to the cabinet. It
distributes +24 V DC to the Internal Distribution Module (IDM).

14.1 Functions
The DC-filter has the following functions:
. EMC filter
. Capacity for incoming power cables between 70 — 150°mm

. Protection for incoming cables from ing forces

. Power connection for internal di

14.2 External Interfaces &

Tw inals for 70 — 150 mim
lef Iamps for incoming power cables with diameter

0 output cables with area 70 mim

14.3 @ t Data
le 110 Input data

X

P008243A

Inpu Voltage Nominal +24 V DC
Range 20.0 - 29.0 V DC
Non-Destructive Range 0.0 - +32.0 v DC
Max. Input Current 183 A
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 183 (485)
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14.4 Dimensions and Weight
Table 111  FCU-filter-01 dimensions and weight
Height 293.5 mm
Width 164 mm
Depth 70 mm
Weight 6 kg (incl. cables)

&
(7
S
&
AN
g
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15 Unit Description, PSU 1200 W

This chapter describes the Power Supply Unit (PSU) which is available
in two versions: PSU AC and PSU DC.

The PSUs constantly regulate and deliver 1200 W off power over the
whole output range from 22 to 29 V DC.

15.1 PSU AC
The PSU rectifies the incoming AC power to the regulated DC voltage
required.
15.1.1 Block Diagram
Mgicﬁ]s E—% —Bridge [ Boof;wlgg bC

i Output
v/
\y

f
Corﬂb{and %pe)vision
{Zi;rs\ﬁ’tggfaqe

A

trol Alarm
P007804A

Figure 105 PSUAC™lock diagram
The PSU AC sistsdf the following main units:

. In@ filter)
. Bri

. B@erter

. C nverter

ut filter (EMC filter)

Control and supervision circuits

nput Filter

The incoming sine voltage first passes through an internal fuse and then
the input filter, where it is filtered to prevent unwanted signals from
being radiated from the PSU.

Bridge
The bridge rectifies the incoming AC.

EN/LZT 720 0008 P2A
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Unit Description, PSU 1200 W

Boost Converter

Draws a sinusoidal input current in phase with the input voltage,
enabling the power supply to have a high power factor and low
distribution on input current. The output from the boost converter is
400 V DC.

DC/DC Converter

A phase-shifted, soft-switched, full-bridge converter that converts the
incoming 400 V DC to 24 V DC output voltage.

, rather than the more
er the whole output

The output provides constant power regulati
common current limited, and delivers 1200
range from 22 to 29 V DC.

Control and Supervision Circuits
The control and supervision circuit
. load sharing between paralle

. remote on/off

. alarms

The output voltage carybe between 22 to 29 V DC. The

adg
control and supervision is ieved“through an optical signal interface
connector on the front of the

Output Filter

The output voltag filteredrto prevent unwanted signals from being
radiated fron@he

Functions \

15.1.2
following functions:
. e adjustment
we itation
unication
The communicates with its superior unit (DXU) through an optical
interface. The PSU is controlled and supervised through this interface.
In the event of communication failure, the PSU continues working with
default values.
Alarms
The following alarms are detected in the rectifier and are then
forwarded to the DXU and an indicator is illuminated on the PSU front:
. Rectifier failure
186 (485)
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Unit Description, PSU 1200 W

. Input mains fault
. Input undervoltage
. Input overvoltage

. Output overvoltage hardware alarm
. Output overvoltage software alarm
. High internal temperature

. Power limit

. Short circuit/overload for more than minute

Voltage Adjustment

The desired value of the output vol of the regtifier is set by the
ECU function in the DXU. The PSU_ha efault value of 27.2 V. The
DXU adjusts the individual PSU maintain the required

system voltage.

Load sharing is achieved by the D
one PSU, load sharing of
individual voltages to eac

nction when using more than
SUs is achieved by adjusting the

Power Limitation

When the tempe
power and an is sent to the DXU. Output power increases when

the tempergture and the alarm is reset.
l%ﬁer of the rectifier reaches 1200 W, the rectifier
by

ucing its output voltage to maintain a constant
output current increases to a maximum of 60 A even
hart circuits.
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15.1.3 External Interfaces
® o= >
PSU-AC /
rava
1200 w
©
®
® Fayr
gperationm Q
P007124A
ZPC Bus (Opto)
The PSU has no backplane connections.
15.1.4 Indicators
There are three indicators located on the front panel:
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15.1.5

15.1.6

15.1.7

Table 112
Indicator Colour
Fault Red
Operational Green
EPC bus fault Yellow

Input Data

Table 113  Input data

Nominal input voltage

&N
120 10'25Q V AC

Permitted variation input voltage

168 0295V AC

Frequency

Eose )

Current

Inrush current

at 180 -'275 V AC)

%t 108 - 140 V AC)
/<\§5 A peak

Internal fuse

“T8/A (slow)

Efficiency > 83%
Power factor Q cos ¢ > 0.95
Non-destructive voltage 0-300VAC
Pulses <20 ms \ 300V AC
Max. power consumfé@on 1446 V A
Max. heat generat((gr\ 246 W

Y 90 v ACGHith re

Output D

Table ll@put ta

output power.

Nomin&\l\Q}f}/éut)\)oltage

+24 vV DC

Pre@’t oltputvbltage

+27.2 £0.1 V DC

Voﬁ%a@e@m ge

+22 to +29 V DC

"Oulyut power (108 - 275 V) 1200 W
9/ put power (90 - 108 V) 1000 W

ut current at 27.2 V DC

36.8 Aat 90 - 108 V AC
44.1 A at 108 - 275V AC

Dimensions and Weight

Table 115 PSU Dimensions and weight
Height 262 mm
Width 61 mm
Depth 225 mm
Weight 3.3 kg

EN/LZT 720 0008 P2A
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15.2 PSU DC
The PSU DC converts incoming voltage ranging from -39 V to
-72 V DC to the regulated DC voltage that is required.
15.2.1 Block Diagram
DC 38 25 DC
Input 2 DC/DC 3ic Output
Control and SuperV|S|
Indi- Opto
cators Interface
Control Ala
Figure 107 PSU DC block diag
The PSU DC consists 6f the foltewi g main units:
. Input filter (EMC filter)
ision circuits
first passes through the input filter, where it is
anted signals from being radiated from the PSU.
hlfted full-bridge converter that converts the DC into a square
then fed into the primary side of the transformer. The
er limits the current in case of overload.
transformer, the voltage is converted to a 24 V AC square wave,
a wave is rectified to DC through a diode rectifier.
The output provides constant power regulation, rather than the more
common current limited, and delivers 1200 W over the whole output
voltage range from 22 to 29 V.
Output Filter
Filters the output voltage is to prevent unwanted signals from being
radiated from the PSU.
190 (485)
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Control and Supervision Circuits
The control and supervision circuits support:
. load sharing between parallel units

. remote on/off

. alarms

The output voltage can be adjusted between 22 V to 29 V DC. The
control and supervision is achieved through an optical signal interface
connector on the front of the PSU.

15.2.2 Functions Eg
The PSU DC has the following functjqns:
. Communication
. Handling Alarms
. Voltage adjustment @
. Power Limitation

Communication

The PSU communicg ith its<guperior unit (DXU) through an optical
interface. The PSU is co d and supervised through this interface.
teat

In the event of com ion“failure, the PSU continues working with
default values.

Alarms

The foIIowfR rm detected in the converter and are then
forward o th U, and an indicator is illuminated on the PSU front:

. Conve ilure
. In I
. In ngetvoltage
. %overvoltage
@) t overvoltage hardware alarm

Output overvoltage software alarm
High internal temperature
. Power limit

. Short circuit/overload for more than one minute

Voltage Adjustment

The desired value of the output voltage of the rectifier is set by the
ECU function in the DXU. The PSU has a default value of 27.2 V. The
DXU adjusts the individual PSU voltage to maintain the required
system voltage.
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Load sharing is achieved by the DXU function when using more than
one PSU, load sharing of parallel PSUs is achieved by adjusting the
individual voltages to each PSU in the system.

Output voltage from the PSU is adjusted to between 26.2 V and 28.5 V
depending on battery temperature.

Power Limitation

When the temperature exceeds the permissable value, the PSU reduces
the power and an alarm is sent to the DXU. Output power increases
when the temperature drops, and the alarm s reset.

1200 W, the converter
der to maintain a
to a maximum of

When the output power of the converter reac
limits its power by reducing its output vo i
constant output power. The output current incr
60 A even in the event of short circui

15.2.3 External Interfaces
C)
") o
oo,
Sorgg 0Vac
124 Hz
Figure 108 PSU DC
The PSU has the following external interfaces, all located on the front:
192 (485)
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15.2.4

15.2.5

15.2.6

. input -48/-60 V DC
. output +27.2 V DC
. EPC Bus (Opto)

Note: The PSU has no backpla

Indicators

There are three indicators located on the front panel:

ne connections.

Table 116 <\
Indicator Colour
Fault Reg——
Operational %@en 2)

EPC bus fault

Input Data O

Table 117  Input data

AN

NN

Nominal input voltage

(-48) - (-60) V DC

Permitted variation in%Nage

(-39) - (-72) V DC

Input Current

NN

<36 A

Inrush current <200 A
Efficiency ﬁ > 85%
Non-destructive@&@ge 0-(-75) v DC
Max. pow@c?@uﬁp\u@ﬁ] 1411 W
Max. he@ggn&aﬁ\gﬂ\ 211 W
Output
Table 11 utput data
No/ﬁ%lal ombﬁvoltage +24 V DC

ﬂanlue

+27.2 +0.1 V DC

Vyltage ratige 22.0 - 29.0 V DC
Jw/}ﬁput power 1200 W
\Qﬁp\ut current at 27.2 441 A

Output current at short circuit <60 A

EN/LZT 720 0008 P2A
2001-11-28

© Ericsson Radio Systems AB

— All Rights Reserved —

193 (485)




Unit Description, PSU 1200 W

15.2.7 Dimensions and Weight
Table 119 DC-DC Converter dimensions and weight

Height 262 mm

Width 61 mm

Depth 225 mm

Weight 3.1 kg

Q \i
v \@
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16 Unit Description, ACCU/DCCU

This chapter describes the AC Connection Unit (ACCU) and the DC
Connection Unit (DCCU). They distribute primary power to the PSUs.
There is only one ACCU or DCCU in the cabinet, depending on the
type of incoming power.

16.1 ACCU
The ACCU consists of a box with:
. Terminal block for incoming AC cables

. Eight-pole main switch (disconnectin vice)
. One EMC filter
. Four cables to the PSUs

16.1.1 Functions
The ACCU has the following fuil t@

. Termination of incomi mains cables
. Disconnecting incorgitg AC mains
. EMC filtering < \

16.1.2 External Interfacem

O@@ _

S O

— &)

A °
B il

P006805A

©

Figure 109 ACCU
The ACCU has the following interfaces:
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. Terminal block for incoming AC mains cables

. Four outgoing cables to the PSUs

Input Data

Table 120
Frequency 45 - 65 Hz
Voltage 90 - 275V AC
External fuses 4 pcs, max. 16 A

Cable diameter 85 - 12.<5\ﬁ1(n

Conductor area 15 12“5‘@\

Number of conductors 3 ((_?m\
0,

Output Data

Four cables with connectors accofd
PSU AC inlet.

Table 121 //\

' .®~ C 320 and matching the

Conductor area Q\ 1\é mm?

Number of conductors 3 (L, N, PE)
16.1.3 Dimensions and Weight
Table 122 (\
Height 293.5 mm
Width 141 mm
Depth 60 mm
Weight 5 kg
16.2 DCCU O
The U consists of a box with:
. er block with incoming DC cables
ght-pole main switch (disconnecting device)
. feed-through capacitor filter
. Four cables to the PSUs
16.2.1 Functions
The DCCU has the following functions:
. Termination of incoming DC supply cables
. Disconnecting incoming DC supply
. EMC filtering
196 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A
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16.2.2 External Interfaces

© © [
9 /f ) / j J o
DCCU 5 Q olJof o
[ @
— |
L / c ) @
—_— s |
o ©

P007833A

Figure 110 DCCU
The DCCU has t
. Terminal

. Four%uw

Input Data

Table IZWuWata

wing interfaces:
r incoming DC supply cables
es to the PSUs

voltage.™~'(_// - (40 - 72) V DC
Ex}&r{lal fuses 4 pcs, max. 40 A
—eekﬁe\d{ eter 4.5 -7 mm
@r)ductor area 6 - 10 mm’
JX{ mber of conductors 2

Output Data
Four cables with connectors matching the PSU DC inlet.

Table 124
Conductor area 6 mm?
Number of conductors 2

EN/LZT 720 0008 P2A
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16.2.3 Dimensions and Weight
Table 125

Height 293.5 mm

Width 141 mm

Depth 60 mm

Weight 5 kg

O \i
v \@
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17 Unit Description, ACCU-02

This chapter describes the AC Connection Unit for RBS 2106 (ACCU-
02). ACCU-02 distributes and supervises the incoming AC mains to the

units in the RBS cabinet.
ACCU-02 consists of two units, a Connection Unit and a Distribution

Unit. The units are connected together with a power cable and a signal

cable.

17.1 Block Diagram

I Service outlet
I Climate Unit

is{ribution
Unit

}EP BUS

{PSU 1
{PSU 2
{PSU 3
{PSU 4

&

Contro

| | £==H{(+24V DC AUX

| S—
—
| S—
—
| S—
—1
| SS—
L
I
L
1l
I

£+24V DC

Internal light

I

D

+24/-48V DC

A

7]
&nw AC Mains

vol- .
Mains

" le— ta [ .
filt @tecti on Switch

P008483A

@

The

e 111 ™ Block diagram of ACCU-02

gnnection Unit

onnection Unit consists of:
Main Switch

Overvoltage protectors
EMC filter

Distribution Unit
The Distribution Unit consists of:

Four outlets for PSUs, protected by 16 A circuit breakers

EN/LZT 720 0008 P2A
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. One outlet for Climate Unit, protected by a 25 A circuit breaker

. One Service outlet, protected by a 10 A circuit breaker with
residual current breaker

. Two DC outputs for cabinet lighting and auxiliary equipment,
protected by 1 A circuit breakers

. Rectifier for supply of Control Unit

. Voltage Regulator for supply of Control Unit and DC outputs
from +24 or -48 V DC

. Relays which provide possibility to turn\on and off the PSU
outputs

. Control Unit

17.2 Functions
. Distributes AC power to the akes it possible to
connect and disconnect the ough the EPC bus.
. Distributes AC power to it.
. Provides EMC-filteringand protection against power line
disturbances on tirg incoming. AC power.
. Acts as a Disconnecti vice (Main Switch).
. Supervises the d gives an alarm on undervoltage, fuse
fault and worn age protectors.
. Provides +2 uts to lighting in the cabinet and to
auxiliarwquip .
. Provides a% utlet for instruments and tools.
17.3 Indicator
Table 126 C i@icators
Indicat{oy Colour
Opera{@ | Green
g}eﬂ@{ boa ult Yellow
EPC/E/JS fault Yellow
\\\@r/isior fault Yellow
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Unit Description, ACCU-02

17.4 External Interfaces

1 Distribution unit

Connection unit

P008482A

Figure 11 CCU>

1741 Input D
The in rminals accept supply cables with conductor area of
4 - m
M m allowed fuse rating is 63 A per phase.
12 ’AC supply 50 Hz
ﬁ( gle-phase, four-wire, earthed 200 V AC to 250 V AC
neutral
Thred-phase star, four-wire”, earthed | 346/200 V AC to 433/250 V AC
neutral
Three-phase star, four-wirel), earthed | 208/120 V AC to 220/127 V AC
neutral

Ytis also possible to supply the ACCU with a three-phase, five-wire
system (separate neutral and earth conductors).
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Unit Description, ACCU-02

Table 128 AC supply 60 Hz

Single-phase, three-wire, earthed 200/100 V AC to 240/120 V AC
mid-point

Three-phase star, four-wirel), earthed | 208/120 V AC to 220/127 V AC

neutral

Yt is also possible to supply the ACCU with a three-phase, five-wire
system (separate neutral and earth conductors).

Table 129  Priority DC supply to control unit

Option Voltage Range Max. Current
+24 V DC +18 t0 +32 V DC /——\\1 A?
-48 V DC -39 to -60 V DC(( "9 A”

/

2 mA excluding internal lightning.

17.4.2 Output Data

Table 130  Output voltages //&
PSU1-4 O\ [do-275vAC
Climate Unit 180 - 275V AC
Service Outlet Same as input (line to neutral)
Internal lightning +24 V(I/?(,\ +18 to +32 V DC
Auxiliary +24V DC /N +18 to +32 V DC

Note: Th@ DC t voltages require DC input voltage.

Table 131 tpu%\
PSU1-4 1500 W each
Climate Upfy— 3000 W
service olitlet/ )) 1500 W (50 Hz), 1200 W (60 Hz)
Internd fighthing£24 V DC 1A
Auxiltary 24 V DC 1A

17.5
17.5.1

Table 132 Dimensions
Width 435 mm (excluding mounting bracket)
Height 149 mm
Depth 250 mm
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Unit Description, ACCU-02

17.5.2 Connection Unit
Table 133  Dimensions
Width 205 mm
Height 93 mm
Depth 301 mm

&
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S
&
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g
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Unit Description, BFU-21 and BFU-22

18 Unit Description, BFU-21 and BFU-22

The Battery Fuse Unit (BFU) monitors and controls the battery. It cuts
off the load (the RBS) at low battery voltage, when the temperature of
the battery is too high or if there is a short circuit between the

distribution cables.

18.1 Block Diagram

Shunt /\Cﬁorﬂ%\
200A
Battery——>|_E| » £2A0 > B » RBS DC
— distribution

ayd EC
sypply
15A
Contac 15A > TM1

< 228, > TM2
Al 2A, .EC

W »EPC bus
}d\ (opto)

A\

O
Figure 11%\dgw>am of BFU-21

P008643B
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Unit Description, BFU-21 and BFU-22

Shunt Contactor

Battery{—»] —1 |- 225 > » RBS DC
X distribution

TM and EC
Contactor supply

50A

I\S/I%%irl\gsmn & »EPC bus

((\ P008644B

Figure 114  Block diagran%f U-22
The BFU consists of the_follo blocks:
. Contactors

. Circuit breake

. Shunt o

. ™ a E%
. Supervis odule

Contactor

ta isdsed to disconnect the batteries from the system. The
ion Module controls the Contactor.

Circuit Breaker disconnects the batteries if the current becomes too
can also be manually operated on the front of the BFU to

Shunt

The shunt is used to sense the input current. The Supervision Module
senses the value, which is used for control of the BFU.

TM and EC Supply

BFU-21 has two TM outputs for supply of transmission equipment and
one EC output for priority supply of the Control Board in the ACCU.
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Unit Description, BFU-21 and BFU-22

18.2

18.3

BFU-22 has one high-power TM output for supply of transmission
equipment.

Functions

The BFU supplies battery backed-up system voltage to the RBS and
disconnects the battery when it has reached its lower discharge limit.
The Contactor can disconnect and connect the battery with a control
signal from the Supervision Module (SM).

The BFU can supply priority power to transmission equipment. Power
to transmission equipment can be distribyted even if a battery is not
present. The relay can select the power satce with a control signal
from the SM.

BFU-21 also supplies priority power
is protected from reverse currents

the EPC bus is not present, the B perates at its default values. The
battery voltage, current an eratare are monitored and alarms are
sent on the EPC bus.

The BFU disconnects, the , if the current is too low or the
temperature is too hig hen temperature returns to normal, the

battery is reconnected.

If the battery temp
fault" message is

The battery ba
by control@gna

The SM Jprovi elf-
non-vola em

nsor is faulty, a "Battery temperature sensor
DXU.

Iso be manually disconnected or disconnected
he EPC bus.

etection of internal faults and stores them in

P008641A

Figure 115 BFU-21

EN/LZT 720 0008 P2A

2001-11-28

© Ericsson Radio Systems AB 207 (485)
— All Rights Reserved —



Unit Description, BFU-21 and BFU-22

P008642A

Figure 116 BFU-22

The BFU has the following externat'i aces:
. Battery

. RBS DC distribution

. TM supply 50 A @ FU-
. TM1 supply 15 A (enly 21)

. TM2 supply 15

. EC supply 2 U-21)
. EPC bu§
18.3.1 Indicators utt
On the fro e re are four indicators (see the following table) and
four switc

Table 134 ndicatar

(>
Indic@& Colour
B Red

Oper}a onal Green

<6us fault Yellow

Baﬁe@isconnected Yellow

Switches on BFU-21:
. Battery Disconnect - on/off

. DC out 1 - on/off
. DC out 2 - on/off

. EC - on/off
Switches on BFU-22:
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Unit Description, BFU-21 and BFU-22

. Battery Disconnect - on/off
. DC out - on/off

18.4 Technical Data
18.4.1 Input Data
Table 135 Input data
Nominal input voltage +24 V DC negative ground
Permitted variation input voltage | +18.0 to @&\0 V DC
Non-destruction input voltage 0.0 to +32.0\§E{C
Power 4800 W ———\

Nominal input current 20@& Z)
A

Maximum input current
Maximum current ripple 48/5C
(20 Hz - 20 kHz)

18.4.2 Output Data
Table 136  Output cun@nts, BF

RBS DC distribution (nominal)>._| 160 A
RBS DC distribution @ﬂ@) 180 A (during 3 hrs)

TM1 supply /A\ 12 A
TM2 supply AQ 12 A
EC supplyy 15A

Table 137%@\»\(%5, BFU-22

RBS DC distributioly (nominal) | 160 A

RBS D{f(di;x{/b@jon (maximum) 180 A (during 3 hrs)

™ }%I 40 A
18.4.3 en s and Weight
Table 138  Dimensions and weight

ght 267 mm

W| 82 mm

Depth 226 mm

Weight 5 kg
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Unit Description, IDM

19 Unit Description, IDM

This chapter describes the internal Distribution Module that distributes
+24 V DC to all DC powered units in the RBS. Distribution circuits are

protected by circuit breakers.

The IDM consists of a unit with 21 circuit breakers, four PSU cables

and connectors to the different DC powered units.

19.1 Functions
The IDM has the following functions:
. Distributes power to all DC powered

. Provides fused power distributio

. Provides a manual connect orrdisconnect
powered units.

. Monitors the system voltage

powered units.

ction of all DC

19.2
(? P007891B
i The IDM
IDM has the following external interfaces:
Four PSU cables
Battery connection (positive)
. Battery connection (negative) and earth connection
. System voltage test port
. ESD wrist-strap connector
. Power distribution connectors (see table below)
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Unit Description, IDM

Table 139
Connector Function
P3 DC out
P4 Climate unit
P5 Fan1-4
P6 TRU 1
P7 TRU 2
P8 CDhU 1
P9 TRU 3 N
P10 TRU 4
P11 couz  y T\
P12 TRU5 O\ )
P13 TRU 6
P14 coud // N\
P15 cxui (\J)
P16 OUZ
P17 OXU 5
P18 D stem voltage sensor/OXU 1 - 4
P19 \'Esgconnector
P20 //\ Indicator
19.3 Indicators and/Butto
Located on thé front are one green indicator and 21 circuit
breakers. Fhe f% the circuit breakers can be read on the front
panel.
Table 140 0 buttons
Indicator << ﬂ Colour
Operat'yopal Green
19.4 %
able/141  Input data
\mp%oltage Nominal 24 V DC
Range +20.0 - 29.0 V DC
Non-destructive range 0.0 - +32.0Vv DC
Input power 4800 W
19.5 Output Data
Maximum voltage drop from the input to the output of the IDM is
0.3V DC.
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Unit Description, IDM

Table 142  Circuit breaker capacity

Circuit Breaker Capacity Qty
CXU1l-2,0XU5 5A 1
Fanl-4 5A 4
OXu1l-4 5A 4
DXU 5A 1
CbUu1-3 5A 3
DC out 15A 1
TRU1- 6 30A N\ 6
Climate unit 30A 1

19.6 Dimensions and Weight \>>

Table 143  Dimensions and weight

Height K} / ﬁﬁr{]m
Width 284 mm
Depth (> 80 mm
Weight 5 kg
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Unit Description, RBS 2106 Climate Unit

20

20.1

@ P008415A
igure 118 Combined climate unit

Unit Description, RBS 2106 Climate Unit

The climate unit maintains the internal environment regarding
temperature and humidity within allowed ranges for the units inside the
cabinet. The climate unit is mounted in the door of the cabinet.

RBS 2106 can be equipped with two types of climate units:
. One Combined climate unit, or

. One Air-to-air heat exchanger

Combined Climate Unit &

i
|
7

0NQ
W
b
d!é‘..
il
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B
%
i
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>
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h
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<
g
-

0N0QRAY
vy
4

|
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7

i

The-C€ombined climate unit provides the RBS cabinet with cooling or
heating to keep the operating temperature within specified limits. The
unit contains a heat exchanger, an active cooler, a heater and air-ducts
and fans.
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Unit Description, RBS 2106 Climate Unit

20.1.1 Block Diagram

Combined Climate Unit RBS
CCU DC/DC AC/DC

|:| |:| |:|Transformer
—

Return Air

0] ] - )
T T I(II
8 ®
bt Heat bt
: : Exchanger : !
(R |Heater| ﬁ
) —>
& Active D /\é
[ ooler |
Condensorl:@:lEvaporatorI;|/\ \
| I e
a=) L=0 "«

Su Air

/&\ P008419A
Figure 119 Cg;nbine i
The Combired %nit consists of the following units:
er

ate Control Unit (CCU)
C onverter
/DC converter

ransformer

Heat Exchanger

This unit consists of a cross-flow heat exchanger, DC-powered internal
and external air circuit fans.

Active Cooler

This unit consists of a compressor, reducing valve, condenser,
evaporator and an AC-powered condenser fan.
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Unit Description, RBS 2106 Climate Unit

Heater

The heater is placed in the internal air circuit and heats the air if the
ambient temperature is too low for start up.

Climate Control Unit (CCU)

The CCU is a processor based plug-in unit, controlling and supervising
the climate unit. It has a set of default operating parameters, which can
be overridden by loaded parameters. The backplane connectors contain
the climate unit internal interfaces to DC power, AC power, fans,

compressor, temperature sensors, and sg\on.
The front panel contains indicators, connectors for the EPC-bus and a
25-pole D-sub connector for test and
DC/DC Converter %

( -48 V DC for supply of
AC/DC Converter

The AC/DC converter convgrts voltage to -48 V DC for supply
of the DC fans and @e C

Transformer \

The transformer conyerts different AC mains voltages to 230 V AC for
feeding of fans, he pressor and AC/DC converter.

The DC/DC converter converts
the DC fans and the CCU.

20.1.2 Functions/y
The Cormbi e% unit consists of a heat exchanger and an active
cooler. erate_ambient temperature, only the heat exchanger is

used to coo
cooler wA

abinet. At higher ambient temperatures, the active
grt up/to contribute to the cabinet cooling. The heat
‘ e active cooler will co-operate in such a way that the
age power consumption will be minimised.
If thelambient temperature is higher than the cabinet return air
e re, the external air circulation fan in the heat exchanger will
P, to ent the outside air to warm the cabinet.

cater is included in the climate unit. The heater will operate at cold
tart-up, when the outside temperature is lower than the minimum
ating temperature. The heater will normally not operate after cold

The combined climate unit also contains a Climate Control Unit (CCU)
and Power Supply.

Heat Exchanger

The outside air circulates through one side of the heat exchanger and
the inside air circulates through the other side. DC-powered fans force
the air through the heat exchanger. The inside air is cooled by the
outside air.
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Unit Description, RBS 2106 Climate Unit

Active Cooler

The liquid cooling media passes through a reducing valve, where it
evaporates to a cold low-pressure gas. This gas flows through the
evaporator and cools it. The inside air that has passed the heat
exchanger is blown through the evaporator, cooled and returned to the
cabinet subracks.

The compressor compresses the cooling media to a liquid state again in
the condenser. The cooling media and the condenser becomes hot in the
process. An AC-powered fan circulates the outside air through the
condenser and cools it.

When the temperature exceeds the compres
supplies mains voltage, first to the condenser
compressor. The condenser fan will ru

start point, the CCU
and then to the
ompressor is

If the return air temperajure she

stopped immediately to p t thevrisk that the heater and active
cooling should operate simu usly.

If the mains current to( the ressor is missing, it is reported as
compressor failure.

The condenser fa
signal is missifng, a

d with a rotation signal output. If the
ive cooler fan alarm is reported.

Heater

The heater ispQ by mains voltage, and heats the inside air if the
start-up te i ?t e Inside the cabinet is below. e heater has a
capacity @ .

asures the return air temperature and controls the heater.

| Unit (CCU)
U provides the following main functions:
onitoring of internal and external temperatures

onitoring and control of the internal and external fans
. Monitoring and control of the compressor

. Monitoring and control of the condenser fan

. Monitoring and control of the heater

. Alarm handling

. Mains voltage supervision

. Test

218 (485)
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Unit Description, RBS 2106 Climate Unit

The test button on the front panel activates the test function. After the
test has been completed, the indicators will present the status during
two minutes. No alarm is sent if there is a malfunction.

It is possible to change the behaviour of the climate unit by sending a
set of parameters to the CCU through the EPC-bus.

The following parameters can be changed:
. Temperature range for linear speed control of internal fan
. Temperature range for linear speed control of external fan

. Temperature range for compressor Qr and off

. Temperature range for heater on and

. Minimum operating time for co

DC/DC Converter

AC/DC Converter

The AC/DC converteg mains to -48 V DC for the internal
air circuit fan, the externakairgircuit fan in the heat exchanger and the
CCU, when +24 V ply¥s not present.

Transformer

The transforme
230, 240 ard/250
Selector,

windings for mains input voltages of 200, 208,
. The mains voltage is selected with the Voltage

The transfo
with 230 VA

20.1.3 Externs
The~Combined climate unit has the following external interfaces:
wer

AC mains power
EPC bus (on CCU)
. est and general signals (25-pole D-sub on CCU)
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Unit Description, RBS 2106 Climate Unit

Indicators, Buttons and Test Connector

View of Backplane
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Figure 120 N

Table 1&{

On the C anel there are nine indicators (see the following
table), a t and a test and general signal connector.

Colour
CjF)ault Red

Qg%a{lon Green
%N‘Qult Yellow
Heat exchanger internal fan fault Yellow
Heat exchanger external fan fault Yellow
Power fault Yellow
EPC-bus fault Yellow
Active cooler fan fault Yellow
Active cooler fault Yellow
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Unit Description, RBS 2106 Climate Unit

20.1.4

20.2

Technical Data
Table 145 Electrical data

Max. AC power consumption

2300 W (at 230 V 50 Hz)

Max. DC power consumption

450 W

Table 146  Mechanical data

Height 1250 mm
Width 1050 mm
Depth 250 mf*n\
Weight 105 k

and active cooler

Cooling capacity: heat exchanger

)

Active cooler external air flow

=760 mYh

Heat exchanger external air flow //_ 7@0@@1%

V(U

Air-to-Air Heat Exch
Will be described later.
&

Xy

&
AN
&
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Broadcast

21 Broadcast

Broadcast denotes the RBS resources used for transmission of
Synchronisation Information and System Information.

The RBS supports:
. Broadcast of Synchronisation Information on SCH and FCCH

. Broadcast of System Information 1, 2, 2bis, 2ter, 2quater, 3, 4 and
13 on BCCH

. Broadcast of System Information 2qyater, 7, 8, 13, 16 and 17 on
BCCH Extended

. Broadcast of System Information
(SACCH Filling)

Short message service cell broadcd3st\s covere
Short Message Setrvice.

21.1 References @
GSM:04.06

GSM:04.18

GSM:05.02 O \

bis,\5ter and 6 on SACCH

ithin the context of

GSM:05.03
GSM:05.10
GSM:08.58
Whenever a refetence ade to a function described in another chapter,
please refgg to t le of contents to find the appropriate chapter.
21.2 Conce \
BCCH E Paging, Immediate Assign and System
Information 2quater, 7, 8, 13, 16 and 17
may share the same TDMA frame
mapping, see GSM:05.02.

21.3

21.3.1 adcast of Synchronisation Information
Synshronisation bursts are transmitted on SCH and Frequency
Corréction bursts are transmitted on FCCH.
The bursts are transmitted regularly, allowing attaching mobiles to
synchronise to the TDMA structure and with the timing of the cell.
Supported logical channels GSM:05.02:
FCCH Frequency Correction Channel
SCH Synchronisation Channel
Supported channel combinations GSM:05.02:
. (iv) FCCH + SCH + BCCH + CCCH
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Broadcast

«  (v) FCCH + SCH + BCCH + CCCH + SDCCH/4 (0..3) +
SACCHI/C4 (0..3)

Transmission on FCCH is in accordance with GSM:05.02.

Transmission on SCH means transmission of Base Station Identity Code
(BSIC) and Reduced Frame Number (RFN) in accordance with
GSM:05.02, GSM:05.03 and GSM:04.18.

The BSIC value is a configuration parameter received from the BSC.

21.3.2 Reception of BCCH_INFORMATION from BSC

By means of the BROADCAST INFORMATI MODIFY procedure
GSM:08.58, the BSC defines new System Inforation messages 1, 2,
2bis, 2ter, 2quater, 3, 4, 7, 8, 13, 16 an tored and regularly
broadcast by the RBS on the BCCH and BCCH Extended channel.

The RBS supports:

. Interpretation and check of t FORMATION message
from the BSC

. Storage and update of S m atonl-4and7-8, 13, 16
and 17

System Information is inclu in the BCCH_INFORMATION
message received fromthe BST-New System Information received is
used in BCCH transmissio en scheduled.

Transmission of a spe ste

by a BCCH_INFORM

Information message can be stopped
10 ssage GSM:08.58 sent from the BSC.

21.3.3 Broadcast of Sy ation on BCCH

ed transmission of System Information on the

The RBS suég sch
BCCH an C ded channel GSM:04.18. Reception of System
Information e C is described in the section above.

|

Supported channels GSM:05.02:

BCCH Broadcast Control Channel
Supported ¢ | combinations GSM:05.02:

. CH + SCH + BCCH + CCCH

) FCCH + SCH + BCCH + CCCH + SDCCH/4 (0..3) +
SACCH/C4 (0..3)

. i) BCCH + CCCH (only hardware supported)

The following tables define the System Information type used
depending on Transaction Capabilities (TC) GSM:05.02.
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TC =0 System Information type 3 is sent, if type 1 is not loaded
from the BSC.
TC =4 System Information type 3 is sent, if:

- only one of the types 2bis, 2ter and 2quater is loaded and
type 13 is not loaded.

- none of the types 2bis, 2ter and 2quater are loaded and type
13 is not loaded.

Table 147 Mapping of BCCH data A

TC 2bis 2ter 2quater | 2bis, 2bis 2ter 2bis

&x quater | 2quater | 2ter
2quater

,
19 (10 (1@ [teche (1 |10 1@

0
1 2 2 2 2 ENEE 2 2
2 |3 3 3 3/( ) 3 3 3
3 |4 4 4 4V ((4) 4 4 4
4 13(3) [13(3) |13(3) ) 2ter, 13| 2quater,| 2quater,| 2ter,
D 13 D 13 D 2quater,
132

5 |2 obis Y 2tex  |2quater [2bis  [2bis  [2ter [ 2bis
6 3 3 3 3 3 3 3 3

4 (a0 ]4 4 4 4 4
Y\f 2ter and 13 2q and 13 are loaded, they are sent every
second tinB.
21 all three ( guater and 13) are loaded, each of them is sent

every thir
Table 148/'I‘h§ Extended System Information schedule

TC ( K j Type
(y 17
N 8

2quater

2
3
50
/) 13
-6
=

16
7

The BCCH Extended blocks only exist if System Information types
2quater, 7, 8, 13, 16 and 17 are loaded.

For BCCH blocks, where no System Information type (1 - 4) is defined,
"fill frames" are transmitted, see GSM:04.06.
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21.3.4

21.3.5

Reception of SACCH_FILLING from BSC

By means of the SACCH FILLING INFORMATION MODIFY
procedure GSM:08.58, the BSC sends System Information 5, 5bis and 6
to be used on all SACCHs handled by a transceiver (TRX).

The RBS supports:

. Interpretation and check of the SACCH_FILLING message from
the BSC

. Storage and update of System Information 5, 5bis and 6 from the
BSC

System Information is included in the SACC
SACCHs in one TRX. New System Inforrpation
SACCH transmissions when scheduled

ILLING used for all
ceived is used in

Transmission of a specific System Infgrmation meggsage can be stopped
by a SACCH_FILLING message GSM:08: ent from the BSC.

Broadcast of System Informati CH

The RBS supports scheduled of System Information on the

SACCH channel GSM:04.18.
Reception of System Inform from the BSC for all channel groups
within a TRX is described,in the tion above. Reception of System
Information for one partic%nel group is describedhapter

Call Control.

Supported logical chaklpels :05.02:

SACCH low Associated Control Channel
Supported cl"@nne inations GSM:05.02:

« () TCHIF %H + SACCH/TF
. (i) TCH 1) ¥ FACCH/H (0, 1) + SACCH/TH (0, 1)
. (v) F + BCCH + CCCH + SDCCH/4 (0..3) +
SA 4 10..3)
. (\i) S 8 (0..7) + SACCHI/CS8 (0..7)
. i H/H (0, 0) + FACCH/H (0, 1) + SACCH/TH (0, 1) +
H , 1) (only hardware supported)
r frames GSM:04.06 (format type B) are used for transmission

tem Information on SACCH.

B changes System Information message type for every
transmission occasion according to the table below.
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Table 149 SACCH System Information schedule

Stored System Information Transmission Order
5 5bis Ster 6
* 5,5...
* 6, 6...
* * 5,5, 6...
* Sbis, 5bis...
* * 5, 5his...
* * 6, 5bis... \\
* * * 5, 5bis/,6.*
* 5ter/\'§ter... — \
: : ses. )
* * /&5t\er...
* N YN
R 5bik, 5Har..
* * * /\ 5§b|s/ Ster...
* * *Z&Q \5® 5ter, 6...
* * O 5, 5bis, 5ter, 6...

For SACCH blocks, wh%
frames" are transmi ee GSM:04.06.
&

=
S

ystem Information is defined, "fill
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22 Common Control Channel Handling

"Common Control Channel Handling" denotes the RBS resources
utilised for traffic on the Common Control channel.

22.1 References
/IGSM:04.08/
/IGSM:08.58/
/IGSM:05.02/
/IGSM:05.03/

Whenever a reference is made to a furcti cribed in another chapter,
please refer to the table of contents o find the@gpropriate chapter.

22.2 Function

22.2.1 Paging
By means of the PAGING dur SM:08.58:5.2/, the RBS pages
mobiles on command from(the The RBS supports:
. Reception, inte@reta nd check of PAGING_COMMANDs
from BSC %‘9
. Queuing of IM d I
. Scheduled tr [ of PAGING_REQUEST messages on PCH
GING_REQUEST messages on PCH

. Retransmisgion

«  EMLPP priori
Channe m%s /GSM:05.02:6.4/ supported:
FSEC\N\E(C
S

. (iv) H+BCCH+CCCH
H+BCCH+CCCH+SDCCH/4(0..3)+SACCH/

° (V
C )
MAND messages from BSC with the following MS

PAGING
ID TY (ld-type) are supported:
International Mobile Subscriber ldentity
I

Temporary Mobile Subscriber Identity

and TMSiIs are queued for scheduled transmission on PCH. One
paging queue is supported for each paging group.

The following messages are used for scheduled transmission of IMSI
and TMSI is made with:

. PAGING_REQUEST_TYPE_1 /GSM:04.08:9.1.22/
. PAGING_REQUEST_TYPE_2 /GSM:04.08:9.1.23/

. PAGING_REQUEST_TYPE_3 /GSM:04.08:9.1.24/

For dequeuing, priority handling, selection of Page mode, transmission
and retransmission, see Section 22.2.4 on page 231.
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22.2.2

22.2.3

Immediate Assign

By means of the IMMEDIATE ASSIGNMENT procedure /
GSM:08.58:5.7./, the network signals acceptance or rejection of a
CHANNEL_REQUEST message from MS.

The RBS supports:

. Reception, interpretation and check of
IMMEDIATE_ASSIGN_COMMAND messages from BSC

. Queuing of IA (Immediate Assign) and IAR (Immediate Assign
Reject)

. Scheduled transmission of IMMEDIATE
messages on AGCH (Access Gran

. Retransmission of IMMEDIATE_.
AGCH

SIGNMENT

messages on

The RBS supports one queue for nessages and one for IAR
messages. The following messages sed for scheduled transmission
of 1A and IAR:

. IMMEDIATE_ASSIGNMENT :04.08:9.1.18/
. IMMEDIATE_ASSiGNM XTENDED /GSM:04.08:9.1.19/

. IMMEDIATE_ASSIG J_REJECT /GSM:04.08:9.1.20/

ing, selection of Page Mode, transmission
22.2.4 on page 231.

IMMEDIATE_ASSIGN_COMMAND
they will be queued together and sent after each

For dequeuing, priorit
and retransmission,

If two 1As are recej
message frorg?the
other.

Immediate@ Sent
By means ATE ASSIGNMENT SENT procedure the RBS

indicates C, if ordered, when an
IMMEDIA S NMENT or
IGNMENT_EXTENDED is sent on air interface.

ports handling of IMMEDIATE_ASSIGNMENT_SENT

as the corresponding IMMEDIATE_ASSIGNMENT or
IMMEDIATE_ASSIGNMENT_EXTENDED message has been sent on
air interface. The following information is included:

. Element "Channel Number" indicating the channel on which the
IMMEDIATE_ASSIGNMENT or
IMMEDIATE_ASSIGNMENT_EXTENDED message was
transmitted on.

. Element "Mobile Identifier" as received in the
IMMEDIATE_ASSIGNMENT_COMMAND from the BSC.
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However, if more than one IA is sent in the same
IMMEDIATE_ASSIGNMENT_EXTENDED message on air interface,
the same number of IMMEDIATE_ASSIGNMENT_SENT messages
should be sent on Abis.

22.2.4 CCCH Dequeuing and Transmission

Downlink CCCH capacity is used for PAGING as well as for access
grant IMMEDIATE ASSIGN).

The RBS supports:
. Dequeuing and scheduling

. Packing of messages
. Selection of Page Mode

. Retransmission of messages

. Dummy paging
7,8, 13, 16 and 17

the section Paging above. Handling of
ion Immediate Assign above.

Supported Logical Channe M:05.02:3.3.3/:
AGCH %ess Grant Channel

. Transmission of system in

Handling of Paging is cove
Immediate Assign is covered in

PCH aging Channel

Dequeuing and Sched
The RBS dgqueue transmits messages from the CCCH queue

system in the wing’order of priority, where a) has the highest
priority:
a) SYSTEM MATION

.n ;

TE_ASSIGNMENT_REJECT
/IGSM:04.08:9.1.20/
MMEDIATE_ASSIGNMENT for Paging Group
e) IMMEDIATE_ASSIGNMENT_REJECT for Paging Group
f) PAGING_REQUEST
If no messages are queued for transmission:

. IMSIs, TMSIs and IAs stored for retransmission (see section
Retransmission of Messages below) are sent at the same priority
level as described above.

. If no messages are stored for retransmission, "Dummy Paging" is
used (see section Dummy Paging below).
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. The CCCH queue system is used for system information 7, 8, 13,
16 and 17 for transmisstion on BCCH extended.

IMMEDIATE_ASSIGNMENT messages:

The queues are handled in a FIFO (First-In-First-Out) manner when the
following messages are composed:

. IMMEDIATE_ASSIGNMENT

. IMMEDIATE_ASSIGNMENT_EXTENDED (first 1A)
. IMMEDIATE_ASSIGNMENT_REJECT (first IAR)
PAGING_REQUEST messages:

The queues are handled in a FIFO man the first IMSI or TMSI
intended for a PAGING REQUEST messag ueued.

Packing of Messages
IMMEDIATE_ASSIGNMENT mess

If possible, two 1As (queued or stored etransmission) will be
packed into one IMMEDIATE NT_EXTENDED message.

If Extended paging is used, ori ing from two different paging
groups may be packe%to ame
E

IMMEDIATE_ASSIGN DED message.
A maximum of four unique | an be packed into one
IMMEDIATE_ASSIGN REJECT message.

If Extended paging i

IMMEDIATE_ASS ENT_REJECT message.
PAGING_RE

LW% ages:
As many | nd Is as possible (for a certain paging group) will
be packed into AGING_REQUEST message (type 1, 2 or 3). If

Extended paging is used (see section Selection of Page Mode below),
IMSIs and 3
packed intx

IMSIsand TMSIs stored for retransmission (in the corresponding
paging are included in the PAGING_REQUEST message if not
: I or TMSIs are found in the actual paging queue.

eZion of Page Mode

B5 selects the appropriate Page mode value /GSM:04.08:-
10.5.2.26./ for each message. The following Page modes are used:

. Normal
. Extended
. Paging reorganization

The allowed use of extended page mode is configured (as a percentage)
on command from the BSC. This is done by means of configuration
parameter DRX_DEV_MAX, see section Administration below.
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Page mode extended makes it possible for the RBS to transmit pagings
(IMSIs or TMSIs) or immediate assigns for a certain paging group
when the next but one paging group is scheduled /GSM:04.08:3.3.2.1/.

The "Page Mode" element (of the PAGING_REQUEST or
IMMEDIATE_ASSIGNMENTs messages), set to extended Paging, is
sent as an indication to the MS to be prepared to handle extended
Paging as described above. The allowed use of extended page mode is
defined (in percentage) by means of configuration parameter
DRX_DEV_MAX, see MAX, see section Administration below.

On receipt of an IMMEDIATE_ASSIGN_COMMAND* with page
mode set to Paging reorganization, RBS s Page Mode "Paging
reorganization” in all of the following air inte(face messages:-
IMMEDIATE ASSIGNMENT-IMMEDI
REJECTED-IMMEDIATE ASSIGNMENT EX
REQUEST 1-3, including dummy ng.

nization" until an IMMEDIATE
isheceived with page mode set
e TRS then swaps page mode
operation, which means that

ED-PAGING

TRS uses Page Mode "Paging r
ASSIGNMENT COMMAND* mess
to normal paging or extended '
from "Paging reorganization” to n

normal paging or extended iRg is used.

If an IMMEDIATE_ASSI COMMAND?* is received with page

mode set to 'Same &3 befo page mode is not changed.

Note: It should be clear that it is the L3 immediate assign
message ied in the
IMMEDI IGN_COMMAND that contains the page
mode

A copy of a t% IMSI, TMSI and IA is stored for retransmission
(IARs are-qo or retransmission).
An IMSI o

depen' he setting of parameter BS_PA_MFRMS (see section
Administration below) as specified below:

The IMSI/TMSI/IA is discarded if it has not been
retransmitted within two schedulings of its paging group

BS_PA_MFRMS > 3

- The IMSI/TMSI/IA is discarded if it has not been
retransmitted within one scheduling of its paging group

No message is retransmitted more than once. An IA is discarded if it
has not been retransmitted within 80 ms. The BSC may turn the
retransmission function on and off by means of configuration parameter
CCCH options/CR, see section Administration below.
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Dummy Paging

Whenever no PAGING_REQUEST or IMMEDIATE_ASSIGNMENT
message is scheduled for transmission in a CCCH block, a Dummy
Paging message is used.

The message used for Dummy Paging is a PAGING_REQUEST type 1
/IGSM:04.08:9.1.22./.

Administration

The following configuration parameters are used to control the
transmission of PAGING_REQUEST messagss and
IMMEDIATE_ASSIGNMENT messages on d link CCCH:

Table 150 Configuration parameters

Parameter Supported
Values

BS_AG_BLKS_RES |0-1

BS_PA_MFRMS 2-9 umber of 51 TDMA frame multiframes betweegn
transmygsions of paging messages to mobiles ¢f
€ same paging group /GSM:05.02:3.3.2.3/ /
o paging group
:05.02:6.5.1/.
CCCH options/CR ON, OFF tomatic retransmission of pagings and
immediate assigns in use (ON), or not in use
<\ (OFF).
CCCH options/IPT3 ON; Paging request type 3 used (OFF) or not used
(ON).
DRX_DEV_MM 0- 0-100 % allowed use of extended page mode per

paging group (for example 50 %, means that Page
mode Extended is used every other time it is
possible to use it).

22.2.5

. Transmission of CHANNEL_REQUIRED messages to BSC

The channel request is coded as AB (access bursts) /GSM:05.02:5.2.7./
and /GSM:05.03:4.6./.

The RBS observes the TDMA frame number and measures the access
delay of the AB arrival.

If the rate of CHANNEL_REQUESTSs is higher than specified in the
section Operational Conditions below, messages may be temporarily
stored before transmission to the BSC. Messages not transmitted within
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50 ms are discarded. Stored messages are transferred in the same order
as they arrive from MS.

Emergency calls have precedence over temporarily stored messages.

Each accepted CHANNEL_REQUEST is reported to BSC as a
CHANNEL_REQUIRED message according to /GSM:08.58:8.5.3/.

22.3 Operational Conditions

22.3.1 Paging

The number of paging groups supported
the channel combination:

. (iv) The use of 16-81 paging greups

the RBS is dependent on

. (v) The use of 4-27 paging gr iS suppérted

The paging queue length varies en¥and 14 depending on the
number of paging queues in use( th is calculated as:

Length = 14 - (PQMax/10) ; wher ax = the highest paging group/

gueue in use.
22.3.2 Immediate Assign o @
Max. number of elemem A gueue = 10 and in the IAR queue =
nd

10, in the IAPGQ = ] IRPGQ = 4.

22.3.3 CCCH Dequeuin
A number of st are

Transmission
ed for message retransmission:
ber of elements = 4

. One @ ck,
. Pa@ne stack/paging queue), number of elements/stack
. I ; pumber of elements = 3

22.3.4 Ch I est by MS

e
Th can receive and perform acceptance checks, corresponding to
RA apacity. The RBS can report accepted channel requests, as
ANNEL_REQUIRED messages, corresponding to 37 % of the

guests on full RACH load.
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23 Physical Channel Handling

"Physical Channel Handling" covers the traffic services provided by the
physical layer in the RBS for the air interface.

23.1 References
/GSM:05.02/
/GSM:05.03/

Whenever a reference is made to a function described in another chapter,
please refer to the table of contents to fingthe appropriate chapter.

23.2 Functions
23.2.1 Supported Burst Types
The following burst types are suppo SM:05.02:5.2/:

. Normal burst

. Frequency correction

. Synchronisationobur
. Dummy burst \
. Access burst

23.2.2 Supported Logi nnels

Broadcast Control Channel

CBCH \\ Cell Broadcast Channel

CCCH Common Control Channel, comprising:
— AGCH Access Grant Channel
— PCH Paging Channel
— RACH Random Access Channel

CH/F Fast Associated Control Channel, full rate

F H/H Fast Associated Control Channel, half rate

FCCH Frequency Correction Channel

SACCH/C4 Slow Associated Control Channel,
dedicated control/4

SACCH/C8 Slow Associated Control Channel,
dedicated control/8

SACCH/TF Slow Associated Control Channel, full rate
traffic
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SACCH/TH Slow Associated Control Channel, half
rate traffic

SCH Synchronization Channel

SDCCH/4 Stand-Alone Dedicated Control Channel/4

SDCCH/8 Stand-Alone Dedicated Control Channel/8

TCH/F Traffic Channel, full rate

TCH/H Traffic Channel, {alf rate

TCH/FD Traffic Chan e, uni-directional,
multislot configura

SACCH/M Slow AssocC Controt Channel, full rate
traffic, islot figuration.

SACCH/MD SACC efined as the downlink
part of SA M

PBCCH Packet dcast Control Channel

PCCCH @ % ommon Control Channel

PACCH Packet Associated Control Channel

PTCCH/D Packet Timing Advance Control Channel,

wnlink
prccHu  © Packet Timing Advance Control Channel,

\ uplink
PRACH \ Packet Random Access Channel

PDTCH Packet Data Traffic Channel
23.2.3 Suppexted Channel Combinations
Qll channel combinations are supported /GSM:05.02:6.4/:
7 t)Switched
i) TCH/F + FACCH/F + SACCHITF
. #)/TCH/H(0,1) + FACCH/H(0,1) + SACCH/TH(0,1)
. (iv) FCCH + SCH + BCCH norm. + BCCH ext. + CCCH
(%!
- a) FCCH + SCH + BCCH norm. + BCCH ext. + CCCH
+ SDCCH/4[0..3] + SACCH/C4[0..3]
- b) FCCH + SCH + BCCH + CCCH + SDCCH/4[0,1,3] +
SACCH/C4[0,1,3] + CBCH
. (vii)
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- a) SDCCH/8[0..7] + SACCH/CS[0..7]
- b) SDCCH/8[0,1,3..7] + SACCH/C8[0,1,3..7] + CBCH

«  (viil) TCH/F + FACCH/F + SACCH/M
«  (ix) TCH/F + SACCH/M
- (x) TCH/FD + SACCH/MD

Note: CCCH = PCH + RACH + AGCH.

Note: Channel Combinations (v) and
when SMS Cell Broadcast is co
Combination (vii), CBCH is

ii) type b, are valid only
tigured. In case of Channel
ed for TN (Timeslot

Number)=0..3.

Note: Channel Combinations (i (v) musst be configured for
TN=0.

Note: Channel CombinatioRg ( an only be configured for
TN=2, 4, 6.

Packet Switched

. (xi) PBCCH + RCC DTCH + PACCH + PTCCH

G
. (xii) PCCCH + P[f% CCH + PTCCH
. (xiii) PDTCH + CH *PTCCH
Each channel co
physical channel

23.2.4 Channel é%
Channe ing nlink) is performed according to:

/IGSM:05,

Traffic Channels

Control Channels

Packet Switched Channels

annel Decoding (uplink) is performed according to:
M:05.03:3/ Traffic Channels

/GSM:05.03:4/ Control Channels
/GSM:05.03:5/ Packet Switched Channels
23.2.6 Interleaving
Interleaving (downlink) is performed according to:
/GSM:05.03:3/ Traffic Channels
/GSM:05.03:4/ Control Channels
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/GSM:05.03:5/ Packet Switched Channels
23.2.7 De-interleaving
De-interleaving (uplink) is performed according to:
/GSM:05.03:3/ Traffic Channels
/GSM:05.03:4/ Control Channels
/GSM:05.03:5/ Packet Switched Channels
23.2.8 Burst Assembly
Burst Assembly is performed according
/GSM:05.02:5.2.3/ Normal buksts
/GSM:05.02:5.2.4/
/GSM:05.02:5.2.5/
/GSM:05.02:5.2.6/
/GSM:05.02:5.2.7/ ss bursts
G
23.2.9 Multiplexing \
Multiplexing of bursts | A frames is performed according to:
/GSM:05.02/ Table 1/
/GSM:05.02/O able 2/
JGSM:05.0 \ Table 3/
/GSM:05.02/ Table 4/
/GSM:OS. Table 5/
.02 Table 6/
Table 7/
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24 Speech and Data Services

This chapter covers speech and data services, as well as the handling of
the link between the RBS and the RTC (Remote TransCoder) when
neither speech nor data is present.

24.1 References

/GSM:03.05/ GSM 03.05 Phase 2 Ver 4.0.0
/GSM:08.20/ GSM 08.20 Phase 2 Ver 4.1.0
/IGSM:08.54/

/IGSM:08.58/

/IGSM:08.60/

/GSM:08.61/ GS ase 2 Ver 4.1.0
/GSM:11.20/ GS Phase 1 Ver 3.11.0

Whenever a reference is function described in another chapter,
please refer to the table onte o find the appropriate chapter.
Q

24.2 Concepts

Air Timeslot Resour Ne functional entity responsible for all
ir interface functions for one Air
timeslot. The Air timeslot resource can be
seen as 1/8 of a TRX.
Terrestrial@r& el

Physical channel used for communication
with remote transcoder/rate adapter.

RT When the transcoders/rate adapters are
positioned remote from the RBS, they are
called RTCs. In this document, the RTC
is a part of BSC but is controlled by the
RBS.

@ U Frame To control the RTC from the RBS, control
information is added to the coded speech

information (or data information). This
results in a data block called a TRAU
(Transcoder Rate Adapter Unit) frame
which is transferred between the RBS and
RTC as described in /GSM:08.60/. The
size of the TRAU frame for full rate
speech/data/idle speech is 320 bits.
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24.3 Functions
24.3.1 Idle Transmission over A-bis
Idle transmission over A-bis is initiated:
. When the Managed Object (MO) corresponding to an air timeslot
resource receives a start order via A-bis Operation and
Maintenance Link (OML)
. When a TCH ceases to exist because of a disable order to the MO
corresponding to an air timeslot resourge, via A-bis OML
Idle transmission over A-bis is active for the fQlowing channels and
conditions:
. Common Resource channels, idl always active
. SDCCH channels, idle transmiss tive
. TCH channels, idle transmis hen there is no channel.
A 16 kbit/s idle pattern, as specifie 5M:08.54/, is continuously
sent to the RTC on the terrestrial traf annel allocated to the air
timeslot resource.
Idle transmission over A-bis rminated when a traffic channel is
enabled on the air time@lor&
24.3.2 Terrestrial Link Supeypvisign
The function Terrestriak Link ervision (TLS) supervises a terrestrial
link (16 kbps) for a annel and decides when a connection is
considered lost.
The TLS funéﬁox On or Off for an idle or active subchannel.
TLS on idle s nnel’is set On:
. ouree in IDLE state:
transmitted.
restrial Tink supervision is active.
esource in IDLE state (this case only exists when the
bps resource is in ACTIVE state):
dle pattern is transmitted.
errestrial link supervision is not active.
TLS on idle subchannel is set Off:
For all these cases terrestrial link supervision is not active.
. 16 kbps resource in IDLE state:
Idle pattern is transmitted.
. 8 kbps resource in IDLE state (this case only exists when the
other 8 kbps resource is in ACTIVE state)
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Idle pattern is transmitted.

When both 8 kbps subchannels of a common TS resource go into
idle state they are transformed into one 16 kbps idle resource.

Idle pattern is generated as specified in /GSM:08.54/.

TLS on active subchannel is set On:

. TCH in ACTIVE state including all sub-states and the channel
mode is not "signalling".

Terrestrial link used for traffic.
Terrestrial link supervision is acti

. TCH in ACTIVE state including/all sub-states and the channel
mode is "signalling”.

Idle pattern is transmitted.

Terrestrial link supervisio Ive.

TLS on active subchannel i
For all these cases terre
. TCH in ACTIVI:Q

link supervision is not active.

. TCH in AC te including all sub-states and the channel
mode is "si

A or the BTS (loop). The BTS accepts either one of the
ization patterns.

disturbances on the link result in a long duration of synchronization
d/or frame type errors which exceeds the TLS Filtering Time ( a
figured value) then an error condition is considered present.

el an error condition is present and supervision is On this is
reported to BSC via a FAULT_REPORT message.

If the channel is in ACTIVE state and TLS on active subchannel is On
then a CONNECTION_FAILURE_INDICATION message is sent to
the BSC.

24.3.3 Full Rate Speech

Full Rate Speech is either initiated by the Channel Activation function
or the Mode Modify function.
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In order to activate coding/decoding of speech in the RTC, the RBS
issues TRAU frames of type Speech/Enhanced speech.

In order to deactivate speech coding/decoding in the RTC, the RBS
issues TRAU frames of type Idle Speech.

During the exchange of TRAU frames between RBS and RTC carrying
Full Rate Speech (or Full Rate Idle Speech), the RBS regularly
calculates an appropriate time alignment value for controlling the
downlink frame timing. This value is included in the transmitted TRAU
frames.

The TRAU frames exchanged between BTS"and RTC during an active
call are of three types:

. Speech
. Enhanced Speech

. Idle Speech (used by DTX function
version 1 only)

speech algorithm

. Speech containing coded silenq grmation

yéech algorithm version 1 and
frame type Enhanced Speech use M speech algorithm version 2 as
coding/decoding of full rate

For TRAU frames of tyge echy\improvements of the subjective
speech quality is described . Subjective Speech Quality
Improvements.

function, or the Mo function when Data or Signalling
services are requ
Q

Subjective Speec ity Improvements
The RBS supp ubjective speech quality improvements that go
beyond w d in the GSM recommendations. The objective is

to avoid t noise effects that would result from e.g. normal
decoding t speech frames.

Full rate speech is e} termiriated by the RF Channel Release

To improve the subjective speech quality uplink in cases of bad frames
he RBS takes local measures such as "substitution" and
g" 0 mes and computes an improved BFI (Bad Frame

ection of disturbances in the frame quality. The filtering is
removed when the disturbances have disappeared.

24.3.4 Half Rate Speech
Half Rate Speech is either initiated by the Channel Activation function
or the Mode Modify function.
In order to activate coding/decoding of speech in the RTC, the RBS
issues TRAU frames of type Speech.
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In order to deactivate speech coding/decoding in the RTC, the RBS
issues TRAU frames of type Idle Pattern according to /GSM:08.61/.

During the exchange of TRAU frames between RBS and RTC carrying
half rate speech, the RBS regularly calculates an appropriate time
alignment value for controlling the downlink frame timing. This value

is included in the transmitted TRAU frames.

The TRAU frames exchanged between RBS and RTC during an active
call are of the following types:

. Speech

. Speech containing coded silence in
DTX).

Half Rate Speech is either terminate Channel Release
function, or the Mode Modify function(when Data& or Signalling
services are requested.

24.3.5 Full Rate Data

Full rate data is either initiated by hannel Activation function or
the Mode Modify function.

In order to activate and cpntrol ratevadaptation of data in the RTC, the
RBS issues TRAU frgmes e Data and channel type Full Rate.

In order to deactivate ra aptation of data in the RTC, the RBS
pedie Speech and channel type Full Rate,

The rate adaptat
as described in

The TRAUJrames ex anged between RBS and RTC during an active
;\tmhwl

call can be o lowing types:
. Data

If ta block is received, it is replaced by an idle data block.

|\RateData is either terminated by the RF Channel Release function,
¢ e Mode Modify function when Speech or Signalling services are
gguested.

24.3.6 Hal

Full Rate Data is either initiated by the Channel Activation function or
the Mode Modify function.

In order to activate and control rate adaptation of data in the RTC, the
RBS issues TRAU frames opf type Data.

In order to deactivate rate adaptation of data in the RTC, the RBS
issues TRAU frames of type Idle Speech according to /GSM:08.61/.

Rate Data

The rate adaptation is split up between RTC and RBS and is performed
as described in /GSM:08.20/ and /GSM:08.61/.
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The TRAU frames exchanged between RBS and RTC during an active
call can be of the following types:

. Data

. Data, containing Idle Data

The arrival of data blocks from the air interface is supervised by the
RBS.

If no data block is received, it is replaced by an idle data block.

Half Rate Data is either terminated by the RF Channel Release
function, or the Mode Modify function when Speech or Signalling
services are requested.

24.4 Operational Conditions

24.4.1 Full Rate Speech

The round-trip delay for a full rate/gpe
BTS, is less than 68 ms.

The values are including additi
as described in /GSM 11.20:

24.4.2 Full Rate Data <

Transparent data servic med:

. 14.4 kbits/s

jlannel, introduced by the

ay due to the measuring method
7-2bl.

. 9.6 kbits/s
. 4.8 kbitg&s
. 2.4 kbits/s

Non-tpafisparent data services supported:
4, its/s

/6 Kbits/s
ound-trip delay for a full rate data channel, introduced by the RBS

. Less than 89 ms for TCH/F2.4 (this includes TCH/F1.2, TCH/
F1.2/75 and TCH/F0.6 as well)

. Less than 160 ms for TCH/F4.8, TCH/F9.6

. Less than 175 ms for TCH/F9.6NT

The values are including additional delay due to the measuring method
as described in /GSM 11.20:7.2.6, table 7-2b/.
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24.4.3

24.4.4

Half Rate Speech

The round-trip delay for a half rate speech channel, introduced by the
BTS, is less than 63 ms.

The values are including additional delay due to the measuring method
as described in /GSM 11.20:7.2.6, table 7-2b/.

Half Rate Data
Transparent data services supported:

. 4.8 kbits/s

. 2.4 kbits/s

. 1.2 kbits/s

. 1200/75 bits/s &

. 600 bits/s

Non-transparent data services @

. 4.8 kbits/s

The round-trip delay for a ata channel, introduced by the BTS
is:

. Less than 284% 4.8 and TCH/H2.4(this includes

TCH/H1.2, TCH/Hl and TCH/HO0.6 as well)

. Less than 31

The values are i
as described in

additional delay due to the measuring method
0:7.2.6, table 7-2b/.
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25 Packet Data Services

This chapter covers packet data services, including handling of the link,
GSL, between RBS and PCU, as well as Terrestrial Link Supervision
(TLS) and Link Quality Supervision.

25.1 References

/GSM:05.02/CCITT G.821/ CCITT Blue book, rec G.821 Vol Ill -
Fascicle 111.5 "Digital Networks, digital
sections and digital line systems"

25.2 Functions

25.2.1 Terrestrial Link Supervision for

This function is used when the PDC tivated, primarily to supervise
io maintained downlink, and
that the received frame type is d_/The function decides when the
connection is considered lost. ;

a flag indicating supervision aceording to the cases below.

Terrestrial link used feor PD
Terrestrial link supervisio is.active.
TLS on active subc is seét off:
Terrestrial link us
No supervision.

If, for an aClivate nel, disturbances on the link between RBS and

PCU result in nnection lost decision, a CONNECTION FAILURE
message-with_ca alue remote PCU failure is also sent to the BSC.
This is done when the "TLS active" flag is indicating supervision

on.
25.2.2 PCU:R Quality Supervison
Theiink Quality Supervision function evaluates and reports the

erre Channel link quality for a specified period of time.

asurements are made on the frames received from PCU, and are
ated to the 16 kbit/s link.

a subset of the bits are known in advance, for example,
syncHronization bits. Bit error measurements are only taken on these
bits to form an equivalent set of measuring counters.

Results of measurements are added to the ACTIVE measuring counters.

25.2.3 Packet Data

Upon reception of a CHANNEL ACTIVATION message from the
BSC, the startup of the GSL is initiated.
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The RBS initiates the setup and synchronization of the GSL, by issuing
PCU frames of type "synchronization". Upon reception of PCU frames
of type "synchronization" by RBS, the GSL is established.

Upon reception of an RF CHANNEL RELEASE from the BSC, Idle
pattern is started to be transmitted to the PCU. The GSL is stopped and
the RBS-PCU connection is released.

Upon reception of a PCU frame of type "synchronization", RBS
associates the downlink FN counter with the Air FN, and returns these
values in the next PCU frame of type "synchronization" to the PCU.

RBS supervises the frame synchronization gfkthe GSL by checking the

PCU frames of type "traffic".

terface and the
djusts, the
rface and the PCU

To minimize the downlink delay betwee
PCU, RBS continuously monitors, and (fy;necess
alignment between the Radio Blocks on Air |

Frames received on GSL.
g-as the GSL is active.
To minimize the uplink delay betwee @

The procedure runs autonomously’ as

Air interface and the PCU,
RBS measures the difference intime‘hetween reception from Air
interface and transmission to d performs necessary adjustments.

The procedure runs aug)no as long as the GSL is active.

Xy

&
AN
&
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26

26.1

26.2

Call Control

The Call Control function defines the RBS functions related to call
establishment and call control on the air interface.

References
IGSM 04.04/
IGSM 04.06/
/GSM 04.08/
/IGSM 05.02/
/GSM 05.05/
/IGSM 05.10/
/IGSM 08.58/

Whenever a reference is made
please refer to the table of con

Channel Activation

Purpose o

To prepare a dedicate nelfor use and start up reception and
transmission on assgciate nnels. /GSM 08.58:4.1/

ations /GSM 05.02:6.4/

. () TCHF+F JF + SACCH/TF
. (iTCHHDA Y FACCH/H(0,1) + SACCH/TH(0,1)
CH + BCCH + CCCH+ SDCCH/4[0..3] + SACCHI

/8[0..7] + SACCH/CS8[0..7]

(x) TCH/FD + SACCH/MD

ket Switched
A 52—multiframe is supported for PDCH.

The following channel combinations /GSM:05.02/ can be transmitted on
PDCH (the physical channel):

.+ (xi) PBCCH + PCCCH + PDTCH + PACCH + PTCCH
. (xii) PCCCH + PDTCH + PACCH + PTCCH
. (xii) PDTCH + PACCH + PTCCH
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Note: All logical channels (except PTCCH) are transparent for the
BTS.

Supported channel numbers /GSM 08.58:9.3.1/

. Bm + ACCHs (Associated Control Channels)
. Lm + ACCHs

. SDCCH/8 + ACCH

. SDCCH/4 + ACCH (TN=0)

- PDCH ;E
Supported activation types /GSM 08.58:
. Immediate Assign
. Normal Assign &

. Asynchronous Handover

. Multislot configuration

. Packet Channel

. Initial activation
&

Supported channel modes 08.58:9.3.6/

TCH/F ignalling
TCH/H Signalling
TCH/FS o Full rate speech, GSM speech alg. Ver 1

TCH/FS \\ Full rate speech, GSM speech alg. Ver 2

TCH/HS Half rate speech

SDCCH Signalling

For the pon-transparent service

T ;N Full rate data 14.4 kbit/s non-transparent
.6 Full rate data 9.6 kbit/s non-transparent

T .8 Half rate data 4.8 kbit/s non-transparent

For the transparent service

TCH/F14.4 Full rate data 14.4 kbit/s transparent
TCH/F9.6 Full rate data 9.6 kbit/s transparent
TCH/F4.8 Full rate data 4.8 kbit/s transparent
TCH/IF2.4 Full rate data 2.4 kbit/s transparent
TCH/IF2.4 Full rate data 1.2 kbit/s transparent
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TCH/F2.4 Full rate data 600 bit/s transparent

TCH/F2.4 Full rate data 1200/75 bit/s (1200 network
>MS, 75 MS >network) transparent

TCH/F Signalling, Bi-directional (not allowed on
channel combination ix)

TCH/FS Full rate speech, GSM speech alg. Ver 1,
Bi-directional

TCH/FS Full rate s M speech alg. Ver 2,

TCH/F14.4 4.4 Kkbit/s non-transparent,
Bi-dire
TCH/F9.6 9.6 kbit/s non-transparent,
TCH/H4.8 data 4.8 kbit/s non-transparent,
o itectional
TCH/F9.6 %iu«d@ rate data 9.6 kbit/s transparent,
Bi-directional
TCH/F4.8 ull rate data 4.8 kbit/s transparent,
Bi-directional
TCH/F2.4O Full rate data 2.4 kbit/s transparent,
Bi-directional
TCH/F2.4 Full rate data 1.2 kbit/s transparent,
Bi-directional
TCH/F24 Full rate data 600 bit/s transparent,
Bi-directional
[F2; Full rate data 1200/75 bit/s transparent,
Bi-directional
TCH/FS Full rate speech, GSM speech alg. Ver 1,

Uni-directional

TCH/FS Full rate speech, GSM speech alg. Ver 2,
Uni-directional

TCH/F14.4 Full rate data 14.4 kbit/s non-transparent,
Uni-directional

TCH/F9.6 Full rate data 9.6 kbit/s non-transparent,
Uni-directional
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TCH/H4.8 Half rate data 4.8 kbit/s non-transparent,
Uni-directional

TCH/F9.6 Full rate data 9.6 kbit/s transparent,
Uni-directional

TCH/F4.8 Full rate data 4.8 kbit/s transparent,
Uni-directional

TCH/IF2.4 Full rate data 2.4 kbit/s transparent,
Uni-directional

TCH/F2.4 Full rate data 1.2
Uni-directiona

it/s transparent,

TCH/IF2.4 Full rate data 600 bit/s\tfansparent,
Uni-directi
TCH/F2.4 Full ra L200/75 bit/s transparent,

TCH/H4.8 rate data 4.8 kbit/s non-transparent
TCH/H4.8 v % data 4.8 kbit/s transparent
TCH/H2.4 alf rate data 2.4 kbit/s transparent
TCH/H2.4 Half rate data 1.2 kbit/s transparent
TCH/H2.4 o Half rate data 600 bit/s transparent

TCH/H2.4

\ Half rate data 1200/75 bit/s (1200 network
>MS, 75 MS >networ) transparent

Note: @I : on-transparent is only hardware supported.
Classificatioty (see jsection Concepts) of elements, common for all
activation types
Chan entification Ignored
er Optional

ower Required
BS Power Parameters Rejected
MS Power Parameters Rejected
Physical Context Rejected

Immediate Assign /GSM 08.58:4.1/
The optional elements for Immediate Assign are:

Encryption Information Rejected
Handover Reference Rejected
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Timing Advance Required

Normal Assignment /GSM 08.58:4.1/
The optional elements for Normal Assignment are:

Encryption Information Optional
Handover Reference Rejected
Timing Advance Required
SACCH Information Optional

If the parameter SACCH Information is pre
used for this channel group instead o i

t, the contents will be
ation received in the
ure described in

The optional elements for Asyn(cl us-Handover are:

Encryption Information Optio

Handover Reference Re d

Timing Advance < ted

SACCH Information %ional

If the parameter SACC rmation is present, the contents will be
used for this cha oupinstead of the information received by the

SACCH FILLIN ATION MODIFY procedure described in
Broadcast.

Multislot con% econdary channels) /GSM 08.58:4.1/

The activ for the’ multislot configuration procedure is in accordance

ation Optional

Optional

e function is initiated when a CHANNEL_ACTIVATION /
W/08.58:4.1/ message is received from BSC.

Packet Channel
The following actions are taken by the RBS:

. Start scheduling the PDCH multiframe on Air interface. No
power is transmitted (except for PTCCH downlink) and no
LAPDm links are inititated.

. Initiate establishment of GSL.
. Send CHANNEL_ACTIVATION_ACKNOWLEDGE to BSC.
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. Set Dedicated Resource Channel state = Activate.

Description

In order to activate a channel between MS and RBS, the RBS receives
an idle traffic channel from BSC in a Channel_Activation message.
This message contains the reason for the activation (immediate
assignment, normal assignment, asynchronous handover, multislot
configuration), the identification of the channel to be used (channel no.)
and a complete description of the channel (full/half rate, speech/data,
coding/rate adaption, hopping sequence, engryption key, and so forth).

If the activation of the channel is successful,
Channel_Activation_Acknowledgement. Qthe
some reason cannot activate, the answ
Channel_Activation_Negative_Acknowlefdgement.

RBS answer is
e, if the channel for

MS RBS BSC

I

I

I

I « FHANACTIV

I

: C%NK\AQFIV ACK

| >

I OR

| /KQQHAN ACTIV NCK

1

< P003011A
Figure 121 C@ | activation message
26.3
Purpose
To ens
align
Ppfecondition™and initiation
ee/CZhannel Activation above.
Description
This function ensures that the burst received in the RBS from an active
MS at different distances from the RBS, is in time alignment. To
ensure this, the RBS must inform the MS at which instant the MS shall
start sending its bursts. /GSM 05.10:5/
Example
An MS is very close to an RBS. It is allocated on TS3 and only using
this time slot for the call. During the call, the MS moves away from the
RBS causing the information sent from the RBS to arrive at the MS
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later and later. The answer from the MS also arrives later and later at
the RBS. This function prevents the delay becoming so long as to cause
TS3 to overlap onto TS4, thus disturbing another call.

The function is terminated when the dedicated Resource Channels enter
state IDLE.

There are three different kinds of Adaptive Frame Alignment:

1. Access Delay Measurement

From the start of normal burst reception on a dedicated channel, the
RBS measures the Access Delay on all received bursts. These values
are used at the calculation of a new ordered\TA value to the MS, see

Dynamic Time Alignment.
ission~an initial ordered TA value
the L1 header of the SACCH

Three inputs are usg& to ate the new/next TA order value included
in the L1 header of tHe/dawnli ACCH block /GSM 04.04:7.1/:
me ments on all normal bursts that are

. The access dels
received since/the Jast calculation (one SACCH reporting period)

2. Initial Time Alignment

At start of downlink SACCH tra
(received at channel activation)
block.

3. Dynamic Time Alignmen

. The actual v
/GSM 04.0447.2/

MS) TA value which is received in L1 header
e uplink SACCH block

. The é?e ous/unitprdered TA value to MS
The ord %&e must not be changed more than 1 step from the
TA /IGSM :5/ previously ordered.

26.4 Asynl@ otis Handover Detection

Purpdse
al

(=):

ccess bursts (in a handover situation).

onditions and Initiation

Channel Activation above.

Description

When the RBS is taking over the communication, in a handover
situation, it has no information of the distance to the MS and
consequently no Timing Advance information. The MS transmits access
bursts. These burst are kept very short (only 8 bits of information) in
order to prevent disturbing another call. This function measures the
delay of handover access burst received by the RBS and sets the
Timing Advance. The information is included in the
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Physical_Information message to MS and the Handover_Detection
message to BSC. /GSM 08.58:4.3/

MS RBS BSC

HANDO ACCESS

I

I

I —>

| HANDO DET
I

I

PHY INFO ”

N P003012A

There are some criterias that have to b illed if the Handover Access
messages shall be accepted.

Figure 122  Physical information message

Acceptance of a Handover_Acce € is based on:

. Handover Reference (received dover message), which shall
match the value receive related Channel Activation from
BSC

. Measured AccessD Y, must not exceed&3! (not
accepted)

To accept the MS ha access, RBS shall receive:

ceptable Handover_Access messages (ABS)

for channel combinatieq (i)
. Two oupef fou ptable Handover access messages (ABs) for
channel c inatior/(v) and (vii)

The TA dif eb en acceptable Access Bursts must be less than
or equal to 4 bi iQds.

On accept ofthe MS handover access, the RBS takes the following

actions:
. ns atHogical channels for transceiving on the air (start
al Burst reception) and starts active channel measurements
n dicated resource.

ends Handover detection to BSC /GSM 08.58:8.4.7/ including
he measured access delay value.

. ds a Physical information message to the MS /
GSM 04.08:3.4.4.2.2/. The Physical information shall be repeated.

If no correct frame is received from the MS, transmission of Physical
information shall be repeated.
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Example:

OLD BSC

& P0O03013A
0 ?a' A

d_fime slot to change to. This

Figure 123  Transmission of physical j

1. BSC sends a message to the
information about the frequ
information is sent over F

2. The MS tunes to the equency, and transmits handover access
bursts in the correct slo access bursts are small enough to be
sent without any Timin%ce information and do not disturb any
other call.

3. (This function) R&S d s the handover access bursts and measures
the delay. The d fves information about the Timing Advance

which is includeghy ysical Information to the MS and the
Handover@etect essage to BSC.

26.5

Pre ition and Initiation

Chanviel Activation above.

¢ function is initiated when the RBS receives a Channel_Release
essage from BSC.

Description

All traffic and signalling on a group of dedicated logical channels are
stopped, and all associated resources are released. After having released
the channel, or if the channel is already released, the RBS sends an
RF_Channel_Acknowledge message to BSC /GSM 08.58:4.7/.
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RBS BSC

RF CHAN REL

RF CHAN REL ACK

P003014A

Figure 124  RF channel release

26.6 Deactivate SACCH

Purpose

To stop transmission on SACCH @m fessed channel group.

Precondition and Initiation
See Channel Activation ab

The function is initiatedqw% S receives a Channel_Release

message from BSC.

Description
The RBS immedia S [l transmission on SACCH of the
addressed cPBnne . IGSM 08.58:4.6/

MS RBS BSC
I

| CHAN REL

I )T T T T T T T T T

_ DEACT SACCH
@ I
1
P003015A

Figur Deactivate SACCH
26.7 Link Establish Indication
Purpose

To establish a link layer connection between MS and network.
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Precondition and Initiation

Channel combination supported is defined in section Channel Activation
above /GSM 04.06:5.4.4/.

The Link Establish Indication function is applicable for:

. SAPI-0 on SDCCH and FACCH

. SAPI-3 on SDCCH and FACCH/T

There are two cases of establishment as described in /GSM 04.06:5.4.1/:
. Normal establishment

. Contention resolution establishment

The function is initiated when the RB i an SABM from MS.

Description

The following procedure is use
layer on the air interface has be
MS. After reception of a first S
INDication) is sent to the B
been established in multifr

It is the MS that takes ini of the establishment. This is done when
the mobile, for example;wan send a measurement report to the
network. %

MS RBS BSC
I
|
RO
st SA
—_ S —— — — — >
ESTIND

| U
P>t i
ﬁ/\ P003016A

Figur 126\%35tablish indication

Th mal Establishment is utilized for SAPI-0 links (in conjunction
with, a al assign or handover) as well as for SAPI-3 links (at SMS
-to-point).

Contention Resolution Establishment is utilized for SAPI-0 links
in conjunction with an immediate assign).

An attempt to establish an SAPI-3 link is rejected (Disconnect Mode
response to MS if the SAPI-0 link is not established).

Messages queued for transmission are lost if the link is re-established.

. Collision cases are treated as specified in Technical Specification /
GSM 04.06/

. Fault handling related to the link establish procedure is in
accordance with /GSM 04.06:5.4.4/
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. The link establishment procedure is in accordance with /
GSM 08.58.3.1/ and /GSM 04.06:5.4.1/

26.8 Link Release Indication
Purpose
To release a link layer connection between MS and the network.
Precondition and Initiation
Channel combination supported is defined i ction Channel Activation
above.
The Link Release Indication function is app r:
. SAPI-0 on SDCCH and FACCH
. SAPI-3 on SDCCH, SACCH/ H/M
The function is initiated when the RBS es a DISC frame from MS.
Description
The following procedure is by RBS to indicate to BSC that a link
layer on the air interface has eleased by an initiative from the MS
(disconnect). The MS se DISE frame on a link layer connection in
multiframe mode. Multiframe means that an answer UA
(unnumbered acknowl t) is required. The RBS then sends a
RELease INDication BSC to confirm the release of the link
layer. It is the mobi kes initiative for the release. This is used
when the signallin MS and network is done and the link is no
longer neede)
MS BTS BSC
REL IND -
. The link release procedure is in accordance with /GSM 08.58:3.3/,
/GSM 08.58:8.3.9/ and for RELease INDication with /
GSM 08.58:8.3.9/.
. Collision cases are treated as specified in Technical Specification
GSM 04.06.
. Fault handling related to the link release procedure is in
accordance with /GSM 04.06:5.4.4/.
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26.9 Link Establishment Request

Purpose
To establish a signal link between MS and network.

Precondition and Initiation

Channel combinations supported are defined in section Channel
Activation above.

This function is applicable for:
. SAPI-3 links on SDCCH, SACCH/T arg SACCH/M

The function is initiated when the RB i an ESTablish REQuest

from BSC. &

Description

The following procedure is use 0 request the establishment of
a link layer connection in multifr de on the air interface /

GSM 08.58:3.2/.

The procedure starts when the receives an ESTablish REQuest

message from BSC. RB establishes the link by sending an SABM
the

frame. Upon recepti owledgment (UA-frame) from MS,
RBS sends an ESTablis Firm message to BSC. It is the network

(BSC) that takes initiative fortiie establishment. Measurement reports
are one type of mesgag jch can be sent on the signal link.
.
N B EST REQ
M
I
UA

———————— > EST CONF

(7 P003018A

e Link establishment request

ages queued for transmissions are lost if the link is re-established.
en the link is established, an ESTablish CONFirm /GSM 08.58:3.5/
be sent to the BSC.

. The Link Establishment procedure is in accordance with /
GSM 08.58:3.2/ and /GSM 04.06:4.1/.

. Fault Handling related to the link establishment procedure is in
accordance with /GSM 04.06:5.4.1/.

26.10 Link Release Request

Purpose
To release a signal link between MS and network.

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 263 (485)
2001-11-28 — All Rights Reserved —



Call Control

Precondition and Initiation

Channel combinations supported are defined in section Channel
Activation above.

This function is applicable for:
. SAPI-3 links on SDCCH, SACCH/T and SACCH/M

The function is initiated when a RELease REQuest is sent from BSC to
RBS.

Description
The following procedure is used by BSC to request the release of a link
layer connection on the air interface in mode /

GSM 04.06:5.4.4/.

The procedure starts when the RBS re
message from BSC. RBS then sends

ease REQuest

It is the network (BSC) that takes ini g for the release. This is used
when the signalling between network is done and the link is no
longer needed.

BSC

REL REQ

_G — = REL CONF

i request

Messages ue for transmissions are lost if the link is re-established.
When gstablished, an ESTablish CONFirm /GSM 08.58:3.5/
is to ent to the BSC.

’ he Release procedure is in accordance with /
SM 08.58:3.4/ and /GSM 04.06:5.4.4/.

ault Handling related to the link establishment procedure is in
ordance with /GSM 04.06:5.4.4/.

. The RBS supports Normal Release as well as Local Release /
GSM 04.06:5.4.4.4/.

P003019A

Figure 129

26.11 Transparent Message Transmission
Purpose
To send transparent layer 3 information between MS and the network.
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Precondition and Initiation

Channel combinations supported are defined in section Channel
Activation above.

This function is applicable for:
. SAPI-0 on SDCCH and FACCH

. SAPI-3 links on SDCCH, SACCH/T and SACCH/M

The function is initiated when the RBS receives a DATA REQUEST
from BSC.

Description

The following procedure is used by a layer 3 message to
MS in acknowledged mode /GSM 08.68:3.5/. The message is sent
through the RBS on the layer 2 lin RBS is\ot affected by the
message).

The function is initiated when a Data"Request is received from BSC.

The message contains the com er 3 message to be sent in
acklowledged mode. The R e layer 3 message in accordance
with /GSM 08.58:3.5/ to th ide an | (information field)-frame.

Transparent transmissio knowledge mode requires that multiframe
mode /GSM 08.58:3:1,3.2/ h en established. With multiframe mode
means that an answer | ded. In this case an RR-frame (receiver

C

ready) is sent back o} ation to the RBS.

The message is in sent from network (BSC) to MS. One
example when thj ed is for sending of SMS-message to the mobile.
O
MS \ RBS BSC
4:\’\2 DATA REQ
rame

1
& P003020A

130 Transparent message transmission
nsmission of SAPI-0 messages has higher priority than SAPI-3

ges. A separate queue for SAPI-3 messages (Short Message
Service) exists.

26.12 Transparent Message Reception

Purpose
To send transparent layer 3 information between MS and the network.
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26.13

Precondition and Initiation

Channel combination supported is defined in section Channel Activation
above.

This function is applicable for:

. SAPI-0 on SDCCH and FACCH

. SAPI-3 links on SDCCH, SACCH/T and SACCH/M

The function is initiated when the RBS receives an I-frame from MS.

Description
The following procedure is used when the MS ds a transparent layer
3 message to RBS. The message is for e BSC. The message

is sent through the RBS on the layer 2{ink (the RBS is not affected by
the message).

The RBS receives an I-frame conta

o~thedayer 3 message. When the

essage from MS.

mobile to network (BSC). One
sending an SMS-message to another

The message is in this case
example when this is used i
subscriber.

RBS BSC

DATA IND

P003021A

Figure 131 Qsp ent message reception

Trans Smission in acknowledge mode requires that multiframe
mode 08 58:3.1,3.2/ has been established. With multiframe mode
: answer is needed. In this case an RR-frame (receiver

) |s sent back as a confirmation to the MS.

H Info Modify

Purpose

To modify the SACCH information on an individual channel. The
information from RBS is filtered so the unwanted data is removed.

Precondition and initiation

Channel combinations supported are defined in section Channel
Activation above.
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This function is initiated when the RBS receives a SACCH INFO
MODIFY from BSC.

Description

This procedure is used by the BSC to modify the SACCH filling
information (System Information) sent on an individual SACCH
channel. For this purpose, the RBS receives a SACCH INFO MODIFY
message from BSC. The SACCH filling information as given in the
SACCH INFO MODIFY message shall be used on the indicated
channel until the channel is released or the information is changed by
another SACCH INFO MODIFY message

The SACCH is used both uplink and dawnli

R\ On the uplink, the MS
sends measurements on its own RBS(signalst ength and quality) and
neighbouring RBS (signal strength), link, the MS receives

©On the do
information concerning what transnitting_power40 use.

26.14 LAPDmM @
Purpose

To provide a reliable signalling li

&

Precondition and initial
portéd are defined in section Channel

LAPDm support des of operation:

I-3 are supported; establishment of SAPI-3
requires that <0 is established.

SAPI-0

SARI/ is i for Call Control, Mobility Management and Radio

Re e Management Signalling. The following channels are

SUppo

1 H + CCCH Downlink. Unacknowledged mode is

supported.

SDECH Acknowledged and unacknowledged
modes are supported.

FACCH Acknowledged and unacknowledged
modes are supported.

SACCH/C Unacknowledged mode is supported

SACCH/T Unacknowledged mode is supported.

SACCH/M Unacknowledged mode is supported.

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 267 (485)

2001-11-28 — All Rights Reserved —



Call Control

26.15

SAPI-3

SAPI-3 is used for SMS point-to-point. The following channels are
supported:

SDCCH Acknowledged mode is supported.
SACCHIT Acknowledged mode is supported.
SACCH/M Unacknowledged mode is supported.
Description

LAPDm (Link Access Procedure on the Dm- nel) is a protocol that
operates at the data link layer of the OS . It receives service
from the physical link (layer 1) and proyides s to the net (layer
3).

The LAPDm function denotes the overal ionality included in the
LAPDm protocol and the radio lin agement procedures.

LAPDm confirms to /GSM 04.06/.

This function is used to send signalli ormation in between MS and
RBS on the air interface.
Channel Reactivatmx

Purpose

To reactivate an alre ac d, dedicated channel resource with new
parameters.

Precondition@l Initi

The functieis ini when a CHANNEL_ACTIVATION /
GSM 08.58:4: essage is received from BSC.
Supported elr'edmbinations /GSM 05.02:6.4/

+

- 0T CCH/F + SACCH/TF
. (ijrTC 1) + FACCH/H(0.1) + SACCH/TH(0.1)

H + SCH + BCCH + CCCH + SDCCH/4[0...3] +
c4[0...3]

ii) SDCCH/8]0...7] + SACCH/CS[0...7]
iij) TCH/F + FACCH/F + SACCH/M
(ix) TCH/F + SACCH/M

(xX) TCH/FD + SACCH/MD

Supported channel numbers /GSM 08.58:9.3.1/
. Bm + ACCHs

. Lm + ACCHs
. SDCCH/4 + ACCH
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. SDCCH/8 + ACCH

Supported reactivation types /GSM 08.58:9.3.3/
. Immediate Assign

. Normal Assign

. Asynchronous Handover

Supported channel modes /GSM 08.58:9.3.6/

TCH/F Signalling

TCH/H Signalling

TCH/FS Full rate Speech, speech alg. Ver 1
TCH/FS Full rate s , GSM speech alg. Ver 2
TCH/HS

SDCCH

For the non-transparent

TCH/F14.4 Q te data 14.4 kbit/s non-transparent
TCH/F9.6 %} rate data 9.6 kbit/s non-transparent
TCH/H4.8 alf rate data 4.8 kbit/s non-transparent

For the transpa service

TCH/F14. \ Full rate data 14.4 kbit/s transparent
TCH/F9N Full rate data 9.6 kbit/s transparent
TCH/F4 67

Full rate data 4.8 kbit/s transparent

TCH/E24 Full rate data 2.4 kbit/s transparent

TC 4 Full rate data 1.2 kbit/s transparent

IF2.4 Full rate data 600 bit/s transparent
CH/IF2.4 Full rate data 1200/75 bit/s (1200 network

>MS, 75 MS >network) transparent

TCH/F Signalling, Bi-directional (not allowed on
channel combination ix)

TCH/FS Full rate speech, GSM speech alg. Ver 1,
Bi-directional

TCH/FS Full rate speech, GSM speech alg. Ver 2,
Bi-directional
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TCH/F14.4
TCH/F9.6
TCH/H4.8
TCH/IF14.4
TCH/F9.6
TCH/F4.8
TCH/IF2.4
TCH/F2.4
TCH/IF2.4

TCH/IF2.4

TCH/IFS

9.

TCH/IF14.4
TCH/F9.6
TCH/F4.8

TCH/IF2.4

Q

TCHIFS \
TCHIF14 @

Full rate data 14.4 kbit/s non-transparent,
Bi-directional

Full rate data 9.6 kbit/s non-transparent,
Bi-directional

Half rate data 4.8 kbit/s non-transparent,
Bi-directional

Full rate data 14.4 kbit/s transparent,
Bi-directional

Full rate data 9.
Bi-directional

it/s transparent,

Fu data 600 bit/s transparent,

% nal
ull rate data 1200/75 bit/s transparent,

ectional

Full rate speech, GSM speech alg. Ver 1,
Uni-directional

Full rate speech, GSM speech alg. Ver 2,
Uni-directional

Full rate data 14.4 kbit/s non-transparent,
Uni-directional

Full rate data 9.6 kbit/s non-transparent,
Uni-directional

Half rate data 4.8 kbit/s non-transparent,
Uni-directional

Full rate data 14.4 kbit/s transparent,
Uni-directional

Full rate data 9.6 kbit/s transparent,
Uni-directional

Full rate data 4.8 kbit/s transparent,
Uni-directional

Full rate data 2.4 kbit/s transparent,
Uni-directional
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TCH/F2.4 Full rate data 1.2 kbit/s transparent,
Uni-directional

TCH/F2.4 Full rate data 600 bit/s transparent,
Uni-directional

TCH/F2.4 Full rate data 1200/75 bit/s transparent,
Uni-directional

TCH/H4.8 Half rate data kbit/s non-transparent

TCH/H4.8 Half rate it/s transparent
TCH/H2.4 S transparent
TCH/H2.4 e data ¥.2 kbit/s transparent
TCH/H2.4 Half\a a 600 bit/s transparent
TCH/H2.4 data 1200/75 bit/s (1200 network
MS, S >network) transparent

Note: TCH/F4.8©n ansparent is only hardware supported.
Classification (see seetion epts) of elements, common for all
activation types
Channel Identific Ignored
BS Powero Optional
MS Po \ Required
BS Pow r ers Rejected
MS Po arameters Rejected

| Context Rejected

Physica
a ignment /GSM 08.58:4.1/

optional elements for Normal Assignment are:

ryption Information Optional
Handover Reference Rejected
Timing Advance Required
SACCH Information Optional

If the parameter SACCH Information is present, the contents will be
used for this channel group instead of the information received in the
SACCH FILLING INFORMATION MODIFY procedure described in
Broadcast.

Multislot configuration (secondary channels) /GSM 08.58:4.1/
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The reactivation for the multislot configuration procedure is in
accordance with /GSM 08.58:4.1/.

Encryption Information Optional
Handover Reference Rejected
Timing Advance Rejected
SACCH Information Optional

If the parameter SACCH Information is present, the contents will be
used for this channel group instead of the infoymation received in the
SACCH FILLING INFORMATION MODIFY prea¢cedure described in
Broadcast.

Description

age from BSC, in order to
reactivate an already activated ch Ween MS and RBS. The RBS

The RBS receives a ChanneI_Act
reactivates the channel with new pa
During the reactivation, informati

If the reactivating of the chapkiel is
Channel_Activation_Acknow ent. Otherwise, if the channel for
some reason cannot acli the~answer is a
Channel_Activation_Negative- Acknowledgement.

ws <§ Bsc

CHAN ACTIV

I

I

I

| P

I

: CHAN ACTIV ACK
I

I

I

1

essful, the RBS answers with

OR
CHAN ACTIV NCK

& P003011A
2 Channel reactivation

26.16 PO Information

Purpose
To change output power on the air interface between RBS and MS.
Precondition and Initiation
Transparent transmission in acknowledged mode requires that
multiframe mode has been established.
The function is initiated when a DATA REQUEST message containing
information element Power Information is received by the RBS.
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Description

By means of the POWER INFORMATION element, the transmission
power of the RBS and the MS is immediately changed. It is an optional
part of the DATA REQUEST message on Abis. /GSM 08.58:8.3.1/ The
power information element contains the new power levels to be used by
the RBS (BS Power Level) and the MS (MS Power Level) on the air
interface.

The RBS will immediately, without waiting for the next measurement
period, change output power to BS Power Level. The MS Power Level
will be sent to the MS in the L1 header on SACCH as soon as possible.

in a setting below the
est allowed level.

If the RBS receives a value that would re
lowest allowed level, the power is set

The function is terminated when Po
acknowledged according to the LA

{og
S
&
AN
&

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 273 (485)

2001-11-28

— All Rights Reserved —



Call Control

Q \ii
This page { tionally left blank
Q

~
S

274 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A
— All Rights Reserved — 2001-11-28



GPRS, Physical Link Layer

27

27.1

27.2

GPRS, Physical Link Layer

General Packet Radio Services (GPRS) is a packet switched service.
The service provides:

. Efficient use of scarce radio resources
. Fast set-up/access time

. Efficient transport of packets in the GSM network

References

IGSM:04.04/

/GSM:04.60/

/GSM:05.02/

/GSM:05.03/ &

/GSM:05.10/

/GSM:05.08/

Whenever a reference is m 0 a‘furiction described in another chapter,

please refer to the table of(¢on to find the appropriate chapter.

Concepts

PCU Frame CU Frame is transported on Abis
interface and contains an RLC/MAC

ock and control information.
Radio Block A Radio Block is transported on air

interface and contains an RLC/MAC
Block and a BCS.

O \
RLC/MA% An RLC/MAC Block contains a MAC

Header and an RLC Data or an RLC/
MAC Control Block as defined in /
GSM:04.60:10/.

Radio Block Transmission specifies the functionality for downlink
transport of RLC/MAC Block.

Preconditions and Initiation

The function is initiated by a PCU frame of type PCU-DATA-IND,
received on Abis GSL interface.
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27.3.2

27.3.3

Description

The RBS receives a PCU Frame on Abis interface and checks for
errors. The RLC/MAC Block and the control information channel
mode, coding scheme and power level is extracted from the PCU frame.

A radio block is created by encoding the RLC/MAC Block according to
the given coding scheme /GSM:05.03:5/. The information of channel
mode is stored to be applied on the next block uplink /
GSM:05.02:6.3.2.2.1/.

The Radio Block is transmitted by four normal bursts on air interface

using the received power level.
Radio Block Reception %
Purpose

Radio Block Reception specifies t i0 y for uplink transport of

RLC/MAC Block.

Preconditions and Initiation

The function is initiated by CuU of type PCU-DATA-IND,
received on Abis GSL '@terfa

Description <:::::>

The RBS receives a

e is created, consisting of the RLC/MAC Block and the
me ement. The PCU Frame is then transmitted on Abis

Burst Reception

Purpose

Access Burst Reception specifies the functionality for uplink transport
of Random access.

Preconditions and Initiation

The function is initiated by a PCU frame of type PCU-DATA-IND,
received on Abis GSL interface.
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Description

The RBS receives four access bursts and performs demodulation
according to the previously stored channel mode. Channel decoding is
performed according to /GSM:05.03:5.3.1/. The RBS performs the
following PDCH measurements produced per access burst by the
decoder:

. Burst quality
. Frame quality
. CRC

. Access delay
A PCU Frame is created, consisting ecoded access bursts

and the PDCH measurements. The RCU Frame is then transmitted on
Abis Interface.

27.3.4 Continuous Timing Advance ‘u
Purpose
Continuous Timing Adva Up specifies the functionality for
updating of the timing ad values, using the logical channel
PTCCH/U and PTC sch d on PDCH according to /
GSM:05.02/.

with element "A ion Type" = Packet Channel is received on Abis
RSL interf e\

Description

The RB pives/an access burst on PTCCH/U on air interface. The
access dlemodulated, decoded /GSM:05.03:5.2/ and the timing
advanc 5 determined. The timing advance value is updated in

the néxt PFE&€H downlink block following the access burst. PTCCH
dowqliak block is according to /GSM:04.04:7.41].

Re\RBS-performs coding /GSM:05.03:5.2/ and transmits the PTCCH
& link block on nominal power by four normal bursts on PTCCH/D.
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28 Base Station Power Control

This document covers power regulation by means of the
CHANNEL_ACTIVATION and BS_POWER_CONTROL messages
from the BSC.

The "Base Station Power Control" function is implemented to minimise
the transmit power required by the RBS TRXs (transceivers), while
maintaining the quality of the radio link.

28.1 References
/IGSM:05.02/
/GSM:05.05/
/GSM:05.08/

/GSM:08.58/

Whenever a reference is made oF: o on described in another chapter,
please refer to the table of content e find the appropriate chapter.

28.2 Concepts
Nominal Power ower level defined during
flguration of the RBS TRXs.
28.3 Functions
28.3.1 Base Station er Control at Channel Activation

By means@f % MISSION POWER CONTROL procedure /
B

GSM:08 SC defines the TRX (transceiver) transmission
power le
The RBS-sug

. torage of BS Power

A ment of BS Power level

. Lm + ACCHs
. SDCCH/8 + ACCH

. SDCCH/4 + ACCH
Supported Channel combinations /GSM:05.02:6.4/:
. (i) TCH/F + FACCH/F + SACCHI/TF

« (i) TCH/H(0.1) + FACCH/H(0.1) + SACCH/TH(0.1)
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28.3.2

28.3.3

28.4

«  (v) FCCH+SCH+BCCH+CCCH+SDCCH/4(0..3)+SACCH/
C4(0..3)

. (vii) SDCCH/8(0..7) + SACCH/C8(0..7)
«  (viii) TCH/F + FACCH/F + SACCH/M
«  (ix) TCH/F + SACCH/M

«  (x) TCHIFD + SACCH/MD

The nominal power level is used if BS Power is not received at channel
activation. The "BS Power" received is stored in the RBS to be used
for the requested dedicated channel.

The RBS is able to reduce its BS power Jevel rting from the
nominal power level) in up to 15 steps o inal value), as
defined by the BSC.

If the RBS receives a BS Power which wa

d_result in a setting below
) tuned into the lowest
level allowed. The maximum BS paower le used for a specific

The commanded BS Power | is.applied on each transmitted burst,
except for bursts on a BCC [
is used on all timeslots, An

t to change the BS Power level for a
channel on a BCCH cz@i is a

ted but has no effect.

Base Station Power | for an Active Channel

N POWER CONTROL procedure /
ines the TRX transmission power level.

By means of the T
GSM:08.58:4.9/ the( BS

The RBS sur@ort:

. Interp tatm%liS_POWER_CONTROL message from BSC
. Stora%o er

. Adju of BS power level

Supporte nngl numbers, channel combinations and handling of the
received, B r level are as described in chapter Base Station Power
Contr ee table of contents.

»
»

p change starts at the first TDMA frame belonging to a
reporting period. When the RBS has received a new BS power
he BS power is changed within two SACCH reporting periods

Base Sfation Power Control at Channel Reactivation

SeeSection 28.3.1 on page 279.

Operational Conditions

The power level setting follows /GSM:05.05:4.1.2/, according to power
level step size, maximum output power and tolerances.
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29 Channel Measurements
The RBS supports:

. Active Channel Measurements, that is quality and signal strength
measurements on active uplink dedicated channels.

. Idle Channel Measurements, that is signal strength measurements
on idle uplink dedicated channels.

29.1 References
/IGSM:08.58/
/GSM:05.08/
/IGSM:05.02/

Whenever a reference is made to & tion described in another chapter,
please refer to the table of contents to the appropriate chapter.

29.2 Concepts

RX Reference Point the point where the RX antenna
sses the RBS border, that is the

nnector for the antenna feeder.

Q

Reporting Period TDMA frames used for measurements, as
ined in /GSM 05.08:8.4/.

RXLEV easure of signal strength as defined in /
GSM 05.08:8.1.4/.

RXLEV_FUr RXLEV measured over a whole SACCH
multiframe.

RXLEV_SN RXLEV measured over a subset of a
SACCH multiframe.

RXQU Measure of signal quality as defined in /
GSM 05.08:8.2.4/.

Q

FULL RXQUAL measured over a whole
SACCH multiframe.

QUAL_SUB RXQUAL measured over a subset of a
SACCH multiframe.
29.3 Functions
29.3.1 Active Channel Measurements

By means of the basic measurement reporting procedure /
GSM:08.58:4.5.1/, the RBS performs quality and signal strength
measurements on all active uplink dedicated channels. The RBS also
performs speech quality measurements on these channels.
Measurements on channel combinations, (i), (ii), (i) (only HW
support), (v), (vii), (viii), (ix) and (x) are supported, /GSM:05.02:6.4/.
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The RBS measures BER (Bit Error Rate) and the signal strength over
each active channel per reporting period. All SACCH frames are
included in the measurements.

The reporting periods are different for different TNs, and for different
channels, and are the same as for the MS, defined in /GSM 05.08:8.4/.

The measurements of signal strength are referred to the RX reference
point. An R.M.S. (Root Mean Square) value is created for each burst.
Then, the logarithm of this value, expressed in dBm, is averaged over
the reporting period. The mapping of this average and RXLEV is as

defined in /GSM 05.08:8.1.4/.

The signal quality measurements are sampl

The mapping between BER and RXQU
05.08:8.2.4/.

RBS calculates RXLEV_FULL, RXLEVASUB, RXQUAL_FULL and

RXQUAL_SUB as an average of th m s defined in the following
table:
Table 151  Frame calculation O

Channel RXQUAL_FULL, RXQUAL_SUB, RXLEV_SUB
Combination | RXLEV_FULL
(), (vii), (%) | All TCH apg SA&!@es 8 SID + 4 SACCH
(96 TCH, 4 s@cg)
(x) Channel rpe@re}‘rehgs are unspecified.
(i) All TCH and frames | TCH/S: 8 SID + 4 SACCH
(48 TGHL$SACC TCH/Data: 10 SID + 4 SACCH
(i) All TERand SAECH frames | TCH/S: 8 SID + 4 SACCH
XN: 4 SACCH) TCH/Data: 10 SID + 4 SACCH
(v), (vii) Allmand SACCH Same frames as for RXLEV_FULL
%ws (8°SDCCH, 4 SACCH) | and RXQUAL_FULL
The SID f fﬁe TCH channels are defined in /GSM 05.08:8.3/.
The Spee u Index, SQI, is an index which shall be a
measufeme e subjective speech quality of the uplink speech. The

to obtain the index uses BER and FER measurements over a
ied of frames, excluding DTX, as input.

29.3.2 rannel Measurements
The RBS can perform signal strength measurements of disturbances on
all idle uplink dedicated channels.
The function is set to on or off on full rate or half rate basis when the
TS is configured by the BSC.
Measurements of signal strength are made over an averaging period.
The averaging period specifies the number of measurement periods
from which an average value is to be calculated. The averaging period
is specified for each TS by the BSC.
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The measurements of signal strength are referred to the RX reference
point. An R.M.S. value is formed for each timeslot. The logarithm of
this value, expressed in dBm, is coded as defined for RXLEV in /GSM
05.08:8.1.4/. The average value is calculated from the RXLEV value,
After Initiation, a first average value is calculated after two completed
measurement periods. The second value is calculated when the first
averaging period is completed.

After this, a new average value is calculated after each new
measurement, that is a sliding window principle is used where the
oldest value within the averaging period is replaced by the new one.

The average value is classified into one okfive Interference Level Bands.

Results from idle channel measureme
message RF_RESOURCE_INDICAT,
done when the first value has been.galculated

ported via the Abis
8.58:8.6.1/. This is
thereafter when the

calculated average value is classifi a newInterference Level
Band.
29.4 Operational Conditions
The measurements of R.M ignaltevel fulfil the requirements in /
GSM:05.08:8.1.2/. When exceptions are stated within the
context of Radio Recepti
The measurements of UADRUIfil the requirements in /GSM
05.08:8.2/, that is for BE <0.2% to > 12.8 %.
The MEASUREMENT > ULT message and the
RF_RESOURCE ICATION message are sent during the following
reporting period.
O \
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30 Discontinuous Transmission

"Discontinuous Transmission" is a mechanism which allows the radio
transmitter to be switched off during speech or data (non-transparent)
pauses.

The following benefits are achieved:

. Power is saved in the MS uplink

. The overall interference level on the air is reduced

. Reduced RBS power consumption downlink

The RBS supports downlink DTX (Discontiqyous Transmission) as well

as uplink DTX.

30.1 References
/IGSM:04.06/ GSM se 2) version 4.1.0
/IGSM:04.21/ GS hase 2) version 4.2.1
/GSM:05.02/ (phase 2) version 4.3.0
/GSM:05.08/ .08 (phase 2) version 4.6.0

/IGSM:06.12/ < %w 06.12 (phase 2) version 4.0.1
/IGSM:06.22/ 06.22 (phase 2) version 4.0.0

/GSM:06.31/ SM 06.31 (phase 2) version 4.0.0
IGSM:06.32/ GSM 06.32 (phase 2) version 4.0.1
/IGSM:0 GSM 06.41 (phase 2) version 4.0.0

O
41/\
/GSM:06.4 GSM 06.42 (phase 2) version 4.0.0

GSM 06.81 (phase 2) (t.b.d)
3:.20 GSM 08.20 (phase 2) version 4.1.0

r to the table of contents to find the appropriate chapter.

30.2 ctions

30.2.1 DTXDownlink
The DTX function is described in:
/GSM:06.12/ Comfort Noise Aspects
/IGSM:06.22/ Comfort Noise Aspects (half rate speech)
/GSM:06.31/ Overall DTX Operation (full rate speech)
/GSM:06.32/ Voice Activity Detection (full rate speech)
/IGSM:06.41/ Overall DTX Operation (half rate speech)
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/GSM:06.42/ Voice Activity Detection (half rate speech)

/IGSM:06.81/ Overall DTX Operation (enhanced full
rate speech)

The downlink DTX function is supported for channel modes:
. TCH speech, full rate (GSM speech alg. version 1), uni-directional

. TCH speech, full rate (Speech full rate version 2), uni-directional
. TCH speech, full rate (GSM speech alg. version 1), bi-directional

. TCH speech, full rate (Speech full rat rsion 2), bi-directional

. TCH speech, half rate

. TCH data, 14.4 kbit/s, non-transparent, bi-directional

. TCH data, 9.6 kbit/s, no arent, bi-directional

For all other Channel Mode eD indicator is ignored, since the
DTX function is not apglicable:

Channel combinations sup /GSM:05.02:6.4/:

.« (i) TCHIF + FAC
« (i) TCH/H(0,1)
. (vii) TCHIF

SACCHITF
(0,1) + SACCHITH(0,1)
+ SACCH/M

CcC
. (%) TCHFG-SACERIM

. T %CH/MD
The downction is enabled when a

CHANNE ATION message, or a MODE_MODIFY message
link indicator set, is received from the BSC.

function for speech is initiated when a speech
taining comfort noise parameters, is received from the RTC

.21/ set to 1, is received from the RTC.

DTX Handling Speech

The usage of downlink DTX (ON/OFF) is indicated (as a flag) in the

full rate RTH-SPEECH-IND/RTH-E-SPEECH-IND, half rate RTH-
SPEECH-IND and RTH- IDLE SPEECH-IND frames to the RTC. To
detect if a full rate RTH-SPEECH-IND/RTH-E-SPEECH-IND or half

rate RTH-SPEECH-IND frame (received from the RTC) contains
speech or comfort noise parameters /GSM:06.32 / or /|GSM:06.42/, RBS
analyses the SID code word /GSM:06.12:5.2/, |IGSM:06.62:5.3/ or /
GSM:06.22:5.3/.
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SID frames (including comfort noise parameters) are scheduled in
TDMA frames according to /GSM:05:08:8.3/. When a SID frame is
stolen for signalling (FACCH) purposes, the scheduling in TDMA
frames will instead be according to /GSM:06.31:5.1.2/, /
GSM:06.41:5.1.2/ or IGSM:06.81:5.1.2/.

The output power is turned off during periods of silence, except in the
following cases:

. Transmission of SID frames (comfort noise parameters)

. Transmission of signalling (FACCH)

. Transmission on a CO carrier (dum ursts)
. Transmission on a transmitter coffi or filling (dummy
bursts)

DTX Handling Non-transparent Data
To detect idle data transmission (in thre_d@vnlink direction, the E1-bits
of a complete RLP frame received @ the RTC, are analysed /
GSM:08.20:4.2/. This frame is_not\trangmitted on the air interface.

When idle data transmissian is ted, an L2 (Layer 2 protocol) fill
frame /GSM:04.06:5.4.2. transmitted (on FACCH) in the SID

positions of the TDMA frame rding to /GSM:05:08:8:3/.
The output power is turn during periods of idle data transmission,
ian D

as described in the handling speech above.

30.2.2 DTX Uplink

The DTXu indic of element Channel Mode) in the
or MODE_MODIFY messages from the

CHANNELY \Y/
BCS is ignored;since the RBS is always prepared to handle uplink
DTX.

D

The uplipk ction is supported for the following services:

peédh, full rate (GSM speech alg. version 1)
pe€ch, full rate (Speech full rate version 2)

. speech, half rate (GSM speech alg. version 1)

TCH speech, full rate (GSM speech alg. version 1) bidirectional

TCH speech, full rate (Speech full rate version 2) bidirectional

Data>frames (transparent and non-transparent) are passed transparently
from the MS to the RTC without consideration to DTX.

To detect if a speech frame (received from MS) contains speech or
comfort noise parameters, RBS analyses the SID code word /
GSM:06.12:5.2/, IGSM:06.62:5.3/or /IGSM:06.22:5.3/. An indication of
comfort noise parameters (SID flag), is sent in the full rateRTH-
SPEECH-IND/RTH-E-SPEECH-IND or half rate RTH-SPEECH-IND
frames to the RTC.

Full Rate
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During periods of silence, RTH-SPEECH-IND with the silence
indicator (SID) set to "3" are sent to the RTC in case when GSM
speech alg. version 1 are used.

If, during periods of silence, Speech full rate version 2 are used,
RTH-SPEECH-IND frames are sent to the RTC with the BFI set.

Half Rate

During periods of silence, RTH-SPEECH-IND frames are sent to the
RTC with the BFI set.

.
G
S
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31 Frequency Hopping

"Frequency hopping" means that the radio frequency channel of a BPC
may change on a per TDMA frame basis. Frequency hopping improves
the quality of the transmission on the air interface.

The Frequency hopping function is used to increase the efficiency of the
channel coding and interleaving in the following situations:

. Multipath (or Rayleigh) fading

- Is often frequency-dependent. In case of a dip, changing
of frequencies reduces this problem.

. Interference problems

tion may experience
Vith frequency

. However, frequency
overall system interference

- Without frequency ho
high interference for a
hopping this time is-sh
hopping does not f¢
level, but averages

There are two types of freq he

. Baseband hopping

. Synthesizer ho@&
31.1 References

pping available:

/GSM 08.58/ SM 08.58 (phase 2) version: 4.2.0

/GSM 05.02/ GSM 05.02 (phase 2) version: 4.3.0

Whenever‘d referensais made to a function described in another chapter,

please refer to able of contents to find the appropriate chapter.

31.2
Each transmitter will always transmit on
the same frequency. The physical channel
data will be sent from different
transmitters with every burst.
thesizér Hopping The physical channel data will be sent
from the same transmitter all the time.
But the transmitter will use a new
frequency with every burst.
31.3 Function

Frequency hopping is provided on a slot-by-slot basis according to /

GSM:05.02.6.2/.

Supported channel combinations /GSM:05.02:6.4/:

. (i) TCH/F+FACCH/F+SACCHITF

. (i) TCH/H(0,1) + FACCH/H(0,1) + SACCH/TH(0,1)

. (vii) SDCCH/8 [0..7]+SACCH/C8 [0..7]
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Supported channel numbers are:
. Bm + ACCH

. Lm + ACCH

. SDCCH/8 + ACCH

This function is initiated when a CHANNEL_ACTIVATION message /
GSM:08.58:8.4.1/ is received from the BSC.

The information element Channel Identification as defined in /
GSM:08.58:9.3.5/ is ignored.

The BPC must have already been configured for frequency hopping by
the BSC (OML link). All frequency hopping parameters are defined for
each BPC at configuration, and cannot at channel activation.

Frequency hopping is performed acco 05.02:6.2.3/.
Frequency hopping is not supported fo BPC cdrrying BCCH

Other BPCs on the BCCH freque be frequency hopping when
baseband hopping is used. The f¢ gnfiguration parameters are

used for administration of frequen ing, the parameters are used

in the frequency hopping algorithrms as-dé€scribed in /GSM: 05.02:6.2.3/.
Table 152  Configuration parametgrs

Parameter Supporte@a)%s \D§cription
HSN IGSM: 05.02@2% Hopping Sequence Number
0 = cyclic hopping 1-63 = random hopping
MAIO /GSM:/BE\OQ:GEZD Mobile Allocation Index Offset
Frequency list 1-6&@ Information element to provide a Iis_t of the
ARFCNs used in a frequency hopping sequence
31.4 Operatio mons
Both basebz nthesizer frequency hopping are supported. A
maximum Wl frequencies can be used in the hopping sequence.
290 (485)

© Ericsson Radio Systems AB EN/LZT 720 0008 P2A
— All Rights Reserved — 2001-11-28



Encryption

32 Encryption

Encryption is used for ciphering and deciphering of information to and
from an MS over a dedicated resource. The RBS supports two
encryption modes, either using no encryption or using a GSM
encryption algorithm.

The BSC controls which encryption mode is used.

There are two product variants with different encryption algorithms
implemented:

. No encryption — GSM encryption algorithm version 1 (A5/1).

. No encryption — GSM encryption alganthm version 2 (A5/2).

32.1 References
/GSM 04.08/ phase 2) version 4.7.0
/GSM 08.58/ 8 (phase 2) version 4.7.0
Whenever a reference is m 0 afunction described in another chapter,
please refer to the table of(¢on to find the appropriate chapter.
32.2 Start Encryptionoa% | Activation
Purpose

To initiate encrypi ode~on a dedicated logical channel.

Preconditi@ an

The fun encfyption if element "Encryption Information” is
e" NEL_ACTIVATION" message.

provide
Information” is optional when the Channel

synchronous Handover
ronous Handover

Multislot Configuration
ment "Encryption Information” is not supported for Channel

Activation type "Immediate Assign".
Access burst, which is received from MS at handover access, is not
deciphered.

. Supported channel numbers: /GSM 05.02:6.4/
. Bm + ACCH

. Lm + ACCH

. SDCCH/8 + ACCH

. SDCCH/4 + ACCH (and TN=0)
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This function is initiated during the set up of an encrypted channel
between MS and RBS. The BSC controls initiation of encryption mode.

Description

To set up a dedicated logical channel, encryption mode has to be set.
The RBS supports two encryption modes, "No encryption shall be
used"and "encryption" (encrypted by a specific GSM encryption
algorithm), see /GSM 08.58/. The RBS receives information of which
encryption mode to use, from BSC in a Channel_Activation message
containing "Encryption Information” (via ABIS RSL interface). This
command starts the function, and the traffic‘\ckannel is encrypted
according to chosen algorithm.

The function is terminated when a "Ch
is sent to BSC.

tion_ Acknowledge"

32.3 Encryption Mode Change

Purpose
This function is used to chan ncryption mode (key and
algorithm) on an established-~gdedicated channel.

Q
Precondition and initiatio
Encryption Mode change-is_definéd in the section above.
This function is initiajed whenRBS receives an Encryption Command
from BSC.
Description Q
The RBS de ring when the encryption command is received.
A Ciphering Command is sent to start the encryption at the MS.
The MS th Ciphering Mode Complete /GSM 04.08:-9.1.10/
as an ac ment to the RBS.
When the régeives a Ciphering Mode Complete, the encryption is
initiated in th work, and a DI (Data Indication) is sent back to the
BSC.
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MS BTS BSC

Encryption CMD

Ciph Mode CMD

RR (SDCCH)

RR (SDCCH)
Ciph Mode Com

DI (Ciph Mode Com)

>

P003010A

o\
Figure 133 \b

324 Encryption Mode Change Modify
Purpose @
This function is used to ch encryption mode (key and
algorithm) on an active d ate annel group.

Q

Preconditions and initi@%
Encryption is either dctivated o deactivated.

The function is initi

dw the RBS receives a
D message from BSC.

Descriptioﬁ>

The me e ( _MODIFY_COMMAD) contains the new key and
algorithm to The ciphering key and algorithm identifier can be
O

changedtoany valid value.
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33 Mode Modify

The "Mode Modify" procedure is used by BSC to request a change of
the channel mode (speech to data, data to speech, and so forth) of an
active channel.

33.1 References
/GSM 05.02/ GSM 05.02 (phase?2) version 4.3.0
/GSM 08.58/ GSM 08.58 (phase?2) version 4.2.0

Whenever a reference is made to a functi
please refer to the table of contents to find

described in another chapter,
appropriate chapter.

33.2 Function
By means of the MODE MODIFY pro e /IGSM: 08.58:4.2./ BSC
orders RBS to change channel f ar active dedicated channel
group.
Supported channel combination%i.oz:&#
. (i) TCH/F + FACCH/ H/TF
. (i) TCH/H(O.1)5 FA H(0.1) + SACCH/TH(0.1)
. (viii) TCH/F + FA + SACCH/M
. (ix) TCH/F + /M
. (x) TCH/FD CcC D
RBS actions:
. Interé?e tion DE_MODIFY message from BSC
. C I odification

itiated when a MODE_MODIFY message /

Signalling

Full rate speech, GSM speech alg. ver 1

IFS Full rate speech, GSM speech alg. ver 2

/F14.4 NT Full rate data 14.4 kbit/s non-transparent
TCH/F9.6 NT Full rate data 9.6 kbit/s non-transparent
TCH/F9.6 Full rate data 9.6 kbit/s transparent
TCH/F4.8 Full rate data 4.8 kbit/s transparent
TCH/F2.4 Full rate data 2.4 kbit/s transparent
TCH/IF2.4 Full rate data 1.2 kbit/s transparent
TCH/IF2.4 Full rate data 1200/75 bit/s transparent
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TCH/IF2.4 Full rate data 600 bit/s transparent

Any transition between the following full rate, multislot, Channel
Modes is supported:

TCH/F Signalling, Bi-directional (not allowed on
channel combination ix)

TCH/FS Full rate speech, GSM speech alg. ver 1
Bi-directional

TCH/FS Full rate speech, GSM speech alg. ver 2
Bi-directional

TCH/F14.4 NT Full rate dat it/s non-transparent,
Bi-direction

TCH/F9.6 NT Full rate d 6 kbit/s*hon-transparent,
Bi-directio

TCH/F14.4 Full rate data)14.4 kbit/s transparent,
Bi-directio
TCH/F9.6 Full rat a 9.6 kbit/s transparent,
irectional
Q
TCH/F4.8 Me data 4.8 kbit/s transparent,
Bi- tional

TCH/F2.4 rate data 2.4kbit/s transparent,
i-directional
TCH/IF2.4 Full rate data 1.2 kbit/s transparent,

Bi-directional

O \

TCH/IF2.4 \ Full rate data 1200/75 bit/s transparent,

Bi-directional

TCH/F2.4@ Full rate data 600 bit/s transparent,
Bi-directional

F Full rate speech, GSM speech alg. ver 1

Uni-directional

FS

Full rate speech, GSM speech alg. ver 2
Uni-directional

TCH/F14.4 NT Full rate data 14.4 kbit/s non-transparent,
Uni-directional

TCH/F9.6 NT Full rate data 9.6 kbit/s non-transparent,
Uni-directional

TCH/F9.6 Full rate data 9.6 kbit/s transparent,
Uni-directional

TCH/F4.8 Full rate data 4.8 kbit/s transparent,
Uni-directional
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TCH/F2.4 Full rate data 2.4 kbit/s transparent,
Uni-directional

TCH/IF2.4 Full rate data 1.2 kbit/s transparent,
Uni-directional

TCH/IF2.4 Full rate data 1200/75 bit/s transparent,
Uni-directional

TCH/F2.4 Full rate data 600 bit/s transparent,
Uni-directional

Any transition between the following half Channel Modes/

GSM:08.58:4.2/ is supported:

TCH/H Signallin

TCH/HS Half rat

TCH/H4.8 Half

TCH/H4.8 Half ra

TCH/H2.4 a data 2.4 kbit/s transparent

TCH/H2.4 O ate data 1.2 kbit/s transparent

TCH/H2.4 rate data 1200/75 kbit/s transparent

TCH/H2.4

Mode change betyie
multislot channéls\

alf rate data 600 bit/s transparent

Il rate channels, half rate channels and
notaccepted.

Mode char% twe econdary channels are supported.

The Mo odi sage has one optional element:
"Encryptiomn i tion".

RBS ¢ availability of the requested resources and
acknowle e MODE_MODIFY message by sending a

Y_ACKNOWLEDGE message /GSM:08.58:8.4.10./ or
MODIFY_NEGATIVE_ACKNOWLEDGE message /
:8.4.11./ to the BSC.

MODE_MODIFY_ACKNOWLEDGE message to BSC is not
ted to the Air Interface. That is, the acknowledgement will be sent
e the actual transmission is started.

If the Mode Modify procedure fails after the
MODE_MODIFY_ACKNOWLEDGE message has been sent, a
CONNECTION_FAILURE_INDICATION /GSM:08.58:8.4.4/ message

is sent to BSC and the channel mode is changed to the mode requested
in the MODE_MODIFY message.

If the MODE_MODIFY_NEGATIVE_ACKNOWLEDGE message is
sent to the BSC, the channel mode is left unchanged (same as before
the MODE_MODIFY message was received).

After the positive acknowledgement of the MODE_MODIFY message,
the active service is deactivated and the requested service is activated.
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33.3 Operational Conditions

The maximum delay from reception of a MODE_MODIFY command
until the command is acknowledged
(MODE_MODIFY_ACKNOWLEDGEMENT or
MODE_MODIFY_NEGATIVE_ACKNOWLEDGEMENT) is 25 ms.

.
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34 Mobile Station Power Control

By means of the "MS Power Control" procedure /GSM:08.58:- 4.8/,
BSC gives RBS the power level to be used by MS, on a dedicated
resource.

MS power control is employed to minimise the transmit power required
by the MS while maintaining the quality of the radio links. By
minimising the transmit power levels, interference to co-channel users is
reduced.

Functionality supported:

. MS power control, at channel activa

. MS power control, for an active

Channel Activation function is not described he

34.1 References
/GSM 04.04/ GS phase?) version 4.0.0
/GSM 05.02/ (phase?2) version 4.3.0
/GSM 08.58/ .58 (phase2) version 4.2.0

Whenever a referen@ is\ma a function described in another chapter,
please refer to the tabl%ents to find the appropriate chapter.
34.2 Functions

34.2.1 MS Power Co at Chvannel Activation
Supported% el nwuibers:

BNEACC

. LN

. s@ ACCH

- (8D +ACCH and TN = 0

ted channel combinations /GSM:05.02:6.4/:
CH/F + FACCH/F + SACCH/TF

(i)
Q (i) TCH/H(0.1) + FACCH/H(0.1) + SACCH/TH(0.1)

. v) FCCH+SCH+BCCH+CCCH+SDCCH/4(0..3)+SACCH/
C4(0..3)

. (vii) SDCCH/8(0..7) + SACCH/C8(0..7)
«  (viil) TCH/F + FACCH/F + SACCH/M
«  (ix) TCH/F + SACCH/M

«  (x) TCH/FD + SACCH/MD
RBS actions:
. Storage of MS power level
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. Order MS to set the commanded power level

Description

The function is initiated when a CHANNEL_ACTIVATION message /
GSM:08.58:8.4.1/ containing MS Power is received from the BSC.

The value of the ordered MS power /GSM:08.58:9.3.13/ is passed
transparently to the MS.

RBS stores the MS power level received from BSC and includes it in
the L1 header of all downlink SACCH blocks /GSM:04.04:7.1/.

34.2.2 MS Power Control for an Active Channel
Supported channel numbers and Suppette | combinations /
GSM:05.02:6.4/, see the section abov;

RBS actions:

. Interpretation of the MS_POY ITROL message

. Storage of MS power level

. Order MS to set the co power level

Description G

The function is initiated whe S POWER_CONTROL message /

GSM:08.58:8.4.15/ co Power is received from the BSC for

an active dedicated channekh

The value of the or
transparently to t

The MS Powgr a

RBS.

RBS store%ower level received from BSC and includes it in
the L1 header_of albdownlink SACCH blocks /GSM:04.04:7.1/. 1t
overwriteg @? I Yower value set by any previous "Channel

Mg /Power Control" functions.

Power /GSM:08.58:9.3.13/ is passed

/GSM:08.58:9.3.31/ is not supported by the

34.2.3 MS P Control at Channel Reactivation
tion 34.2.1 on page 299.
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35 Short Message Service

SMS P-P (Short Message Service Point-to-Point) provides a means of
sending messages of limited size to and from a mobile.

SMSCB (Short Message Service Cell Broadcast) is a service in which
short messages may be broadcast to all mobiles in a cell.

RBS Functionality supported:

. SMS Point-to-point, Mobile Terminated

. SMS Point-to-point, Mobile Originated

. SMS Cell Broadcast

The SMS P-P function is based on th functions, not

described in this specification:
. Link Establishment &
. Link Release

. Transparent Message Transfe

35.1 References
/IGSM 04.12/ o M 04.12 (phase2) version 3.2.1
/GSM 05.02/ %M 05.02 (phase?2) version 4.3.0
/GSM 08.58/ GSM 08.58 (phase?2) version 4.2.0
Whenever a refe is made to a function described in another chapter,
please refer to tab contents to find the appropriate chapter.

O
35.2 Functians \

35.2.1

. ransparent transmission of SMS messages

Re e of a SAPI-3 link

CH/4 Stand-Alone Dedicated Control Channel/4
SDCCH/8 Stand-Alone Dedicated Control Channel/8
SACCHITF Slow Associated Control Channel, full rate

traffic
SACCH/TH Slow Associated Control Channel, half
rate traffic

Supported channel combinations /GSM:05.02:6.4/:
. (i) TCH/F + FACCH/F + SACCH/TF
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35.2.2

35.2.3

« (i) TCH/H(0.1) + FACCH/H(0.1) + SACCH/TH(0.1)

. (v) FCCH+SCH+BCCH+CCCH+SDCCH/4(0..3)+SACCH/
C4(0..3)

. (vii) SDCCH/8(0..7) + SACCH/C8(0..7)

«  (viil) TCH/F + FACCHIF + SACCH/M

The SMS P-P MT function is initiated when an ESTABLISH
REQUEST message for a SAPI-3 link is received from the BSC.

SMS P-P MT messages are transmitted as transparent L3 (Layer 3)
messages (in acknowledged mode), on a SARI-3 link between the
network and the MSs.

SAPI-3 link establishment and release i
The function is terminated when a RELEFASE _CO
sent to the BSC, as a result of a SA ink relea

equest from BSC.
IRM message is

SMS Point-to-Point, Mobile Orig

10
RBS supports:

. Establishment of a SAP
. Transparent transgiss SMS messages
. Release of a SAPI-

N

The SMS P-MO f tan is initiated when a SABM frame (link layer
connection) is régeived fram an MS. SMS P-P MO messages are

ran nt L3-messages (in acknowledged mode), on a
SAPI-3 link be thé network and the MSs.

SAPI-3 lin lishment and release is made on request from MS.
The functi tekminated when a RELEASE_INDICATION message
is sent to , as a result of a SAPI-3 link release.

See section above for:

C oadcast

SM
Fhis procedure is used by the BSC to request the RBS for transmission
of SKS cell broadcast messages on the logical channel CBCH/

GSM.08.58:5.6/.

The BSC handles the queuing and repetition of the SMSCB messages,
taking the capacity of CBCH into account.

Supported Logical Channels /GSM:05.02:3.3.5/:

CBCH Cell Broadcast Channel, allocated on
SDCCH sub-channel 2

Supported Channel Combinations /GSM:05.02:6.4/:

«  (v) FCCH + SCH + BCCH + CCCH + SDCCH/4[0.1,3] +
SACCH/C4[0.1,3] + CBCH

. (vii) SDCCH/8[0.1,3..7] + SACCH/C8][0.1,3..7] + CBCH
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RBS Actions:
. Interpretation of SMS_BROADCAST_REQUEST messages
. Transmission of SMSCB messages

. Transmission of CBCH Fill-frame

Description

Configuration parameter CBCH Ind must be set to 1, to indicate the
usage of SDCCH sub-channel 2, for SMSCB messages.

Transmission of SMSCB messages on channel combination (vii)

requires that configuration parameter BS_AG\BLKS RES is set to a
value greater than zero, /GSM:05.02: :05.02:3.3.2.3/. The
function is initiated when the first (oytrof four)
SMS_BROADCAST_REQUEST m eisre

Four SMS_BROADCAST_REQ
complete SMSCB message. Alff
any transmission on the CBCH

Each SMS_BROADCAST _
frame (including a Messag
, to be transmitted on th

ved from the BSC.

mesgages together make a
ks must be available before
can take place.

essage contains a complete
teld = Layer 2 header) /GSM:04.12:3/

The Message Type %I ont a sequence number, used to check the
order of arrival. The cor der of arrival is defined as: 0.1,2,3.

The SMSCB mess
GSM:05.02:6.5.4/

CBCH Fill-fram
2 and 3, and n CB message is available for transmission. Nothing
is transmi , 5,6 and 7. TB = (FN DIV 51) MOD 8

(where Number).

transmitted in four consecutive multiframes /
jods when TB =0, 1, 2 and 3.

age Type /GSM:04.12:3.3.1/ with Sequence Number

o)
£2B (hex)

35.3 al Conditions
35.3.1 S MT/MO P-P
aximum length of a message can be 140 octets or 160 SMS

characters.

35.3.2 SMS Cell Broadcast
The transmission time over the air interface for one SMSCB message (4
blocks, 23 octets each) is:
. 4 * 51 * 120/26 milliseconds = 0.941 seconds.
The maximum sending intensity is one message per 1.88 seconds (4
blocks of data and 4 empty frames).RBS provides storage capacity for
two complete SMSCB messages.
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36 Diversity Supervision

The "Diversity Supervision" function supervises the signal strength
imbalance between the two diversity channels in an RBS with receiver
diversity.

The function is capable of detecting major faults in the radio receiver
paths or the receiver antenna system.

36.1 References
/GSM:05.08/ GSM Requirefents 05.08 Phase 2 version
4.6.0
Whenever a reference is made to a funeti cribed in another chapter,
please refer to the table of contents propriate chapter.
36.2 Concepts
Measurement Period T ement Period corresponds to
the ' §y period” of the radio link
erments as specified in /GSM 05.08/
easurement Period is defined only
ted channels. Basic channel
surements on dedicated channels, as
Q nal strength measurements, are
We for each Measurement Period
Observation Period The Observation Period defines a time
indow during which the signal strength
relationship between the two diversity
channels is observed before any decision
Q regarding a possible disturbance is taken.
Channe isatio reshold The Channel Utilisation Threshold (CUT)
is the criterion for an active dedicated
channel to be regarded as utilised. It is
that the receiver signal strength is above a
certain level on at least one of the
diversity channels. The Channel
Utilisation Threshold is characterised by
the required signal strength.

@nnel Utilisation Ratio  The Channel Utilisation Ratio (CUR) is
defined here as the relative rate of
utilisation of a dedicated channel or a set
of dedicated channels during a certain
period of time. The CUR is calculated per
observation period. (It is the same for
both of the receiver’s diversity channels.)

Minimum CUR The Minimum Channel Utilisation Ratio is
the lowest CUR at which the receiver
diversity is supervised. The minimum
CUR is applied to the entire transceiver
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36.3

Signal Strength Imbalance The SSI (Signal Strength Imbalance) is
defined here as the mean difference (in
decibels) between the receiver’s two
diversity channels. The SSI is calculated
per observation period

Disturbance Threshold The Disturbance Threshold defines the
limit for the signal strength imbalance, at
which it is classified as abnormal and is
regarded as a disturbance

Function

The signal strengths of the two diversity
compared after the signals have passedsthrou
equipment. The diversity supervision } plied to
only.

The following actions are carried

are measured and
io receiver
dicated channels

ly for each TS:

. The signal strengths are meag separately for the two diversity
channels during all measureme etiods for all dedicated channel
connections which quali channel utilisation threshold
criterion

In order to avoid degra@a' n fr ossible DTX (Discontinuous
Transmission) employed %he signal strength measurements on
TCH are restricted to t ubset pf 4 SACCH frames and 8 SID
(Silence Descriptor) T es as defined in /GSM 05.08/.

. The SS)alu Iculated for the TS during each observation

period
The CURI t&zlues from all TSs are then evaluated together.

The correspo transceiver gross measures are calculated for each

observatio

e gross CUR exceeds the minimum channel utilisation ratio

he value of the gross SSI exceeds the disturbance threshold

g reported after filtering of the detected disturbances. The fault
condition ceases only after a leaky bucket filter is emptied by a number
of valid observation periods without disturbances.

Only those observation periods where the gross CUR exceeds the
minimum channel utilisation ratio are taken into account in the filtering
process. This means that a fault condition is only raised or ceased
during valid observation periods.
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36.4 Operational Conditions

The diversity supervision is characterised by a number of parameters
which are implemented as software constants. The parameter values are
selected so that the risk of false disturbances during normal operation is
negligible:
Table 153  Preliminary diversity supervision parameters

Observation period 5 minutes

Channel utilisation threshold -96 dBm

Minimum channel utilisation ratio <'5\%

Disturbance threshold T\Z@Q
The disturbance filter characteristics time to alarm. If

100% of the observation periods cauges a disturbance, the time to alarm
will be 50 minutes. If the disturban jo is lesg than 50% no alarm
will be raised.

If 100% of the observation peripds icates no disturbance, the alarm
will be terminated after 100 minvte he disturbance ratio is more
than 15%, the alarm will no terminated.

G \
G §
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37 Synchronization

The purpose of this function is to synchronize an RBS internally. The

function is needed to achieve air timeslot
/GSM:05.10/ and /JTC PCS:7/.

synchronization, according to

The transition between different states and functions can be seen in the

figure below.
Startup
Free running clock
Establishing
sync.
Selection of
ref. source
Hold over time Sync.
expired established
Hold over Synchronized
state state
£ Sync. Selection of
Hold over reestablished Synchronizing ref. source
operation to ref. source
> ESB
Distribufion |4 Distribution 1)
Supewision of Master mode) Supervision of (Master mode)
ref. s6urce Ref. source ref. source
ing is not usable Timing
compensation compensation 1)
ve mode) (Slave mode)
1) Only ma
P005514B

13&4\4yjé2ronization function states

The optional synchronization reference is
synchronization function in the RBS.

erm stability of the timing is achieved by the RBS itself. The

taken from an optional

The three possible sources for synchronization are handled in the same

way by the synchronization function. The

BSC is able to request that

either the transport network, the optional synchronization function or
another RBS to be used for synchronization.

The synchronization function can have three different modes:

Stand-alone

EN/LZT 720 0008 P2A
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In this mode the RBS uses an incoming PCM-reference or the
optional reference as synchronization reference. The RBS is not
synchronized with any other RBS.

. Master

In this mode the RBS uses an incoming PCM-reference or the

optional reference as synchronization reference. The generated
timing is also distributed to other RBSes in the RBS cluster via
the ESB.

. Slave

In this mode the RBS uses another RBS &s synchronization

reference. The RBS is synchronize

The mode is set by BSC. Default mo

The Master and Slave modes are
RBS cluster with each other. The
cluster work together according to\the
figure below. One of the RBSes is se
the other RBSes in the RBS re configured as slaves. The master
RBS synchronizes towards thg PC ference or the optional reference.
The slave RBS(es) syn@hro i towards the master RBS via the ESB.

P005515A

L

Fgure&wwe logic of RBSes
37.1 n

5.10/ GSM TS 05.10 revision 4.3.0

1J S/ JTC(AIR) 940904-231R4 Technical
Specification of PCS 1900 by the PCS
1900 Joint Technical Committee

1G.823/ CCITT G.823, White Book

Whenever a reference is made to a function described in another chapter,
please refer to the table of contents to find the appropriate chapter.

37.2 Concepts
Locking The process of acquiring a phase lock to
the reference
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Synchronizing The process of maintaining a phase lock
to the reference

Internal Source An internal short-term stable oscillator

Optional Reference An optional frequency reference source

built into the RBS

PCM-reference A frequency reference extracted from the
PCM-network

External Synchronization Bus (ESB) A bus\{or distribution of
synchronization\ipformation between
RBSes in uster

RBS cluster Two or
via an EX

SyncHhronization Bus
37.3 Synchronizing to the Ref ource

Purpose

The short-term stable os

term stable synchrodization
with the long-term synzwl

. When SW dtion is re-established after hold-over operation

into the RBS needs to have a long-
nce. The function provides the RBS
source.

Description

e function is terminated by three separate events:

The executive reference source is considered faulty by the
supervision function.

2. The control values of the RBS short-term frequency source of the
TU are persistently at limit values.

3. Reconfiguration of TF mode to Slave.

Note: It is not possible to change TF mode to Slave in enabled
state.

Operational Conditions

Synchronization is reached as noted below from function initiation.
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37.4

Cold start Transmission network or other 5 minutes
RBS as source

Optional frequency source 10 minutes
For both network and optional

RBS is synchronized Transmission network, Optional 10 seconds
and Reset command frequency source or other RBS as
received on ABIS  source

RBS is synchronized Transmission network, Optional 30 seconds
and Start command frequency source or other RBS as
after Function source
Change is received

ags not jitter in

Warm start Transmission network;
frequency sour r other R
source the synch.
source

Selection of the Reference S

Purpose

The purpose is to incr@s%he m’s air time; that is to say, the

possibility to use different ronization sources decreases the

possibility for system faittre catséd by lack of a synchronization source.

Precondition and Inj
The PCM reference_must b& marked available in order to be considered

for selection.{The_function, is initiated by one of the following events:
. Startd,A%'>

. "Hold-over ed time" is reached (see Hold-over Operation)

1:55 ii'n reference source is re-established in Hold-over

. F (Timing Function) configuration

h cking to the reference source is terminated without
ccessful locking

iption

The function decides which reference source is to be used for
synchronization; that is to say, PCM interface, optional reference or
other RBS. The choice depends on the type of equipment installed and
parameters received at TF configuration according to the table below.
Units equipped with an optional reference source will always use this
option as default. By a command over A-bis it is possible to change
between the optional reference source (if installed) and the PCM
interface.
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Table 154
TF Config. Parameters Selected Synch. Source Type
TF Mode TF Synch. Optional Synch. No Optional
Source Type HW Synch. HW
Not defined Not defined Optional PCM
Master/ Not defined Optional PCM
Stand-alone
PCM PCM PCM
Internal Optiofal pcm Y
Slave Does not care Other h@s\ Other RBS

Y Rejected by the Capability Conformance Chegk function.

If the transport network is used for S
reference is taken from PCM intg

onization, the executive
start-up of the RBS on

free.
The executive reference m

the other when signal on

LOS condition on thé’select
Supervision of Referen urce€), provided that a signal is detected at
the other interface and._thai other reference is marked "available".

been selected or/i
synchronization signahbkefore a reselection is attempted or if a
reselection~s ma
momentarryc ge

reselection. of S

wphase or frequency of the RBS caused by
onization source.

37.5 Hold- ation

Purpos

Ift eference signal is considered not to be usable, the RBS cannot
ues for regulation of the internal oscillator. The Hold-over
atiomJunction keeps the RBS synchronized for a period of time
though the reference signal is not present.

ondition and Initiation
The function is initiated when the reference signal is not usable.

Description

The function when initiated freezes the control panel parameters for the
internal oscillator at the present value, meaning that the oscillator
frequency is kept constant except for ageing and temperature drift. The
RBS will still be considered as synchronized and the supervision of the
reference source will continue. After 5 minutes lack of reference signal
known as "Hold-over entered time" a fault is sent to the BSC reporting

EN/LZT 720 0008 P2A
2001-11-28

© Ericsson Radio Systems AB 313 (485)

— All Rights Reserved —



Synchronization

37.6

the lack of reference source. This fault actually implies for an ITU-T
G.703 2048 kbit/s system that the reference on both PCM-A and PCM-
B is not usable. If the RBS has not regained its synchronization either
by re-establishment or reselection within 60 minutes (when TF mode is
master and stand-alone) and within 15 minutes (when TF mode is
slave), it is reported to the BSC which orders the RBS to disable all
radio transmission. This maximum time for the internal oscillator to
guarantee synchronization quality is known as "Hold-over expired
time". The function is terminated when the reference source is
considered as usable or after "Hold-over expired time".

Supervision of Reference Source

Purpose

The function should decide if the refe sourc to be considered
as usable or not. This is done by supervi of the synchronization
source as well as the quality of the Nroryization signal.

Precondition and Initiation

The function is initiated when(gyn ization to the reference source is

Q

established.

Description

rface or the Optional reference source or
nce, the following criteria are used for
ource.

Depending on if the P
another RBS is use
evaluation of the re

, LOF (Loss Of Frame alignment) or AIS
ignal) detected by physical interface.

nd wander characteristics. The limit is specified

. i ative frequency deviation. The limit is 0.1 ppm.
Optional reference source:
al f the optional reference source.

egal high jitter and wander characteristics. The limit is specified
1G.823/.

legal high relative frequency deviation. The limit is 0.1 ppm.
Other RBS as reference:

. Interruption.

. Correct and continuous frame number.

. lllegal high wander characteristics. The limit is specified in /
G.823/.

. lllegal high relative frequency deviation. The limit is 0.1 ppm.
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The outcome of this continuous supervision of the reference is either
that the reference is usable or not. The function terminates when
"Hold-over expired time" ends in "Hold-over state".

37.7 Locking to the Reference Source

Purpose

The function supervises the locking process and limits the time for
locking to the reference source.

Precondition and Initiation

The function is initiated when a lockin 0 a reference source is
made.

Description

The function checks that the cq tr ues for the internal source have
stabilised to within a range not nd| 3 the highest and lowest values,
with a margin. Depending i ihterface or the Optional
reference source or anothér’RBSis used as a reference, the following
criteria are used for eval n of the locking process.

Locking to the PCM% ace:
. PCM-reference prese detected by physical interface)

Locking to@e optional reference:

-fail atus’of the optional sync. function
. Time; % set at initiation
. T e ofMhe oscillator control signal
Lockin@ RBS:
. SB hronization presence

; @ time-out set at initiation
The value of the oscillator control signal
time-out, which is 6 minutes, is in both cases used to disqualify a
attempt that takes too long. A fault is sent to the BSC at time-

out, But the internal source will still try to lock an available reference.
Limited functionality is reached within 4 minutes from function
initiation. Calls can be established but performance criteria are not
fulfilled, that is to say, the risk of dropped calls is higher. The function
terminates when synchronization is established.
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37.8

37.9

37.10

FN-Offset

Purpose

The purpose is to improve handover performance. If one RBS is
configured for several cells and handover is done between two cells
controlled by the same RBS, the handover execution time will be longer
if the two cells are synchronized together.

Precondition and Initiation
The function is initiated by a request from t

Description

The FN (Frame Number) offset functi
a site to use a defined offset from the
the central timing of the RBS. The
distributed TDMA frame number.

The offset is configurable from the
that all timeslots must be disa
reconfigure all the others. The/co
Functionality Administration tion.

O
ESB Distribution \

Purpose

This function defingg th timing information is distributed on the
ESB interfac%wh mode is defined or changed to master.

ed by two separate events:

makes it possible for a TRU at
numbeér distributed from
is added to the

er timeslot, the condition is
orfiguration of one timeslot will
ation is carried out by the

Preconditi

The function is

)
i
meagurement loop is closed. The function is terminated when TF state

Timing Compensation

Purpose

This function displaces the internal timing bus towards the ESB with
the TF compensation value received at TF configuration.

Precondition and Initiation
At TF configuration when TF mode is defined to Slave.
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Description

The timing difference between different carriers within a cell shall be
less than 1/4 bit in the air (920 ns). To fulfil this requirement the
following delays must be compensated for:

. the distribution delay on the external synchronization bus

. the transmitter chain delay (delays in transmitter, combiner, feeder
and antenna)

The BSC/OSS operator defines one RBS in the RBS cluster to master
and the others to slave(s). For each slave the OMT operator also
calculates and defines a TF compensatior_value. The TF compensation
value is forwarded to the slave(s) at TF co

The operator uses the following for

compensation value, T for each slaye:

TF,, = master §, — slave {4 — tq,
t.s, IS the distribution delay on thie
the master and the slave. There

Elements that affect this delay are
type and the RBS-cluster t

different delays for each slave.
length(s), cable type, cabinet

)]

ays in transmitter, combiner, feeder
rent delays for each RBS.

@ Rdl synchronization bus between

t.q IS the transmitter chai
and antenna). Therecan b

A positive value on the icates that the internal timing bus is
delayed relative to t SB. egative value indicates that the internal
timing bus is advange ive to the ESB.

The RBS also a frame number from the ESB and distributes it
on the internal tining The function terminates when TF mode is
changed from Sl

=
S
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38 Radio Reception

Radio reception defines the function to receive an RF signal from the
air interface and restore the bit stream. Diversity is used to improve the
sensitivity on the receiver. It is achieved by having two antennas, and
by that means take advantage of two or more receiver paths.

38.1 References

For GSM 900 and GSM 1800:
/IGSM 05.04/ GSM Requ
/GSM 05.05/ GSM Regui
For GSM 1900:

The references PCS: 4-6 are chap
1900 Physical Layer 1 Specification.m

IPCS 4/
/IPCS 5/ ansmission and Reception
/PCS 6/ iQ Subsystem Link Control

38.2 Radio ReceptionO \

Purpose

To receive an R | and restore the bit stream that constitutes a
burst.

ents 05.04 Phase 2
nts 05.05 Phase 2

the document: Volume 1, PCS
d: JTC(AIR)94.08.01-231R3

Q

Precondition initiation

The ATS % traffic. The reception initiates when the ATSR is
taken intg tra
The es an RF signal from the MS on the air interface. First

al is filtered in order to isolate the targeted MS signal from other
ign. Then the signal is amplified and finally demodulated. In
emodulation phase the bit stream that constitutes a burst is restored.

GSM 900 specification of Receiver characteristics is found in /
05.04/ and /GSM 05.05/.

The GSM 1900 specification of Receiver characteristics is found in /
PCS 4/, /IPCS 5/ and /PCS 6/.

38.3 Diversity

Purpose
To improve sensitivity on received signal.
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Precondition and initiation

The Air Time Slot Resources (ATSR) must be configured for diversity.
The diversity initiates when the ATSR is taken into traffic.

Description

Antenna A Antenna B

RXA {NRXB

03_0466A

Figure 136  Diversity

mance on received signal is by using
diversity. This can be by using two reception channels that are
independently influgiced~ayfading. Both of the two insignals from the
antennas are combined_in the receiver. The receiver uses the weaker
signal togeth@ ith the~styonger signal, with a factor proportional to
SNR (Signakto atio) on each antenna.

£

One way to improve
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39 Radio Transmission
Radio transmission denotes the function to "Generate a Radio

Frequency (RF) signal".
39.1 References

GSM 900 and GSM 1800
/IGSM:05.02/

/IGSM:05.04/

/GSM:05.05/

/GSM:05.08/

/GSM:05.10/

Q
GSM 1900

1JTC:6/

[ITC:7/
[JTC:8/

GSM Requirements 05.02 Phase 2 version
4.6.0

GSM Require ts 05.04 Phase 2 version

3.1.2
GSM irements )J05.05 Phase 2 version
4.13.0

Gs@hents 05.08 Phase 2 version
4.6.

equirements 05.10 Phase 2 version
2.0

/JTC:8/ are chapters in the document:

/GSM:05.02/ %\A Requirements 05.02 Phase 2 version
6.0

The references / .

Volume 1,£CS 1 hysical Layer 1

%benedﬂcwR)94.08.01-231R3

Physical Layer Overview

Multiplexing and Multiple Access on the
Radio Path

Forward Error Protection Coding and
Interleaving

Modulation

Radio Transmission and Reception
Radio Subsystem Link Control
Synchronization

References

When a reference is given in the text, it may have a section number
added. For example, /JTC:5.3.5/ points at chapter 5, section 3.5.
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39.2 Concepts
Base Transceiver Station (BTS), defined in the chapter "Radio
Configuration, RBS 2000 Macro".
Radio Base Station (RBS), defined in the chapter the "Radio
Configuration, RBS 2000 Macro".
Combining system and filtering is the interface between transmitters and
the antenna system. The functions of the system are:
. Antenna system supervision support
. RF filtering
. Duplex filtering
The TX reference point X is defined as the ere the TX antenna
signal crosses the RBS border, that i e connecjqr for the antenna
feeder. See Figure 137 on page 322.
Loy
TX >
1S T
Combining
X > stem >X
/(C\ filtering X =TX reference point
Figure 137 point X
When the A ) prises an antenna mounted equipment, the TX
refere peintisthe antenna mounted equipment part antenna
conn r. See Figure 138 on page 323.
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RBS

TX >

Combining Eeeder Antenna j/
X > system > mounted =X
equipment

+
filtering

= TX reference point
/Q 02_0467A

unted equipment

Figure 138  TX reference point X with’an

39.3 Functions

Radio transmission

Radio transmission denotes nction to "Generate an RF signal”
from the bit stream tha%titu s a burst.

The transmitter use ation format specified in /GSM:05.04/ for
GSM 900 and GSM (18 1JTC:4/ for GSM 1900.

The RF transmis racteristics are in compliance with
requirements i :05.05/ for GSM 900 and GSM 1800 and /JTC:5/
for GSM 1900,

oni of the RF transmission is in compliance with
in /GSM:05.10/ for GSM 900 and GSM 1800 and /JTC:7/

The sy
requirem
for GSM

1800 and /JTC:6.5-.1/ for GSM 1900.

ing idle timeslots, dummy bursts are transmitted. The dummy burst
fined in /GSM:05.02:5.2.6/.

Transmitter filling

The RBS can be configured for transmitter filling. All transmitters
serving a cell are then configured with a filling level which transmits
dummy bursts in the idle timeslots.

Transmitter filling is not configurable for synthesized frequency hopping
transmitters or for transmitters configured for DTX.

Transmitters configured for BCCH carrier are not affected by the filling
level.
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39.4

SW Power Boost

In order to improve downlink performance, a BTS, without Filter
Combiner,can be configured for TX diversity.

Note: Only the following macro configurations are supported:
RBS 2101, RBS 2102 and RBS 2202 with configurations
1x2, 2x2, 3x2, CDU-A for 900 MHz, CDU-A with TMA for
1800 MHz and 1900 MHz.

Two transmitters connected to different antennas are then transmitting
with maximum power on the same frequency. One of the transmitters
has its bursts forwarded in time two bits compared to the other. The
MS receiver signal processing will then contribyte to a downlink
performance gain of some 3 dB.

SW Power Boost is initiated when the yhaster tra itter is configured
on A-bis to a nominal power value 2 r higher ghan the maximum
nominal power defined for the TX, and eration and Maintenance
Link is established to the slave tra [. e slave is the next
transmitter in the same antenna s

Faults from one of the two TX instan ill result in that a class 2
fault, TX Diversity fault, is rep rom the TX via fault reports over
A-bis.

Operational Conditoiodx

Frequency band

Transmitters for the 900 band are capable of operating in the
extended GSM 90Q\trequ band, 925 — 960 MHz.

The combinidg syste ports the primary GSM 900 band, 935 —
960 MHz of_the ded”GSM 900 frequency band, see /GSM:05.05:2/
depending uip t

Transmitter SM 1800 band operate in the GSM 1800

frequency 05 — 1880 MHz. See /GSM:05.05:2/.

Transmitt r the GSM 1900 band operate in the GSM 1900
b

freque 930 — 1990 MHz. See IJTC:5.1/.
minal p r

minal power is the maximum output power the transmitter is
d to use.

power is defined as the power level at the output of the
transmitter, and is set at configuration. It is possible to set 7 values in
2 dB steps with accuracy according to /GSM:05.05:4.1.2/ for GSM 900
and GSM 1800 and /JTC:5.3.3/ for GSM 1900.

Output power

The output power is measured at the TX reference point, see Section
39.2 Concepts on page 322.

The output power is configuration dependent and is described in the
chapter "Radio Configuration, RBS 2000 Macro".
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Dynamic power reduction

The transmitter can control the output power as defined by the base
station power control function.

Frequency hopping

The transmitter is capable of frequency hopping as defined by the
frequency hopping function.
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40 Frequency Allocation Support

The FAS function measures the interference level on a number of
frequencies, specified by the operator. The measurements are performed
on idle channels or idle burst positions.

The TRXC:s execute the FAS function independently of each other
(however all TRXC:s don’t have to be used). Thus it is here described
only how the FAS function works on one TRXC.

FAS measurements can start when the TRXC has been configured with
a list of FAS frequencies. Measurements are performed during one or
several FAS measurement periods.

Each FAS measurement period is started and\stopped by Abis O&M

messages. During the FAS measurem [ d the TRXC shall handle
the measurement of the signal levelg,/on all specjfied frequencies, once
every 15:th second and accumulat
frequency.

The number of times each fr

reported.
40.1 References ¥
/GSM:05.05/ \
40.2 Concepts

Percentile value; ortion of samples in a distribution.

ercentile value for a distribution is the value for

An example; The
samples have a value equal to or less than the

which 90 per of t

percenti lue:
40.3
40.3.1
A
vay that’can be interpreted as ARFCN:s with a value ranging from O
if 1023. This value range is accepted (The BTS can however only
mg@asure on frequencies for which it has capability). The relation
pefiveen frequencies and ARFCN:s is specified in /GSM:05.5:1.1/.
The FAS support capability and the number of frequencies transferred
are checked.
All eventually on-going measurements are stopped.
Measurement result are cleared.
40.3.2 Start measurement

FAS measurement will be started by O&M message. Old measurement
results are Optionally cleared.
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40.3.3 Stop measurement
FAS measurement will be stopped either by directed O&M message, or
by receiving a new configuration.

40.3.4 FAS measurement

The FAS measurements are performed according to the following:

4. A FAS measurement is done every 15:th second. During that FAS
measurement interval the signal strength of each frequency in the
frequency list is measured once.

5.  During the first 10 seconds of the FAS measurement interval, only
idle channels will be measured on, vailable resources are
used.

6. If the configuration includes freq ich the TRXC
lacks capability to measure on neglected.

7 The measurements are doné (© affic channels, TCH/F and
TCH/H , and on the idle positio active TCH/F.

8.  Frequency hopping is s put limited to a maximum of 63
frequencies. Measure guencies belonging to the own
TRXC only take place reception is scheduled for these
frequencies (On idle

9. Measurements are _star a, from one FAS measurement
interval to anoth g position in the FAS frequency list (To
avoid that som s may be underrepresented if there isn’t
always time t e on them all)

10. The measure are as equally distributed as possible over all
availablé’ time_slo

11. The rem are as equally distributed as possible in the
multiframe ture, except for active channels where the
positi

12. The rength of each frequency is measured during one
burst, ame way and with the same resolution as in active

nnel measurement. Not more than four bursts are used for
easurements on one time slot during one SACCH
easurément period.
he result of the measurements are stored in a histogram
onsisting of 64 counters for each frequency, one counter for each
al level. The number of times a specific signal level has been
measured is accumulated in the corresponding counter.
40.3.5 Measurement reporting

Measurements are reported on request by O&M messages.

The TRXC will, for each frequency measured upon, calculate the

median value, the percentile value according to the percentile parameter

and the number of measurements done on the frequency.

The result of the calculations sent on Abis O&M link in "FM Reports”.

If a frequency has not been measured upon, i.e. if a number of
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measurements equals zero, the median and percentile signal strength
values are reported as zero.

40.4 Operational Conditions

At least one timeslot on TCH must be enabled. Measurements can only
be performed on enabled timeslots configured as TCH/F or TCH/H. The
RX must also be enabled.
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41 Restart and Recovery

The "Restart and Recovery" function allows the RBS or a specific
Replaceable Unit, RU, (see Section Concepts below) to be started or
restarted in a controlled manner. Restart occurs with installation, repair
or reset. The restart and recovery function is used with:

. power on
. spontaneous reset (watchdog, software fault, memory fault)

. reset button

. BSC ordered reset

The restart and recovery function dete
of being brought into operation and, }
operation. If the unit cannot be bro
and recovery function identifies the
base station’s visual indicators.

hether a unit is capable
epares the unit for

t into operation, then the restart
operator using the

41.1 References
If a reference is made to a ign described in another chapter, please
refer to the table of contents to e the relevant information.
G
41.2 Concepts
RU aceable Unit
RU is the smallest unit that can be
handled on site or in a repair centre and
about which information can be retrieved
O via OMT or BSC.

downloaded from the BSC. A Main RU is
classed either as CMRU or DMRU, see

below.
Sub Replaceable Unit

A Sub RU is always connected to a
superior Main RU. This connection is used
for the retrieval of equipment information.
A Sub RU does not normally have a
processor. An RU with a processor that is
not loadable is also classed as a Sub RU.

Main R Main Replaceable Unit
A main replacable unit contains one or
@ more processors, to which software can be

Passive RU Passive Replaceable Unit

A Passive RU has a very low level of
intelligence and is independent of the
processor system, for example, it has no
connection for O&M communication. In
the RBS 2000, for example, the cables are
Passive.
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CMRU Central Main Replaceable Unit
An RBS has one CMRU.

DMRU Distributed Main Replaceable Unit
A Main RU is distributed if it is
subordinated to the CMRU.
41.3 Function

41.3.1 Purpose

The entire RBS is brought into operation in a trolled manner. The
sequence of events is given below.

41.3.2 Description &

The sequence of actions initiated } jzed below:
start CMRU-processor

start DMRU-processor
start Sub RU-processa@
start CMRU basic ions

[ tio

%
read pafameter OM bus
defin ’%

10 link estab nctions for Sub RUs connected to DMRU

© o N o oA W N P
0
2}
D
=
)
<
A
(@
o
D
0
o

pdate RBS database for Sub RUs connected to DMRU
ait for expected Passive RUs

17 internal configuration

18 check RBS operational ability

19 set fault indicator on all DMRUs with faults

20 set operation indicator on all DMRUs with no faults

21  set fault indicator on all Sub RUs with faults

22 set fault indicator on all DMRUs with faults

23 bring CMRU into remote operation
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24  bring DMRU into remote operation

Start processor:

. If the checksum for the updated application software is correct,
the updated application is chosen as application software.

. If the RU is a DMRU without non-volatile memory, the DMRU
must retrieve software from the CMRU.

. If database parameters are not useable, are inaccessible or out of
range, default values are used instead.

Termination of start processor:

Terminated when the updated appli
or with a new reset. If there are pr
software, then the base application is

e has started correctly,
g updated application
en as application software.

41.4 Operational Conditions

41.4.1 Operation and Maintena
Maintenance functions re to reStart and recovery are described in
chapterOperation and Mainte e Terminalhe visual indicators
relevant to restart and r ry are described in ch&@pperation and
Maintenance Supportkunct Il of the visual indicators associated

rned on for a minimum of 2 seconds
t RU. This allows visual identification of

with a RU are tem
during the initial r

41.4.2 Capabilitig

The sta is defined as the time elapsed from when the power is
turned on (a aving been off), or from the reception of reset (reset
button p or-BSC reset order received) to when the RBS is ready to
réinote mode. Depending on the reason for restart, certain
taken during start up, which results in various start-up
ime after BSC ordered reset is less than 8 seconds if all
e preloaded with software with correct revision and a correct
is installed. For all other restart cases with a heated oscillator,
Start timeé of the whole RBS is about half a minute. For the restart
35€e with a cold oscillator (power on), restart time of the whole RBS is
alyout 5 minutes. For information of the temperature influence on start
lige and the delay caused by the environment control unit, see
chapterUnit Description, ECU

EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 333 (485)
2001-11-28 — All Rights Reserved —



Restart and Recovery

Q \ii
This page { tionally left blank
Q

~
S

334 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A
— All Rights Reserved — 2001-11-28



Function Change

42 Function Change

The purpose of "Function Change" is to facilitate the reload, change or

upgrade of the RBS software and the subsequent activation of that

software. The software is downloaded from the BSC to the RBS via the

A-bis interface.

Function change incorporates the following features:

. Rapid initial start

- Software preloaded in the non-volatile memory of the
RBS during manufacture; pemnits rapid initial start.
. Rapid restart
- At restart of an RBS f er failure, the
software does not ha e downloaded via the A-bis
interface to the RBS—This ecause of the non-volatile
memory of the RB

. Minimised software download

- Software is di
one copy of
minimi

. Software downloa

- The
affe
S

O
42.1 Concepts \

File Packa A set of individual software files which
together constitute a revision of the
software required by an entire RBS or by
parts of the RBS.

File~Revision The file revision identifies a specific
software file. This includes the type of
Main RU the software is intended for
execution on as well as the software
revision.

Software file The software necessary for a class of Main
RU and its loadable Sub-RUs. A software
file contains application software.

CMRU Central Main Replaceble Unit. An RBS
has exactly one CMRU. In the RBS 2000
Macro hardware architecture, the DXU is
the CMRU. In the RBS 2000 Micro
hardware architecture, the DXB is the
CMRU.
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DMRU Distributed Main Replaceble Unit. A
Main RU is said to be distributed if it is
subordinated to the CMRU.

Main RU Contains one or more processors, to which
software can be downloaded from the
BSC. A Main RU is either central or
distributed, see above. A Main RU may
or may not have a direct signalling link to
the BSC.

RU is the smallest
ed on site or in a
ich information can

RU Replaceble Unit.
unit that can be ha
repair center

Sub-RU always connected to a

i ] ~This connection is

3/ of equipment

Bub-RU normally does not
>sor. Note that an RU with a

42.2 Functions

ORBS SW file

A-bis -] Distributed

manry [ | ™"
e I
packag

01_0285A

42.2.1 oftware Storage

Every Main RU is equipped with both volatile and non-volatile memory.

Application software, either downloaded via the A-bis interface,
transferred internally, or installed during manufacture, is stored
semi-permanently in the non-volatile memory.

Before execution, the software is copied from the non-volatile memory
into the volatile memory, where it is executed. This arrangement permits
the RBS to operate normally, that is, executing one version of software
while loading a new version of software as a background activity.

One area of the non-volatile memory contains the base application
software. The base application software can only be updated by
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function change if the normal application software is valid, thus there is
always one application software available. If the normal application is
corrupt (or unavailable), the base application software is automatically
selected instead.

42.2.2 Software File Relation

Each Main RU visible via the A-bis interface is offered every software
file within the appropriate file package. The file revision of the offered
software file is compared with that of the software files already held in
non-volatile memory in order to determine whether download is
necessary or not. Download is carried out @nly when the file offered
has a different revision than the one held in\RBS memory.

As an alternative to the above, unco
supported. In this case, there are n
forth, for the download.

onditions\on File Revision, and so

42.2.3 Software File Download

The CMRU accepts the download ware files intended for all
Main RUs in the RBS.

A DMRU never accepts
since this must be d@e Vi CMRU.

This arrangement mearé\w\i}%‘:t;? the files actually needed by each Main

RU are downloaded. Eachindividual file is downloaded only once, thus

minimising the softyare nload time required. Note that this is an
totn

improvement co e general A-bis concept; downloading a
software file sevéya es, once for each Main RU needing it.

Loading soffware
operational’

The tra fa are file is initiated and performed via the A-bis
interface. T RU stores the transferred software file in non-volatile

memory,

a_ Main RU is allowed in any state, even while

During are Jdownload to the central Main RU, appropriate software
files are red internally to the distributed Main RUS.

e software files, appropriate to a specific Distributed Main RU,
ot already loaded on that RU are transferred. The software
rred are stored directly in the non volatile memory of a
ibuted Main RU.

42.2.4 Required
On completion of the internal distribution of software files, the RBS
informs the BSC that a restart of the RBS is necessary to activate the
new software.

42.2.5 Software Start

The activation of new software is ordered via the A-bis interface. When
the order is received, the software is copied from non-volatile memory
into volatile memory, where it is executed.
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42.3

42.3.1

42.3.2

At switch-over to the new software, traffic is affected. This implies a
restart as in chaptdRestart and Recoverpllowed by configuration and
enabling as specified in chaptéunctionality Administration

At start-up (in START_CF_CMD), negotiation will take place between
BTS and BSC. The BTS sends a NEGOTIATION REQUEST message
to the BSC including a list of valid IWDs supported by the BTS. A set

of IWDs is chosen by the BSC in NEGOTIATION REQUEST ACK
message and is sent to the BTS which adapts to the selected IWDs. This
backward compability function introduces the possibility to connect a
BTS (R8) to a BSC (R7). It is also possible to run a BSC (R8) with a
BTS (R7), and with BTS (R8) in either R7 midde or R8 mode.

A BSC (R7) will answer with a reject messag
NEGOTIATION_REQUEST_NAK, to the TION_REQUEST
message as it is not supported by BSGtR7). The\BTS will then adapt
to IWDs according to BSC (R7) when
NEGOTIATION_REQUEST_NAK messa

Operational Conditions @

Operation and Maintenanc

received.

The visual indicators releva Function Change are described in
chapterOperation and Klaintena erminal

Capabilities

e A-bis to the RBS and internal transfer
ect the normal operation of the RBS.

The download of so
of software files do

Switch-over, that iS; ware start of an RBS, takes less than 60

seconds.
The switc tim efined as the time elapsed from the reception
com v
0

of a start ia A-bis to when the Main RU is ready for
re-establis e link to the BSC.

SN
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43 Functionality Administration
"Functionality Administration" provides the functionality necessary to
allow the BSC to configure, enable and disable AOs within the RBS.
This function also includes general layer 3 A-bis OML support for other
functions within the RBS.
43.1 References
Whenever a reference is made to a function described in another chapter,
please refer to the table of contents to find the appropriate chapter.
43.2 Concepts
Elementary Procedure The pr e A-bis OML at layer
3 consist§ (of EPs (Elementary
Procedu An EP 48 a unit of interaction
between-the and one of the MOs. An
EP ¢o ofyan initiating message and a
respong or example, an EP may consist
of the ending an initiating message
RE REQUEST and the MO in
e esponding with a message
o FIGURE REQUEST ACK.
RU laceble Unit. An RU is the smallest
unit’that can be handled on site or in a
pair center and of which information can
e retrieved via OMT or BSC.
AO Application Object. An abstract subclass
Q of MO, which provides part of the
\ functionality of a BTS
MO \ Managed Object. The BSC manages the
O&M of the RBS via the A-bis O&M
Interface. The RBS equipment is seen as
MOs by the BSC. This is a means of
describing the RBS in a functional-
oriented way, and a logical model of the
RBS in terms of MOs is built in the BSC.
All O&M actions are based on this logical
model structure created in the BSC.
An MO does not necessarily have a one-
to-one relation with a physical unit in the
RBS, and the MO comprises either both
hardware and software or software only.
See also Figure 140 on page 340.
SO Service Object. An abstract subclass of
MO, which provides service functions for
a set of MO instances including itself.
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DP
Digital Path

IS
Interface Switch

TF
Timing Functions

S
| AO )
Appiication Object Xr@a Slot handler

CON LAPD
Sign. Conc.

4
MO <§ RX .
Managed Object [ | Radio frequency Receiver

@ TRXC
Transceiver Controller
o émect

CF
Central Functions
01_0286B
Obj |

Figure 140 M%% assification

43.3 Functions

T D
Radié.frequency Transmitter

hjdct Connection
3 an communicate with an AO instance, that instance

43.3.1 Applicatif

onnect an AO to an SO

isconnect an AO from an SO

43.3.2 Application Object Configuration

Each AO has a number of associated configuration parameters which
control the way in which it functions.

An AO has two states relevant to configuration:
. Enabled
. Disabled

The configuration of an AO by the BSC involves three distinct
operations performed over the A-bis OML:
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. Configuration
. Enable

. Disable

Configuration
The process of setting the desired configuration parameters for an AO.

For most AOs and most configuration parameters this process must be
performed while the AO is disabled. However there are a number of
exceptions, certain parameters on certain®’AOs may be configured by the
BSC while the AO is enabled.

When a configuration request is recei
checks that all preconditions for a ¢

e A-bis, this function
ge in coRfiguration are satisfied:

. All parameters are within the itted rarige or have permitted
values
. If the AO is enabled, parame t cannot be changed in

enabled state must not be ¢

. For certain classes of
consistent with eac her

The BSC is informed/of-the ssful configuration of the AO or, if
unsuccessful, an indica f why the configuration failed is returned.

configuration parameters must be

Enable

Enable attempts te an AO with the current configuration
parameters.

When an Q re t is received via A-bis, this function checks that

a change to enabled state are satisfied:

configuration parameters must be previously set by

B informed of the successful enable of the AO or, if
ccessful, an indication of why the enable was unsuccessful is
rned.

Disabllle
Disable deactivates an AO.

When a disable request is received over the A-bis, this function only
needs to check that all preconditions for a change to disabled state are
satisfied.

If the check is successful, the function of the appropriate AO is
disabled. The AO IS and AO CON are exceptions to this, they retain
their normal functions even when disabled.
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43.3.3

The BSC is informed of the successful disable of the AO or, if
unsuccessful, an indication of why the disable was unsuccessful is
returned.

A-bis OML Support

Layer 3 downlink Elementary Procedures

Downlink EPs are those EPs initiated by the BSC. The initiating
message is checked for the following criteria:

. Valid header and message code

. Correct length

. All mandatory parameters are presgnt

. Only mandatory or optional para are present

. Parameter values are in ran

An initial message that fails to me these criteria is rejected. If
the message is so badly corrupted th S not recognisable, the
message is simply ignored.

A message which meets all ese cCfiteria is forwarded to the
appropriate handling futttion. andling function is then responsible
for responding to the initia sage.

This is a general fu
initiated on the Abi wterface. It is performed after the general
Format Check; The fuqction must not be explicitly refered to.

Layer 3 upli me y Procedures
Uplink EPs are EPs initiated by the RBS. All functions within the

W atenuplink EPs use this function to provide supervision
NE O

time supervised. The initial message of an EP is
timeout occurs before a response is received. The initial
nt once, and then repeated a maximum of two times.

ponse from the BSC is checked for the following criteria:
alid header and message code

drrect length

. All mandatory parameters are present

. Only mandatory or optional parameters are present

. Parameter values are in range

A response message that fails to meet any of these criteria is simply
ignored.

A response message that meets all of these criteria is forwarded to the
function that initiated the EP.
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After a timeout the message is retransmitted. A maximum of 2
retransmissions are performed. After 3 timeouts (including 2
retransmissions) Layer 3 supervision is terminated.

43.4 Operational Conditions

43.4.1 Operation and Maintenance

The visual indicators relevant to Functionality Administration are
described within the context of Operation and Maintenance Support.

.
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44 Operation and Maintenance Support
Operation and Maintenance Support defines RBS functions related to:
. Buttons

. Visual indicators
. Change from Local to Remote Mode and vice versa
. Loop Control

. RF Loop Test Supervision

. Calender Time
. RSSI Temperature Compensati
. Max Cooling &

44.1 References
Whenever a reference is made tion described in another chapter,
please refer to the table of conten ind the appropriate chapter.

44.2 Concepts
CMRU @ Central Main RU. The CMRU belongs to

RU type Main RU. The RBS is
physically connected to the BSC via a
RU. There is only one CMRU in each
BS. In the RBS 2000 architecture, the
DXU is the CMRU

DMRU Distributed Main RU. A Main RU is said

&
\ to be distributed if it is subordinate to the
\ central main RU, CMRU.
EDMR@ Energy DMRU. An EDMRU is a DMRU

that handles the energy control
functionality of an RBS cabinet.

Ex ign Cabinet In a multiple cabinet configuration, the
Extension Cabinet is the cabinet without
the SO CF. The Extension Cabinet is
connected to a master cabinet and cannot
operate without the master cabinet.

ILO In Local Operation (Op. State). When the
RBS, CMRU or DMRU is in the state
"local operation” the instance can be
operated from the OMT.

IRO In Remote Operation (Op. State), the
RBS, DXU, TRU or ECU has a link
established to the BSC.

U In Use (Op. State). When RBS, DXU or
TRU is in state "In Use" the instance is
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configured and enabled to fulfil its
purpose.

Local Configuration When a RU reads necessary information
from its database and a signal is sent
when it is ready.

Main RU Contains one or more processors, to which
SW can be downloaded from the BSC. A
main RU is either central or distributed. A
main RU may or may not have a direct
signalling link to BSC.

Master Cabinet In a multiple onfiguration, the
Master Cabinget Is inet with the SO
CF. In thisdocument a Master Cabinet is
considered equal fo a stand-alone

MO Managed c@c The BSC manages the
of the’RBS via the A-bis O & M
The RBS equipment is seen as
BSC. This is a means of
thing the RBS in a functional-
ay, and a logical model of the
terms of MOs, is built in the BSC.
Il O™& M actions are based on this
al model structure created in the
BSC. An MO does not necessarily have a
e-to-one relationship with a physical
unit in the RBS and the MO comprises
either both HW and SW or SW only.

ient

RFU Ready For Use (Op. State). When in

\ operational state "Ready For Use" the
instance is started by the BSC with the
correct SW.

Received Signal Strength Indicator

Replaceable Unit. An RU is the smallest
unit that can be handled on site or in a
repair centre and of which information can
be retrieved via OMT or BSC.

SO Service Object. A Service Object is an
abstract subclass of MO. An SO instance
carries service functions for a set of MO
instances, including itself. The Service
functions include Layer 2 termination and
Layer 3 distribution. They may also
include HW supervision and SW handling.

Sub-RU A sub-RU is always connected to a
superior main RU. This connection is used
for retrieval of equipment information. A
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sub-RU does not normally have a
processor. It should be observed that a
RU with a processor that is not loadable is
classified as a sub-RU.

TDMRU Transceiver DMRU. A TDMRU is a
DMRU that handles transceiver
functionality.

44.3 Buttons

Purpose

To be able to reset, to start test oper ion and to change
between local and remote mode.

Preconditions

For the CPU Reset-button and
requirements. For the Local/Re ton see Section 44.4 Change
RU to Local Mode on page d-Séction 44.5 Change RU to
Remote Mode on page 34 ctlons are initiated when the
buttons are pushed

putton there are no precondition

Description

CPU Reset:

A CPU Reset bu an be‘found on the CMRU, TDMRU and
EDMRU (DXU, TRU CU). When the CPU Reset button is
pushed the_uni and-all its sub units will be reset.

Local/Remot
n can be found on the CMRU and TDMRU

he Local/Remote button is used to change RU mode
For further description of the Local/Remote button,
‘ Change RU to Local Mode on page 347and Section
to Remote Mode on page 348.

Purpose

To change from Remote Mode to Local Mode which means to release
and stop the layer 2 communication links on Abis interface and to
disable MO TX and MO TS if they were enabled.

Preconditions and Initiation

The RU operational state should be IRO, RFU and IU. The RU Mode
should be Remote. The function is initiated when the Local/Remote
button on RU is pushed.
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44.5

Description

The Local Mode Indicator starts flashing to indicate that a change of

RU mode is in progress. The Operational indicator is turned off if
applicable, see Section 44.15 Operational Indicator on page 354 and the
Local/Remote button is disabled.

The subfunction Local Mode in Progress is performed, seeSection 44.24
Local Mode in Progress on page 361. After this the Local Mode
indicator is turned on, the Operational Indicator is handled see Section
44.15 Operational Indicator on page 354 and the Local/Remote button
is enabled.

In the case of SW Power Boost with the RU
the master TX, the following also applies;

The TDMRU that implements the slav
in progress without trying to establish
disabled if it was enabled.

figured to implement

tate remote mode
L. MO TX)on the slave is

The following will occur when the
. The Local Mode Indicator is tdr

. The Operational Indicat tcateS RU operational mode
according to descriptio

. The TX Not Enabled indi s turned on.

. An external condition ¢ , called Toggle Information is raised.

Limitations: The statu
stored in RAM that i
Toggle Information

external condition, Toggle Information, is
t affested by SW reset. During start, the
e Local/Remote button is set to Local.

Change R@ e Mode

Purpose
To establi k towards the BSC.

jtio Initiation

erational State should be ILO and the RU Mode should be
ction is initiated when the Local/Remote button is

An RU tannot be changed to Remote Mode until the local configuration
on the RU has been performed.

The Local Mode Indicator starts flashing to indicate that a change of
RU mode to Remote is in progress and the Operational Indicator is
handled, see Section 44.15 Operational Indicator on page 354.

The layer 2 communication links (the links concerning the SO) on the
Abis interface enters a state where they await a link establishment
attempt by BSC. By acknowledgement of such attempt, the link will
become established (refer to the Terrestrial Link Handling functionality).
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44.6

44.7

The RU mode is changed to Remote immediately after the link towards
the BSC is established.

The external condition class 1, called switch information, is ceased. The
ceased external condition is not reported to the BSC.

When the RU has entered Remote Mode the function terminates and the
Local Mode indicator is turned off.

Change RU to Remote Mode Cancel

Purpose

To cancel a change to Remote Mode when axchange of RU mode from
Local to Remote is in progress.

Preconditions and Initiation

The RU mode should be "Chan e mode in progress”. The
function is initiated when Local(Re tton on RU is pushed.

Description
If the Local/Remote butt

during a change from Local to
Remote Mode (the Lpcal dicator will be flashing during the
change of RU mode), tempt of changing RU mode to Remote is
interrupted. The Local/Re button is then disabled.

The layer 2 comm inks (links concerning the SO) on Abis
interface are rele and stopped by RBS (refer to Terrestrial Link
Handling Functi

The Local Mode
.15 Operational Indicator on page 354 and the

handled, see tion

Locallr bu is enabled.

At the termin of the function the Local Mode Indicator will be
@)

turned rational Indicator will indicate the RU operational
mode ing)to description and an external condition class 1, called

Toggle on is raised.
C g%sw Power Boost Slave RU to Local Mode

e pose

witch the slave RU from Remote Mode to Local Mode

Preconditions and Initiation

The RU operational state should be IRO, RFU and IU. The RU mode
should be remote. The function is initiated when the Local/Remote
button on TDMRU (TRU) is pushed.

Description

The Local Mode indicator starts flashing to indicate that a change of
RU mode is in progress. The Operational indicator is turned off if
applicable, see Section 44.15 Operational Indicator on page 354, and the

EN/LZT 720 0008 P2A © Ericsson Radio Systems AB 349 (485)

2001-11-28

— All Rights Reserved —



Operation and Maintenance Support

44.8

44.9

Local/Remote button is disabled. When RU mode is changed to local
for the slave RU, a TX diversity fault is raised on the master AO TX. A
FAULT_REPORT message is sent to BSC on Abis interface. RU mode
is changed to local and Abis communication with BSC via the master
RU is stopped. When Local Mode has been entered, the slave MO TX
is disabled if it was enabled, and the TX NOT ENABLED indicator is
turned on. After this, the Local Mode indicator is turned on, the
Operational indicator is handled (see Section 44.15 Operational
Indicator on page 354), and the Local/Remote button is enabled.

The following will occur when the function terminates:
. The Local Mode indicator is turned on:.

. The Operational indicator indicates tional mode
according to description.

. The TX NOT ENABLED indicat urned o

. RU operational state = ILO.

Loop Control

Purpose

To test the transmissio@nw& looping all traffic back to the BSC.

Preconditions and Initi

The MO state shoul
Control is initiated

Description Q
The Loop rwure is a part of the automatic loop test of
speech/data TheLoop Test can be opened or closed on command
from the B A he test loop is closed all traffic is looped back to

the BSC iy gr 49 test the transmission network. The test loop is
controlled O/TS. The Loop Control is terminated when Loop

Dis d and the RU Mode Remote. The Loop
op Control command on the Abis interface.

Preconditions and Initiation

The RU Mode should be Local or Remote. The RF Loop test
Supervision is initiated when the application SW is started.

Description

The radio equipment is tested during traffic by a radio loop test
function. The test procedure is described by the Supervision and
Selftest functionality.
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The supervision parameters are defined by the IDB or the OMT. The
supervision parameters define supervision status (active/inactive) and
test interval. Each parameter has a default value. When the test loop is
activated the test is continuously repeated with the defined test interval.
The supervision is terminated at deactivation from the Operation and
Maintenance Terminal.

Detected faults at RF Loop Test are handled by the Diagnostics and
Fault handling functionality.

The default values are:

Supervision status: active

Test interval: 5 minutes
44.10 Calendar Time Request &

Purpose

To update the system time. @

Preconditions and Initiatio

The RU Mode shoul&be te. The Calendar Time Request function
is initiated five seco ter ML for CF has been established, and
when RU Mode is switc m Local to Remote.

Description

All main RUs ha
the RUs as the
Calendar
is distribyted

| time clock which is internally used within

e. The system time is updated by the

ry procedure on Abis interface. Calendar time
ain RUs. System time is then updated for those
periodically requested and updated while layer 2
is established. The request interval is 24 hours.
request function is terminated when OML for SO
nd stopped and when RU Mode is switched from

o-be able to update the RSSI temperature compensation value.

Preconditions and Initiation

Applicable for any RBS operational state. The TDMRU (TRU) Mode
should be Local or Remote. The RSSI Temperature Compensation is
initiated by the Internal Configuration function in the Restart and
Recovery sequence.

Description

The loss in the receiver path varies with the temperature. In order to get
a more accurate estimate of the loss, the temperature for the receiver
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44.12

will be measured continuously. The temperature level is then used for
update of the RSSI temperature compensation value. The RSSI
compensation value will not be updated more frequently than every
10th second.

Max Cooling
Purpose

To control the fans to make them perform their maximum available
cooling when certain supervised values have reached certain levels.

Preconditions and Initiation

Applicable for any operational state. T
either Local or Remote. The function {
Configuration function in the Restart a

¢ TMRU U) mode could be
Ritiated by the Internal
pvery sequence.

Description

After the initiation, the TDMR perature as well as the
current transmitter maximum wer are continuously supervised.
This supervision is perform r eacy TDMRU (TRU). Depending on
the supervised values,he _gen
Protection Functionality) i erimposed by the Max Cooling function.
The Max Cooling function is ied out per cabinet. The Max Cooling

tes:

eed regulation

Maximum Codling.means that the fans are controlled to perform their
maximum ilgrwing. General Fan Speed regulation means that
Maximum C is switched off and the fans are controlled by a local
algorithm.

The Maxi ling states are calculated from the supervised entities
in the foll way:

ling have the state ON if at least one of the following
is fulfilled:

t least’one of the supervised TDMRUs (TRUS) has a
gmperature that exceeds the critical temperature (CT).

he maximum output power of at least one transmitter is limited
vecause of overtemperature handling.

Max Cooling will have the state OFF if both of the following
conditions are fulfilled:

. All of the supervised TDMRUs (TRUSs) have a temperature that is
a constant value lower than the critical temperature (CT).

. None of the transmitters has its maximum output power limited
because of overtemperature handling.

Max Cooling will control the fans in the following cases:
. At function initiation.
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. At a Max Cooling state change.

. After an EDMRU (ECU) reset.

The Max Cooling state will not be updated more frequently than every
30th second.

If Max Cooling fails the fault is logged but no further action taken
within the scope of this function.

44.13 Fault Indicator

Purpose
To indicate if there are any faults in t indicator is located on.

Preconditions and Initiation

Applicable for any operational ¢ e function is initiated when

the SW is started.

Description

The Fault Indicator is contrglled the Diagnostics and Fault
Handling Functionali%] an the Restart and Recovery
Functionality. When U isxeset in any way the handling of the
indicator is terminated.

Limitations:

When the CU of -D has detected lost communication to both its
superior RUs, the(C rts according to the Restart and Recovery
functionali% F ing of the fault indicator is then not used for the CU.
Colour: Red

Position@ Main RUs (DXU, TRU, ECU) and sub
RUs (CDU, PSU, BFU).

ON: @ One or more faults are detected in the RU.

FL ING (0.5 Hz): - Running on Base Application OR

- For DMRUs and Sub RUs (TRU, ECU,

CDU, BFU, PSU); The RU has detected
lost communication to superior RU.

Note The flashing state may not be used for Sub RUs without a
processor.

OFF: No fault is located to the RU.

Priority ON has a higher priority than

FLASHING. If the conditions for two
states are fulfilled, the one with the
highest priority will control the indicator.
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44.14

44.15

BS Fault Indicator

Purpose
To indicate if there are any faults in the RBS.

Preconditions and Initiation
Applicable for any operational condition. The function is initiated when

the SW is started.

Description

ostics and Fault
overy functionality.
indicator is

The BS Fault indicator is controlled from
Handling functionality and from the Restar
When the RU is reset in any way the dling of t
terminated.

Colour: Yellow

Position: CMRUYD
States of the indicator:

ON: r more faults are detected in the

0
& RB

OFF: Its are detected in the RBS.

Operational Indi

This section also i
indication an@oper

erational states, remote operational
| information.

initiated ¢ ation is in progress, if SW is being received or if
restart is ng)after SW download.

Prec itions and Initiation
> er al Indicator:

able for any operational condition. The function is initiated when
is started.

Purpose \
To indicate '%e js considered Operational/not Operational, if BSC

Operational Indication:

The RU operational state should be IRO, RFU and IU and the RU
mode should be Remote. The function is initiated by
OPERATIONAL_INFORMATION on the Abis interface.

Operational Information:

The MO state should be "not reset" and the RU mode should be
Remote. The function is initiated by
OPERATIONAL_INFORMATION on the Abis interface.
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Description

The Operational indicator is controlled from the Diagnostics and Fault
handling functionality, Restart and Recovery functionality and Function
Change Functionality. The indicator is turned off 2-10 seconds after the
SW has started. When the RU is reset in any way the handling of the
indicator is terminated.

For description of the Remote Operational Indication function and
Operational Information function see the parts of this section called
"Operational States" (part "RU in Remote Mode").

Colour: Green
Position: Main RUs (DXUNKRU, ECU) and Sub
RUs (PS ; ).

States of the indicator

ON: The R jdered Operational.

FLASHING (0.5 Hz):

- Configurati vity initiated from the BSC,
(which nay ore than 10 seconds to

OFF The RU is considered Not Operational.

Priority

O FLASHING has a higher priority than ON
and OFF. ON has a higher priority than
\ OFF. If the conditions for two states are
fulfilled, the one with the highest priority
will control the indicator.
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Table 155 Operational States

RU in Remote Mode

RU in Local Mode

The state of the operational indicator on
CMRU and TDMRU is determined upon
the operational mode of the MOs
associated to the RU. The operational

The master cabinet is considered
Operational if SO CF and at least one SO
TRXC are considered free from class 1
HW faults and Local Configuration has

indicator on the EDMRU is only controlled
locally and is described by the Diagnostics
and Fault Handling Functionality.

been performed.

The MO operational mode is reported by
the BSC with the
OPERATIONAL_INFORMATION
message. An MO is internally taken out of
operation at reset (refer to the Function
Change Functionality) or when its
associated RU is taken into Local Mode.

A Sub-RU is/considered Operational if
there are no slass 1 faults on the RU.
The Extension Gakijnet (if there is any) is

The Master Cabinet is considered
operational if SO CF, at least one SO
TRXC, at least one AO RX and at least
one AO TS are considered operation
the BSC, set by the message
OPERATIONAL _INFORMAT&N to
MO.

@t on the Abis interface.

The TDMRU is considered Operation

b

BSC, set by the messagé
OPERATIONAL_INFO
MO. In the case@f SW Pow

indicator

configuration the O TIONA
leme e slave TX

on the TDM
is on when the in on the master
e indicator is

TDMRU is o

o ()
The Remote rati | Indication
function(ahd the ational Information

terminated when

NFORMATION_ACCEPT
n the Abis interface.

is sen

Nat

The CMRU and the TDMRU is considered Not Operational
during change of RU Mode. The EDMRUs and sub-RUs
are always in Local Mode. Only the CMRU and the
TDMRUSs can be in Remote Mode.

44.16 Tx Not Enabled Indicator
Purpose
To indicate that TX is not enabled.
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44.17

Preconditions and Initiation

Applicable for any operational condition. The function is initiated when
the SW is started.

Description

The TX Not Enabled indicator is controlled from Functionality
Administration functionality and from Restart and Recovery
functionality. The TX Not Enabled indicator is on until the BSC has
changed MO State for TX to enabled. When the TX is disabled or reset
by the BSC or auto-disabled by the RBS the indicator is turned on.
When the RU is reset in any way the handling of the indicator is
terminated.

Colour: Yellow

Position:
States of the indicator
ON:

OFF

Local Mode Indi@a&
Purpose

To indicate the ¢

the SW

Yellow

CMRU (DXU) and TDMRU (TRU).

RU Mode is Local.
FLASHING (0.5 Hz): Change of RU mode is in progress:

- Waiting for layer 2 A-bis communication to be
established OR.

- Waiting for confirmation that the layer 2 A-bis
communication has been released.

OFF RU Mode is Remote.
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- For a TDMRU that is configured to implement a
slave TX in a SW Power Boost configuration:

The RU is remote via the TDMRU that
implements the master TX.

For description of changing an RU to Local Mode, see Section 44.4
Change RU to Local Mode on page 347.

Limitations:

The Local Mode indicator will not indicate when the layer 2 A-bis
communication with the BSC is lost when the RU Mode is Remote.

44.18 External Alarms Indicator

Purpose

To indicate if any external alarm defined e operator is active.

Preconditions and Initiation

Applicable for any operational +—The function is initiated when
the SW is started. The functi initiated when the RBS DB has
been read during the start- guence (refer to Restart and Recovery

functionality). Qg
Description \
i dicates if any external alarm defined by
xternal Alarm Indicator is controlled from

the operator is active:
External Alarms f jonality’and from Restart and Recovery
is reset in any way the handling of the

functionality. A¥hen
indicator is ter d.
Colour: \ Yellow

Position: CMRU (DXU)

States of

ON: Any external alarm connected to an inlet
in this cabinet is active.

ING (0.5 Hz): Any external alarm connected to an inlet

in an extension cabinet is active.

OFF No external alarm connected to an inlet in
any cabinet is active.

44.19 DC Disconnected Indicator
Purpose

To indicate if the DC is disconnected.
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Preconditions and Initiation

Applicable for any operational condition. The function is initiated by
the HW when the RU is started.

Description

The DC Disconnect indicator indicates if the DC is working properly or
not. If the environmental requirements are not fulfilled, the power to the
rest of the RBS is switched off. The DC Disconnect indicator is
controlled from the Climate protection functionality and from Restart
and Recovery functionality. When the RUNs reset in any way the
handling of the indicator is terminated.

Colour: Yellow
Position: EDMR CU)
States of the indicator

ON:

OFF

O
44.20 Battery Mode Indicat

Purpose
To indicate if thexRBS is~tunning on battery backup.
Q
Precondj 'onw%rlitiation
Applicable y opgerational condition. The function is initiated by
the HW U is started.
Descrip

TheBattery Mode indicator indicates if the RBS is running on mains

ole] ply or battery backup. The Battery Mode indicator is

cantrol om Power Supply functionality and from Restart and
@ pvery functionality. When the RU is reset in any way the handling

e indicator is terminated.

I Yellow

Position: EDMRU (ECU)
States of the indicator
ON: Battery power supply fully or partly used.
OFF Mains power supply. No battery power is
used.
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4421

44.22

44.23

Bat Disconnected Indicator

Purpose
To indicate if the battery is disconnected.

Preconditions and Initiation

Applicable for any operational condition. The function is initiated by
the HW when the RU is started.

Description

The Bat Disconnected indicator indicate
not. The Bat Disconnect indicator is CORiro Power Supply
functionality and from Restart and Regayery functionality. When the
RU is reset in any way the handling o indicator’ is terminated.

ttery is connected or

Colour: Yellow

Position: Sub RUY @ ttery fuse control (BFU).

States of the indicator

ON: ery diseonnected.
G

OFF ttery~¢onnected.

AC Fault Indicato

Purpose

To indicate if@h% ly is faulty.
Preconditi ion
Applicable yepgerational condition. The function is initiated by

the HW wy U is started.

estart and Recovery functionality.
Yellow

Descriptfon
The-A [t indicator indicates if the AC Supply is faulty or not. The
@ It indi¢ator is controlled from Power Supply functionality and

Position: EDMRU (ECU)
States of the indicator

ON: One or more phases are faulty.

OFF No AC fault.

Test Result Indicators (not used)
There is a yellow Test Result indicator on each TDMRU (TRU).
The indicators are turned off 2-10 seconds after the SW has started.
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44.24 Local Mode in Progress

Local Mode in Progress is a subfunction.
Purpose
To change RU mode from Remote to Local.
Preconditions and Initiation
The RU mode should be "Change to Local Mode in progress”. The
subfunction will be initiated when a change of RU mode to Local mode
has been initiated.
Description
An external condition class 1, calle itch inforgpation, is raised on the
RU.
A Fault Report message is senf o on the Abis interface to
inform the BSC that the unit is Local operation. The RU
mode for the cabinet is changed t | when the Abis fault report
procedure is terminated.
When Local Mode has b , the layer 2 communication links in
Abis interface concefning th are released and stopped by RBS
(refer to the Terrestrial%n ling functionality).
On the TRU, the Mn O TS are disabled if they were
enabled. The TX Ngt Er 4‘ indicator is turned on.
The function is te d when the layer 2 communication links on
Abis interface cong he SO has been released and stopped and
Local mod@ entered.
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45 Installation Data Handling

Information about specific areas regarding either the RBS as a whole or
each of the Replaceable Units, RUs, is stored in a database in the RBS.
The purpose of the database is to handle information and provide
efficient help within the following areas:

. General operation and maintenance
. Fault diagnostics
. Fault localisation

. Traceability

The database mainly contains configu a valid for the RBS as a

whole and for individual RUs.

Of course, the database that handl is infor
is at least partly accessible for:

. The operator who accesses't ase via the OMT
. The BSC which reaches the ase via the Abis interface
. Other functions withi S

45.1 References &

Whenever a reference is to a function described in another chapter,
please refer to the t f contents to find the appropriate chapter.

tion is not public but it

allation Data Handling functions are
ext of Operation and Maintenance Terminal.

45.2 Concept@
ARAE \\ Antenna Related Auxiliary Equipment

Auxiliary equipment affecting the antenna

@ functionality, e.g. active antennas.

45.3 Gener
Th S database is stored in the CMRU which is a part of the RBS.
e of the content of the RBS database are relevant for specific
and those parts are stored in the Main RUs and sub-RUs.
e Installation Data Handling functions provide basic access to the

Hent of the RBS database. As mentioned above, it is at least partly
2gsible for:

. the operator via the OMT
. the BSC via the Abis interface

. other functions within the RBS

45.4 Database Information Handling Elements

Several Database Information Handling elements are found in the RBS
and RU databases. The most important ones are described below.
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45.4.1 Elements Found in the RBS Database

RBS External Alarms

Specifies the alarm identity, alarm data, alarm severity and alarm
criterion for each external alarm.

Access: BSC via the Abis interface (in fault

reports and hardware information)
Operator via the OMT

RBS ARAE Supervision
Specifies the affected functionality, fault class an tenna instance
number of each auxiliary fault.

Access: Operator via the OMT
RBS Transmission Interface C ation
Stores configuration informagion for the transmission interface and the

TEI for the CMRU. &

ia the~OMT

Y,

Access: Operatg

RBS Configuration Iden
Identifies the@vera q. configuration.

Access: @via the OMT
45.4.2 EIement the RBS and RU Databases

RU Ty

D ib RU type and the RU instance in detail.
S: Operator via the OMT

RU Identity

Includes product number, revision and serial number of the RU.

Access: BSC via Abis (in fault reports and
hardware information)

Operator via the OMT
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RU Physical Position

Identifies the location of the RU at a site, including information about
cabinet, rack, shelf and slot.

Access: BSC via the Abis interface (in fault

reports and hardware information)
Operator via the OMT

45.4.3 Elements Found in the RU Database
RU Specific
Includes the parameters specific to RU. These parameters are
dependent on the hardware designé

45.5 Functions
There are a number of function rvices connected to the
Installation Database Handlj Some-examples follow:

455.1 Read/Install the RB@ Da

e
The entire RBS datab an both read and written. These functions
are used when the RBS se needs to be transferred between the

OMT and the RBS.

455.2 Read Hardware ion

ossible for the BSC to read detailed information

This functi@ ma
lled in the RBS, for example:

from the har ein

ation Element

function allows the RBS to read information elements in the RU
RBS databases.

45.5.3

455.4 Write Information Element

This function makes it possible for the RBS to write information
elements in the RU and RBS databases.

45.6 Operational Conditions

A reading of the entire RBS database from the RBS to the OMT takes
less than four minutes.

An installation of the entire RBS database, from the OMT to the RBS,
takes less than four minutes.
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46

46.1

46.2

46.3

46.3.1

Self Test and Supervision

Self Test comprises an initial boot test and X-bus receiver test. The
initial boot test is performed during the start-up of an RU, in order to
test the functionality of the hardware required for the execution of the
application software. The X-bus receiver test is performed at TX
configuration if TX is configured for SW Power Boost, in order to test
the X-bus receiver on the master TX and slave TX.

Supervision is a subsequent activity, which continuously monitors the
correct function of all supervised entities within the RBS. Faults
detected by the supervision function are passed to the Diagnostics and
Fault Handling function for further proces .

References

If a reference is made to a functio
refer to the table of contents to loce

nother chapter please
levant information.

Concepts

CRC dundancy Check (CRC code).

code is often called polynomial

Self Test

Boot Test

Purpose >

The Bog tesmit al test function that determines the functionality
rd

of the R The test ensures that the application software can
be started in rocessor.

and Initiation

The Boottesiis carried out before any normal application processes are
st . The function Restart and Recovery invokes the test.

"oked by the function Restart and Recovery the processors are tested

A ity by the memory test.

Read/write memories are tested before any other functions. These tests
are fast and destructive to the contents of the memory and control the
two alternate states of a memory bit are tested.

Memory of non-volatile character such as flash and eprom is tested
checksums. The checksum must include the whole content of the
memory, but does not include unused memory with predefined values to
save time and start-up.

Finally, HW functions controlled by the processor, which are necessary
to start the application software and which do not disturb other
processes or associated HW are finally tested.
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46.3.2

46.4

The Boot Test returns a state that indicates failure or success. However,
the test will terminate permanently if a Read/Write-memory failure is
detected. This causes a reset of the processor. The function can be
upgraded remotely by replacing parts of the boot software.

X-Bus Receiver Test

Purpose
To detect any faults on the X-Bus before the SW Power Boost is started.

Preconditions and Initiation

Initiated by the functionality administratioh AO TX instance

that is configured for SW Power Boost (g enabled.

Description

The X-Bus receiver on the master
a test message on the X-Bus. It ist
of the test.

slave TX is tested by sending
ted by reporting the outcome

Supervision of Megor

Purpose \

Controlling the correc he memory contents.

Preconditions and Aftiati
The Boot Tegbis. car ut before any normal application processes
are started Th%ion estart and Recovery invokes the test.

Description

The Redd/Writememory is supervised by parity checking. A parity bit
is ad the data and is chosen so that the number of 1 bits in the
r odd). For example, when using even parity the data

of memory, Read/Write memory and a Read only

The read only memory (and memory of non-volatile character such as
Flash and EEPROM) is supervised by continuous control checksum
(CRC-32). When copying a data burst from a non-volatile memory to a
volatile memory both the original data burst and the copy must be
checked. If a fault is detected the fault is reported to the fault handling
functions.
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46.4.1 Supervision of Buses

Purpose

The purpose of this function is to check the integrity of the data on the
buses.

Preconditions and Initiation

The function is automatically initiated at the start of the functions
driving and receiving information on the buses.

Description

Receive and transmit bus supervision,en es buses between three
or more RUs or major functional blpcks. The addyess or data buses of
the processors are not supervised by-this_specific function. The

. parison of data sent to the
the bus, and by control
function looks for expected
ated in absence of normal

traffic. Disturbances are re o fault handling for filtering and fault
detection.
- &
46.4.2 Supervision of Cable
Purpose
To detect remov able.
Preconditiéis~and ion

Initiatesé@ at start of application software.
Descrip

All cab t n the RUs are supervised. Removal of a cable during

operatio ays detected by one of the following conditions:
. o current in the cable

Missing logical signal

Missing traffic message

possible to disable and enable the fault reporting for the cables
listed’below using the OMT.

. CDU TRU PFWD cables
. CDU TRU PREF cables
. FU CU PFWD cables

. FU CU PREF cables
When the OMT is disconnected, the fault reporting is always enabled.
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46.4.3

46.4.4

Supervision of Application Program

Purpose

Supervises the application software. If the execution of the software
fails (for example a cyclic loop) the function exception processing
interrupts the execution.

Preconditions and Initiation

Initiates automatically at start of application software.

Description

The main processor supervises the op
the regular reception of signals from t
normal operation signals are generate
instead. Dummy signals generated A

sub-processors by
sub-processors. When no

as arithmetic overflows, 1/0O in yStem calls and when no
operational or dummy signal
When the processor detect of theése exceptions it disables interrupts
and forces execution ofja soft xception processor (called the
handler) located at a fixe essY The handler saves the contents of
the processor, including-the c xt of the program counter, the current

operating mode (user isor) and the status of the interrupts
(enabled or disabled

location whek& exec
serviced.

SupervisiU Loadfiles
Purpose @
The f& gstigates that loadfiles are correctly stored in CMRU
mem

an restart after the exception has been

ditions and Initiation

MRU application software is loaded and activated. The function
gctivated when the CMRU detects loadfiles in the DMRU that
are expected in the CMRUSs non-volatile memory. These are then
transferred from the DMRU to the CMRU.

Description

The loadfiles in the non-volatile memory of the CMRU are supervised
by continuous comparison of checksum. Detected errors are reported to
the function Diagnostics and Fault Handling. The checksum comparison
on each supervised loadfiles is performed with 5—minute intervals. This
supervising function has low system priority and is performed as a
background activity.
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46.4.5 Radio Transmission and Reception

Purpose

The transceiver is tested during traffic by a radio test loop function.
The purpose is to detect a faulty transceiver by detecting an error in the
signal strength or in the number of bit errors.

Preconditions and Initiation

The test requires two unused ATSR (AirTime Slot Resources) separated
by three timeslots. The radio test loop fukgction is initiated when the
application software is started and is activ every fifth minute and is
performed only if resources are avail

Description

The transceiver is tested by sengir
unit and looped back internally e~adjo receiver unit. The test is
performed in two steps, a primary (te
primary test fails. All loops are pe

and B and the results from hannels are combined. A fault report
is issued if at least one ¢ nel i ates an error. All transceivers are
tested. o

looped burst for bo
is compared with

level. If the testds wassed- the test is terminated and no fault is indicated.

If the primgy st fails,a retest is performed. This test issues a
preconfigured r of dummy bursts, and for each of these bursts,
the loope al level must exceed the lowest level. If the lowest lewel

is not exceed e test is terminated and a fault is indicated.

The pr an interferer is detected by measuring the mean signal
level o joped bursts. This is done for both the A- and B-
charhels: signal exceeds a maximum defined level, an interferer
is idered present.

nducted. If the number of bit errors exceeds a maximum permitted
dmber a fault is reported. If all configured retests have failed and not
ecovered, the transceiver is blocked by the BSC.

46.4.6 Transmitter Antenna

Purpose

Transmitting characteristics are monitored in order to detect if an
antenna has been damaged.
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Preconditions and Initiation

Initiates when the signalling multiplexing application is started in the
CMRU and when the corresponding application handling the signalling
endpoints on the DMRUSs, are started.

Description

The relation between the reflected power and the output power can be
described by the voltage standing wave ratio (VSWR). The more
reflection the higher value of the VSWR. At no reflection at all the
value of VSWR will be equal to 1 and at total reflection the value of
VSWR will be very large. The higher value e VSWR the higher
value of the return loss.

There are two kinds of return loss the feede rn loss and the Tx
feeder normal return loss. The Tx fee Return lgss, that is, the RF
attenuation between the RBS cabinet a antenna (the cable and
cable connections) including an A 1 all be in the interval O-
4 dB. The Tx feeder normal Retu
from the RBS cabinet and to the an
the attenuation at the cable to and from the antenna, cable
connections, ALNA/TMA, an nna). The attenuation should be
<-14dB if the Tx feeder loss/is\2dB and<-18dB if the Tx feeder loss

> 2dB. If VSWR is too high a
is possible to set two dist

nd back to the cabinet (that is,

rameters from the OMT.

le are in the range of 1.5-2.8. Allowed
alarm level VSWR val 1.5,16,1.7,18, 2.0,2.2, 25, 2.8. The

46.4.7 Receiver n&
This is describ ithin the context of Diversity Supervision

46.4.8 Layer 2 Qin Transmission

Purp

F'o-sheck umber of aborted and erroneous frames received by the
@’ from the DRMUs.

Presonditions and Initiation

Initiated when the signalling multiplexing application is started in the
CMRU and when the corresponding application handling the signalling
endpoints in the DMRUSs is started.

Description

Signal messages between the CMRU and the endpoints of the DMRUs
are supervised by the following events and conditions:

. Number of aborted frames received

. Number of error frames received

372 (485) © Ericsson Radio Systems AB EN/LZT 720 0008  P2A
— All Rights Reserved — 2001-11-28



Self Test and Supervision

Aborted frames are those frames ended by an abort flag sequence.
Erroneous frames have the following conditions:

. A CRC-error (Cyclic Redundancy Code, CRC-16).

. Frames shorter than 4 bytes.

. Frames longer than the maximum frame length (260 bytes).
. Not ended on byte boundary.

. Data loss caused by lack of buffers or memory access problems.

alfunctions related to these
ostics, without generating

Disturbances are generated such that all
are detected and can be pinpointed by di
false alarms.

This supervision is performed with intgrnal lin

transmission.

sing HDLC type

46.4.9 Supervision of LAPD Concentrati

Purpose

The purpose is to supervisg the th of concentrator uplink message
gueues. A fault repcg is when an overflow occurs.

Preconditions and Initiatio

The supervising fu is.nitiated when the LAPD concentrator is
started.

Descriptiog>

The purpose PD €oncentration is to reduce the number of required
i be the BSC and the RBS on the Abis interface.

e by letting a number of DMRUs use the same subrate

alting on A-bis. To accomplish this, the CMRU shall
ARD uplink messages from a number of DMRUs onto one

The \UAPD Toncentration function is modelled on A-bis with a managed
obj O CON, which is supported by the RBS.

supewvising function checks the concentrator uplink queues in the
@X U. If the maximum queue time for a message is exceeded, the
dest message in the queue shall be removed when a new is inserted.
efault criteria is set to generate a fault when the message queue is
more’than 70% full, or when the message is discarded due to queue
overflow. Fault messages are not removed. The queue time is calculated
using the total number of bytes in the queue and the transmission speed
between the BTS and the BSC. The maximum queue time is set to 120
ms. That corresponds to 960 bytes at a transmission speed of 64 kbps.

46.4.10 Supervision of Environmental Conditions

Purpose

Controlling the climate in the BTS.
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46.4.11

Preconditions and Initiation
Initiates automatically at application software start.

Description

All BTS have inbuilt fans, which may run at four different speeds full,
middle, low and stop. The main task of the fans is to circulate the air in
the BTS and replace old, warm air with new, cooler air. The RBS 2102
and 2101 has a climate system with a control unit that controls the
temperature and the humidity of the RBS. The control unit is divided
into three units:

ECU The ECU supervise
handles the alarn

S.the climate unit,
controls the FCU.

CCuU The CCU trols the dlimate unit
independen t in case of abnormal
function an disconnect the
climat verrlde the CCU,
(emerg

FCU s a speed control of the

azin ns and a distributor of their

The climate unit conS|sts ng other things a heater, temperature-
and humidity sensors, 3 omp or and a condenser. The compressor
Ire of 32 and will stop when the

Yhclosure temperature falls below @)
ched on and it will be switched off when

temperature falls to 2%
the heating unit will
the temperature rise

me to 2@ depends on the ambient

The cabinet heating up
temperaturé~and e the cabinet has been shut down. However, the
heating up ti all ngt exceed 2 hours under any circumstances.

e units used for energy control and the power level of the
ower.

Description

Supervises the units used for energy control. Detects faults in those
units for example power supplies, internal or external batteries, fans,
cooler, heater or climate sensors. Supervises the power level for AC
power and DC power. AC mains failure is detected.
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46.4.12 Synchronization Sources

Purpose

Supervise the ability of the transmitter and the receiver to lock to the
reference frequency.

Preconditions and Initiation

Initiated when the application software is started. The faults associated
are installed in the fault handling function at initiation.

Description

Frequency generators of the transmi
adequate locking to the reference f
generates a disturbance. Ability to s
until a new frequency is set. Disturba
for filtering and eventually fault '
frequency source is restarted ea«

iver are supervised for
re to lock within time
reference is monitored
re reported to fault handling
JThe supervision of the
a new frequency is set.

46.4.13 Tower Mounted Amplifie

Purpose
Supervises the functlonall he TMA.
Preconditions an Niation
Initiates autom plication software start.
O
Descriptign %
The faults ciated are installed in the fault handling function at
initiation. ionality of the TMA is supervised by measuring the

mption of the TMA. A disturbance is generated if the

power |on is outside a predefined interval.
Two(differentdisturbance levels are used: Degraded or Faulty.
46.4.14 per n of Door Alarm
pose

Detestion of opening the cabinet door or the mounting base door.

Preconditions and Initiation
Automatically at application software start.

Description

A disturbance is generated when the cabinet door or the mounting base
door is opened. The disturbance is reported to the fault handling for
filtering and eventual fault detection. When raising a fault, there is a
short filtering time to avoid contact bouncing. It takes approximately 5
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minutes after the fault has been deactivated (that is to say the door has
been closed) for the fault message to cease. The fault is reported as
External Condition Fault. This function is valid for the outdoor cabinets

only.

.
G
S
&
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47 Diagnostics and Fault Handling

"Diagnostics and Fault Handling" supervises the handling of faults and
disturbances detected by the "Selftest and Supervision” function.

Fault handling performs the following:

. Filters spurious disturbances. (Disturbances are events which may
indicate a fault only under certain conditions)

. Evaluates the underlying fault cause

. Determines the impact of a fault

. Localizes faults to an offending RU

. Attempts to minimise the effect

. Reports any change in fault status of an MO to the BSC

. Maintains logs of faults

47.1 References

Whenever a reference is m
please refer to the table of{¢on

a ction described in another chapter,
to find the appropriate chapter.

Diagnostics and Fault Handling are

Maintenance functiog/\s rela
eration and Maintenance Terminal.

described within the € to

The visual indicators
described within th

leva Diagnostics and Fault Handling are
of Operation and Maintenance Support.

47.2 Concepts
AO O Application Object. An AO is an abstract
subclass of MO. AO provides a part of the

\ functionality of a GSM BTS. The
functionality is specified for each concrete

descendant class. An AO instance has
O&M communication with BSC on Layer
3 via a SO instance.
Di ance An event which may indicate a fault only
under certain conditions.
t map Information about a ME fault status is
stored in fault maps capable of indicating

the presence or absence of all possible
faults for a ME.

HWU An Hardware Unit (HWU) consists of one
or more SEs. An HWU is a functional
unit within the RBS. The HWU is either
active (equipped with a processor) or
passive (without a processor).

ME Managed Entity. A HWU, RU, SO or AO.

MO Managed Object. The BSC manages the
O&M of the RBS via the A-bis O&M
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Interface. The RBS equipment is seen as a
set of MOs by the BSC. (This is a way of
describing the RBS in a functional-
oriented way. A logical model of the RBS
in terms of MOs is built in the BSC). All
O&M actions are based on this logical
model structure created in the BSC.

An MO does not necessarily have a one-
to-one relation with a physical unit in the
RBS and the MO comprises either both

hardware and s are or software only.

RU Replaceable U is the smallest
on site or in a
information can
MT or”"BSC
SE : ity. It is the lowest level in

SO Y ervi bject. A SO is an abstract
%.b\s?éfs of MO. A SO instance carries
ervicé functions for a set of MO
nces, including itself. The service
functions include Layer 2 termination and

yer 3 distribution. They may also
include HW supervision and SW handling.

O
47.3 Fault De@
Purpose
et s hardware and functionality faults in the RBS
always supervises itself, even without traffic.

The fault detection function is processed by the following subfunctions;
fault filtering, fault evaluation and fault classification. These

subfunctions are described below in detail. The types of faults that are
detected are specified within the context of “Selftest and Supervision”.

EN/LZT 720 0008 P2A
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47.3.1 Fault Filtering

Purpose

The purpose of the subfunction is to determine whether a fault is
present or absent, see figure below, and the nature of the fault.

Fault filter
Disturbance/
Measurement Fault filter » Faultpresent/
” parameters fault absent

Figure 141  Fault Fijte

Preconditiéﬁs nd mMigiagion
The sel %rvision function has detected a disturbance.

) may be used for the filter function:

Frequency of disturbances
- A frequency which is too high is considered to be a fault
. The measurement value of a parameter

- A parameter exceeding a threshold is considered to be a

fault.
. Time
- A condition which is valid for too long is considered to
be a fault
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47.3.2 Fault Evaluation
Purpose
Detected faults are evaluated to determine the underlying fault.
Preconditions and initiation
A change in fault status for HWU or a RU.
Description
This function evaluates the input fault maps tries to find out the
actual fault cause. This is done by analyz s reported on a low
level (specified hardware units) and magpi o a high level (RUs
and MOs), thus taking the complete f situation jnto account.
47.3.3 Fault Classification
Purpose
The fault classification subfuncti ides the severity of the fault,
whether it affects functionaligy 'of the MO or not and also if the fault is
internal or external.
Preconditions and initigti \
The fault filtering function o fault evaluation has detected or ceased
a fault.
Description
Faults det dMo are classified according to:
. Severity
- ex, affects (may affect) functionality of the MO or
doeg not affect functionality of the MO
. %in
- ither internal or external to the MO
- Either internal or external to the RBS
47.4 Fault\Zocalization
Purpose
This function is used to localize a detected fault to possible faulty RU.
Preconditions and initiation
The fault detection function has found a change in fault status for a RU.
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Description

When detecting a fault, the RBS automatically evaluates the fault
situation and indicates the suspected faulty RU. The fault status of the
RBS is updated with this information.

When a fault is pin-pointed to a specific RU this is visually indicated as
specified within the context of Operation and Maintenance Support.

47.5 Local Action

Purpose

When a fault is detected for a SE it may be\Qecessary to minimize the
effect of the fault. It is called a local

Preconditions and initiation
fault for a SE.

Description

The impact of certain faultg €a etimes be minimized by local
actions. This is done aut tically~by the RBS.

Permitted actions ar@
- Re-initiation \

a detected fault could cause equipment damage, the
ipment is isolated. For example, if a transmitter is
rheated, it is switched off.

. ult compensation

- Certain faults can sometimes be compensated for
elsewhere in the RBS. For example, if a fan is faulty, the
speed of the other fans is increased.

Supefvision continues after performing a local action. If the fault
ceases, the local action is stopped.

47.6 Fault Reporting

Purpose
This function reports MO faults to the BSC.
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Preconditions and initiation

The fault detection function and the fault localization function reports
new fault status for a MO. Both functions must have been completed
before start of this function.

Description

The RBSs automatically informs the BSC of each change in the fault
status. The old fault status is compared with the new fault status. If the
fault status has changed for MO, a fault report procedure is initiated on
orted by several MOs.

The BSC may request the current fault status a specified MO at any

47.7 Fault Logging &
Purpose
All fault changes are logged in the"S with timestamp.
Preconditions and initiation
A fault has been raised’pr cea the fault filtering function and fault
classification function. \
Description
All changes in the f tus of the RBS are logged in a software log.
The software log i on the RUs. A log entry is stored in the
RU where thefault ected. The software log is stored in volatile
memory.

47.8 RBS Diagnosti
Purpose Q.I)
The pufpose~afthis function is to make conclusions about where the
origin ult source is located.
nitions and initiation

ve/fault detecting function has reported a change in fault status for a

HW
Description
The diagnostics function has access to fault maps for the whole RBS,
not only for a MO. The RU fault map has information about which
information SE(s) that has reported a fault. If there is any fault at the
RBS, this function will switch on "BS Fault Indicator”. If this function
can pinpoint the fault to a RU with 100% probability, it will switch on
the Fault Indicator on that RU. If the fault affects functionality and the
RU is not in remote mode then the Operational Indicator on the RU will
be switched off.
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48 Operation and Maintenance Terminal

The OMT is a tool that provides efficient aid for installation, site
acceptance, diagnostics and maintenance of RBSs within the RBS 2000
series.

48.1 References
/G.703/
1G.704/
/IGSM:11.20/
/GSM:05.05/

Whenever a reference is made to a functi ibed in another chapter,
please refer to the table of content find the gppropriate chapter.

48.2 Concepts
Installation Database RBS has a built-in database where

The information reflects the
ion as well as the history of the
o ware. Within the RBS, each RU

car a database. The installation
base is used by the operator (via the

OMT), by RBS internal functions and
rtly by the BSC (via A-bis).
M Managed Object. The BSC manages the
O&M of the RBS via the A-bis O&M
Interface. The RBS equipment is seen as

O
O
\ MOs by the BSC. This is a means of

describing the RBS in a functional-
oriented way, and a logical model of the
RBS in terms of MOs is built in the BSC.
All O&M actions are based on this logical

& model structure created in the BSC.

An MO does not necessarily have a one-
to-one relation with a physical unit in the
RBS, and the MO comprises either both
hardware and software or software only.

sare Bits A number of additional bits for spare use
in a timeslot 0 multiframe structure. This
is defined in /G. 704/. The use of these
bits is defined by the customer.

Timeslot O The timeslot 0 multiframe structure is
defined in /G. 704/.

CMRU Central Main Replaceble Unit. An RBS
has exactly one CMRU. In the RBS 2000
hardware architecture, the DXU is the
CMRU.
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DMRU Distributed Main Replaceble Unit. A
Main RU is said to be distributed if it is
subordinated to the CMRU.

Main RU Contains one or more processors, to which
software can be downloaded from the
BSC. A Main RU is either central or
distributed, see above. A Main RU may
or may not have a direct signalling link to
the BSC.

RU with a very low
t is independent of
or example, it has

Passive RU A passive RU i
level of intelligenc
the processor.

no connectign for ommunication
In the RB ple the cables
are Passive

RU Replageble An RU is the smallest
unit tha g handled on site or in a
repai d of which information can

Sub-RU o A <RU is always connected to a

erl ain RU. This connection is
u r retrieval of equipment
formation. A Sub-RU normally does not
a processor. Note that an RU with a
rocessor that is not loadable, is classified
a Sub-RU. In the RBS 2000 hardware
architecture, for example the CDUs are

Sub-RUs.

48.3 FunctlonQ

48.3.1

For user convenience there is an on-line help facility in the OMT.
48.3.2 Radio Base Station
The following user functions, related to the RBS as a whole, are
available in the OMT:
. Display RBS configuration, see Chapter Installation Data
Handling.
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Configurations possible to display, comprise all RBS 2000
products and the configurations as specified for each product.

The following RU and connections are graphically displayed:

- DXU
- TRU
- ECU
- CDU
- Local bus
- CDU bus

BSC in the cabinet (s
page 391).

The functions above arg. nor used for:
. General purpose %%RBS configuration)

. Maintenance (dis BS software revisions)
. Installation TEI/RU list)
48.3.3 OMT Confiégtion

The folldwing us ctions, related to the OMT, are available in the
OMT:

. C , estdblish a connection between the OMT and the RBS.
A onality and compatibility check is performed on RBS and
@) 0
BS

Section 48.3.16 Replaceable Unit on

are versions. If the OMT is connected remotely an
fess can be given in order to select one of several RBSes
nnected in a multidrop chain. Also a timeslot, which the OMT
u hen established, is given by the operator. The RBS is
scanning for remote OMT link establishment on all 64 kbit/s
timeslots on PCM-A. If the RBS software does not support
scanning for remote OMT link establishment on all timeslots, the
perator has to use TS23, which is the default value. In case of

different versions the OMT operator is informed about this fact
and that all functionality is not supported.

. Disconnect, release the connection between the OMT and the
RBS.

The functions above are for general purpose use.

48.3.4 Installation Database
The following user functions, related to the IDB, are available in the
OMT:
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Read Copy the IDB from the RBS to the OMT.
Install Install the IDB from the RBS to the OMT.
Cable mounting list Display a cable mounting list based upon

information from the IDB.

Site specific data Site specific data , that is IDB information
that is changeable from the OMT, is
displayed, copied to any file medium to
the IDB in the OMT.

Save Copy the IDB fro e OMT to any file
medium, for floppy disk or a
hard disk.

Open Copy the | m anyfile medium to

Inventory list

Configure < en a new configuration.
Reconfigure Copy/data from the old IDB to the new.
Modify Increase or decrease the number of

tivated RUs in the IDB.

The functiongabove or general purpose use.

48.3.5 External A
The followi e ctions, related to the external alarms, are
available i T:
. Disp xternal alarm setup, display the external alarm setup
payame see chapter External Alarms) associated with each of

xternal alarm inputs
ternal alarm setup

onitor external alarms status, the status (on/off) of the external
larms is continuously monitored and displayed

The output can be displayed or directed to file (output stored in a file on
the OMT).

The functions above are normally used at
. installation (display/define external alarm setup)
. site acceptance (monitor external alarms status)

The fault status for all inlets defined for auxiliary faults can be
monitored.
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48.3.6

48.3.7

48.3.8

48.3.9

48.3.10

ARAE Supervision Parameters

The following user functions, related to the ARAE, are available in the
OMT:

. Auxiliary Faults are possible to define for each alarm inlet.

. The alarm inlets can be used for both External Alarms and for
ARAE Supervision.

. The definition of the ARAE Supervision Parameters is displayed.

. Monitor ARAE fault status.

The output can be displayed or directed to\Jile (output stored in a file on
the OMT).

Modify TN O&M Values

This function modifies the Transport k O&M parameters in the
s”in the TNOM_information

use for TN O&M commu

TNOM _nodeid. Holég% of the BTS node in the TN O&M

network.

This function di
stored in the
above).

Calibratio
This fu is used to calibrate the optional reference oscillator.

Cable Lo
Th lowing user function, related to Cable loss, is available in the
OMT:

Define cable loss, defines cable and feeder loss values.

Display cable loss, displays cable and feeder loss values.

48.3.11 ALNA/TMA Parameters
The following functions, related to ALNA/TMA parameters are
available in the OMT.
. Define ALNA/TMA parameters.
In OMT state LOCAL and in OMT state CONNECTED, it is
possible to define values for the following:
— Current Supervision Limits
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- Current Supervision Limit Low

- Current Supervision Limit High

It is possible to define values for the following parameters only in
OMT state LOCAL:

— RX Group Delay
— Loss

— RX Frequency Range

- RX Frequency Low

- RX Frequency High

. Display ALNA/TMA parameters, lays any)gf the following
parameters associated with ALN :

— Current Supervision Limits

- Current Supervision Lim

- Current Supervigjon it High

— RX Group Delayy,

— Loss \

48.3.12

~0r anyone of them is to be available as synchronization
purce. Possible settings are: Activated or Not activated.

Display available synchronization source displays whether PCM
A and B, or anyone of them is available as synchronization
source. Possible settings are: Activated or Not activated.

. Set Network_topology value.

Sets Network_topology value for stand alone or cascade
connection of RBSs.

. Display Network_topology value.

Displays whether the network topology of the RBSs is stand alone
or cascade connection.

. Define TF Compensation Value
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This function makes it possible for the operator to define (or
redefine) the IDB parameter RBS TF Compensation Value.

Display TF Compensation Value

The IDB parameter RBS TF Compensation Value (in ns) is
displayed.

The following user functions, related to the /G. 703/ 2048 kbit/s PCM
network, are available in the OMT:

Display spare bits, display spare bits in timeslot 0 on G.703,
values (0 or 1) for bits Sa4-Sa8.

Define spare bits (bits can be defined

Display CRC-4 (Cyclic Redund
whether handling of CRC-4 in

Switch on CRC-4.
Switch off CRC-4.

Monitor maintenance data, di PCM reference data and update
changes continuously

ependently of each other).

G.704/), display
eslot 0 o \G.703 is on or off.

ty

Sets the indiviég CM eiver Sensitivity values for an E1
transmission interfa he values are defined and referred as
-RE ENS and PCM-B-REC-SENS in the

IDB
Exception: hich uses the PRACT transmission circuit
does not ort the' PCM Receiver Sensitivity values.

iver Sensitivity

vidual PCM Receiver Sensitivity values for an
ion interface. The values are defined and referred as

hwork, are available in the OMT:

&

Modify LBO values for transmission interface.

Sets the individual LBO values for a T1 transmission interface.
The values are defined and referred as parameters LBO-A and
LBO-B in the IDB.

Exception: A DXU which uses the PRACT transmission circuit
does not support the LBO values.

Display LBO values for transmission interface.

Displays the individual LBO values for a T1 transmission
interface. The values are defined and stored as parameters LBO-A
and LBO-B in the IDB.
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Exception: A DXU which uses the PRACT transmission circuit
does not support the LBO values.

. Modify FDL use values for transmission interface.

Sets the individual Facility Data Link (FDL) use values for a T1
transmission interface. The values are defined and referred as
parameter "FDL_use" in the IDB.

Exception: A DXU which uses the PRACT transmission circuit
does not support the FDL_use.

. Display FDL use values for transmissign_interface.

T1 transmission
as parameter

Displays the individual FDL use values f
interface. The values are defined
"FDL_use" in the IDB.

Exception: A DXU which uses the CT trahsmission circuit
does not support the FDL_usge

The functions above are normally

. Installation (set transmissi
synchronization source,
on/switch off CRC-4)

: type, set/display available
define spare bits, display/switch

. Maintenance (moﬁt% nce data)
48.3.13 Antenna System
The following user f ' ated to the antenna system, are
available in the OM[T:
. Monitor main e data, display any of the following data and
update ¢ es conjinuously
The functions_abo re normally used for maintenance.
48.3.14 Transcgive
wing user functions, related to the transceivers, are available in
itch on QIU, switch on subjective speech quality |mprovements
Jplink for one or more traffic channels within one transceiver
yitch off QIU
Y Facilitates BER measurements according to /GSM:11.20/ and /
GSM:05.05/.
. Monitor maintenance data, display any of the following data and
update changes continuously
- Transmission and reception
- Timing advance
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. Switch on Measurement Reports, switch on Measurement Reports
for one or several time slots.

. Switch off Measurement Reports, switch off Measurement
Reports for one or several time slots.

The functions above are normally used during
. maintenance (switch on/off QIU, Monitor maintenance data)

. installation (switch on/off Measurement Reports)
48.3.15 Managed Object
The following user functions, related to the s, are available in the
OMT:
. Display state, display the curreqt state of the selected MO
. Display relation, display which U the selected MO is
executing on
. Display channel combinatie @ ay the channel combination of
MO Timeslot
The functions above are nofma ed for maintenance.
. Q
48.3.16 Replaceable Unit
The following user functions;Jelated to the RUs in general, are
available in the OM.
& Position (cabinet, rack, shelf, slot)
- Logical RU identifier
- Free text comment
. efine RU HW info, define any of the following parameters
associated with a passive RU
- Product number
- Hardware revision
- Serial number
- Free text comment
. Display RU software revision, for a specific Main RU, display the
revision for the following software
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48.3.17

48.3.18

48.4

- Currently executing software
- Base application software stored in non-volatile memory

- Normal application software in non-volatile memory

. Define RU, define the following parameter associated with the
CMRU
- TEI
The functions above are normally used for
. Maintenance (display RU software revisign, display RU HW info)

. Installation (define RU)

Faults

The following user functions, related
in the OMT:

. Monitor current fault status, read ault status from the RBS
and display changes congirugusly

. Display fault info, displ
specific object suzl} as U or a PCM line.
The functions above are lly tsed at

. Site acceptance itor tufrent fault status)

. Maintenance (di info)

The Remote d the locally connected OMT are not
interchan with¥each other. They are two separate products
performin same functions.

All funetjon ble in a locally connected OMT are also available in
are ly connected OMT.

c an fail due to software incompatibility, if no RBS

s the connection attempt or if an OMT already is connected

or remotely). In these cases the operator is informed about the
. No further action is taken due to the failed connection.

The cornection between the RBS and a remotely connected OMT is
established on one PCM timeslot and the maximum transmission rate is
64 kbps.

Operational Conditions

The transmission rate between the OMT and the RBS is 19200 bit/s.
The IDB transfer time (between the OMT and the RBS) is specified
within the context of Installation Data Handling.
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49 External Alarms
49.1 References
Whenever a reference is made to a function described in another chapter,
please refer to the table of contents to find the appropriate chapter.
49.2 Concepts
External Alarm An alarm that originates from a source
defined by the customer. The alarm is
reported over is transparently through
the RBS. An ex le is a fire alarm.
Auxiliary Faults Detected/ by supervision of auxiliary
equipm
Auxiliary Equipment Equj connected to the RBS but
normall d outside the RBS cabinet.
Alarm Inlet bi hlet to which the supervised
nt is connected. Used for both
aults and External Alarms.
Alarm Setup © The-garameter definition for the alarm
s, which is set by OMT.
Basic Character S A subset of the CCITT International
Alphabet No 5, International Reference
Version. See table below:
Table 156 @a&l{ha set
Character Code
Space 20,4
o 1 2 3 4 8 9 306y - 3%ex
J < = > 3Ahex' 40nex
A B C D I J K L M N O |4Le-4F
P Q R/\ Uu VvV W X Y Z 500y - 5Ahex
— m 5Fhe)(
49.3 ction
Purpose
This function facilitates external alarms reported via the RBS. Example
of this is "fire alarm".
Each active alarm will activate one common indicator light, which will
be deactivated when there is no alarm active.
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Preconditions and initiation
The external alarms function is started by the restart and recovery

function.

Description

The following parameters are associated with each supervised external

alarm:

Inlet Number 1-16. Defines which inlet the external
alarm source equipment is connected to.

Inlet Usage "Auxiliary Fault", ternal Alarm" or

Alarm |dentity

possible severity
‘Level 1" or "Level 2".

Alarm Data %hanumeric string which is presented

e operator when the external alarm is
raiséd. The basic character set , that is
esented in Concepts, should be used.
e alphanumeric string associated with
each external alarm may contain a
maximum of 62 characters.

Alarm Severity

The way in which the external alarm is
activated, either by breaking or closing the
circuit on the external alarm inlet.

sing or termination of each external alarm is reported to the BSC
the associated Alarm identity, Alarm severity and Alarm data.

teymine which external alarms are raised, the BSC can request this
information from the RBS via A-bis.

49.4 Operation and Maintenance

Purpose

Maintenance functions related to external alarms are described within
the context of Operation and Maintenance Terminal.

The visual indicators relevant to external alarms are described within
the context of Operation and Maintenance Support.
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The Capabilities of the different Radio Base Stations are shown in the

Capabilities
table below:
Table 157 Maximum Number of external alarms defined by the customer
Radio Base Station External
AIarr_n,
maximum
RBS 2101 8
RBS 2102 16
RBS 2103 16
RBS 2202 16
RBS 2302 8(1)

(1) In case of three cascaded RBS 2

Alarms is 16.

%v maximum number of External

&
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50 Handling of Auxiliary Equipment

A number of customer defined, antenna related auxiliary equipment can
be supervised by the RBS. The raising of an auxiliary fault is, after
analysis in the RBS, reported to the BSC. Depending on what severity
the operator has defined for the fault, the concerned MO could be taken
out of operation.

50.1 References

Whenever a reference is made to a function described in another chapter,
please refer to the table of contents to fintkthe appropriate chapter.

50.2 Concepts
Auxiliary Equipment Equipmedt connected to the RBS but
normall ted outside the RBS cabinet.
ARAE

Auxiliary Faults

qui t.

External Alarms < alarms that are reported over Abis
nsparently through the RBS. An
e ple is fire alarm.

Alarm Inlet e binary inlet to which the supervised
equipment is connected. Used for both
Auxiliary Faults and External Alarms.

O
Alarm Setup The parameter definition for the alarm
\ inlets, which is set by OMT.
50.3 Functi
The fol g ARAE supervision parameters are associated with each
auxifiary
Inl ber 1-16. Defines which inlet the Auxiliary
Equipment is connected to.
ot usage "Auxiliary Fault", "External Alarm" or
"Not defined". The default alarm setup is
that all alarm inlets are 'Not Defined’,
which means that they have no effect on
fault reports for auxiliary equipment,
external alarms or fault indicators.
Fault activation criteria Either closing or breaking the sensor loop.

If inlet usage is set as "Auxiliary Fault”", the following fault information
parameters are also set:

Affected functionality RX and/or TX
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Fault class There are two possible severity
classifications

Antenna instance number  Defines the physical antenna

Each of these parameters is initially defined manually on RBS
installation, using an OMT. Subsequently any of these parameters may
be modified using an OMT.

The RBS supervises each configuration auxiliary fault. An auxiliary
fault is filtered, that is, must remain in a new state a fixed period of
time (approximately 3 seconds) before the BSC is notified.

The detected fault is reported by sending of '8
concerned MO(s) over the Abis interface
and Fault Handling" function. Which MQ—

fault report for the
g to the "Diagnostic

appropriate.
50.4 Operational Conditions

50.4.1 Operation and Mainte@anc

Maintenance functions re to atixiliary faults are described within
the context of Operation-and Maintenance Terminal.

The visual indicators
described within th

auxiliary faults are described are
xt of'Operation and Maintenance Support.

50.4.2 Capabilities

The alarm #
ARAE faults:

The capabikhti
table belo

ets ed both for external alarms and supervision of
different Radio Base Stations are shown in the
Table 15/% number of auxiliary faults defined by the customer

Radi Station Auxiliary
Faults,
/\ M aximum

RBS 2101 8

“RBS(2102 16
RBS21D3 16
RBS 2202 16
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51 Climate Protection
The "Climate Protection" function:

. Supervises and maintains the internal temperature and humidity
within allowed ranges for the units in the RBS

. Controls the connection and disconnection of power, at start (or
restart) of the RBS and at extreme internal temperature.

The external temperature range for each RBS type is product-specific.
To get a complete picture of the climate protection system’s capacity,
this document should be read in conjunction with the relevant product
specification.

ained with one or a
pter.

handled.

51.1 Concepts
External Out |d® RBS cabinet

Internal S e RBS cabinet

The Climate Protection of an RBS ca
combination of the functions described in

RBS configurations with one or mo binets

=)

Temperature O is chapter, shaded air temperature

i}

Normal range internal temperature within 3G to
+45°C

O

Normal operatio

Q

Specifi tern rmal Condition range
Is stated in relevant product chapter

Is internal temperature range which is
5 °C to 10°C within safe range in both
high and low limits

n

%)

Normal ditian, safe function and non-destruction
Are defined within the context of
Enviromental Capability

G

se In this chapter, any unit that needs power
from the cabinet power system in order to
function.
51.2 : tions
51.2.1 Climate Control by Air Conditioning

Operational Conditions

This function requires AC power and an internal temperature above
0°C.
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Description

This function maintains the internal temperature by an internally
circulated air system (separated from the external environment). The
internally circulated air will pass through an active cooling unit which
has the capacity to lower the internal air temperature below the external
environmental temperature.

51.2.2 Climate Control by Heat Exchanging

Operational Conditions

This function is available when the system voltage is present and the
internal temperature is aboveG.

Description

eratyre by an internally
ernal environment). The
heat exchanger which cools

above the external

This function maintains the internal
circulated air system (separated fr
internally circulated air will pass t
down the internal air to a temperatur
environmental temperature.

51.2.3 Climate Control by F@c&
Operational Conditions

This function is avalil he system voltage is present and the

Description &
This functi Mhe internal temperature by filtering external air
h

and forcing i passing the units. By continuously replacing
the warmed.-ai ir of a lower temperature and using controlled air

51.2.4 Heatin

jon nditions
function is available with low internal temperature and AC power.

function is only used in products specified for external temperature
whose lower limit is below +%&.

Description

The heating function uses a combination consisting of a heating element
and fans to force the heated air through the RBS air channel system.
The heating function controls the internal temperature to above normal
operation low limit.
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51.2.5 Climate Supervision

The internal temperature and humidity of the air in the RBS are
measured by sensors and kept within working ranges.

The following parameters are measured:
. The internal temperature outside the normal range
. The internal temperature outside the safe function range

. The internal relative humidity raised above the upper limit for
safe function, see note below.

Administration
. The internal temperature in the t is readable.

. The internal realative humidit he RBS 4g readable. See note
below

Note: The humidity function\is/mot\reeded for RBSs designed for
indoor use accordingto

51.2.6 Reliability
The cooling Climate{Protec is_available when the temperature is
within the specified ext normal condition range. Alarm reporting
and administration are ava within the safe function range.

The Heating functi ilable when the temperature is above the
specified externa al condition low limit and up to an internal

temperature of +§C.
within the 2§fe ion range.

51.2.7

ing AC mains and the connection of the users to the
) RBS depends on the current internal temperature.

The internal temperature within the safe function range
- The RBS power system and the user are connected

. The internal temperature is below the lower limit for safe function
low limit

- The internal temperature is increased by heating to above
the lower limit for safe function. Then the power system
and the users are connected

. The internal temperature is above the upper limit for safe function.
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- The RBS power system is connected but the users are not.
However, as soon as the internal temperature falls below
the upper limit for safe function, the users are connected.

51.2.8 Power Disconnection

The users are disconnected from the DC power when the internal
temperature falls below the lower limit for safe function.

The users are reconnected to the DC power when the internal
temperature has raised® above the lower limit for safe function.

.
G
S
&
AN
(Y
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52 EMC Capabilities
This specification covers the capabilities of the RBS 2000 in respect of
EMC (ElectroMagnetic Compatibility). The capabilities include
conducted and radiated emission as well as conducted and radiated
immunity thresholds.
The internal EMC capabilities of RBS 2000 and interference appearing
on antenna ports are not covered by this chapter.
52.1 References
1. 89/336/EEC EMC directive
Council directive of 3 May 1989 imation of laws of the
Member States relating to electroma ompatibility
2. ETS 300 342-2, Nov 1994
EMC for European digital ¢élular tefecommunication (GSM)
mobile radio and ancillarye
3. EN 55 022, April 1987
Limits and methods gf/Me ment of Radio Interference
Characteristicsoof I ation Technology Equipment
4. EN50081-1, Ja%
Electromagneti patibility - Generic emission standard, Part 1:
Residential, cofnmercial and light industry
5 EN 50 082 ry 1992
Electypamag compatibility - Generic immunity standard, Part
1: Re i% mercial and light industry
6. IE -3,
Ragh romagnetic field requirement
7. E 00+43-2, EMC part 3, section 2
imit armonic current emissions, 1995
61000-3-3, EMC part 3, section 2
limitation of voltage fluctuations and flicker in low-voltage supply
systems for equipment with rated current <16 A, 1994
EN 61000-4-2, 1995
Electrostatic discharge requirements
10. EN 61000-4-4, 1995
Electrical fast transient/burst requirement
11. EN 61000-4-5
Surge Immunity Requirements
12. EN 61000—4-8, 1993
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Power frequency magnetic fiels immunity tests
13. EN 61000-4-11

Voltage Dips, short interruptions and voltage variations.
Immunity tests

14. VDE 0878, 1986

Radio Interface Suppression of Telecommunication Systems and
Apparatus

15. ITU-T Recommendation K.20, 1984

Resistibility of Telecommunication Switc Equipment to
Overvoltages and Overcurrents.

52.2 Concepts
External signal line - outdoor syste
Cable 0k l¢ ger than 1 metre intended
for conne 0 units located outside the
Telecommunication line le int€énded for connection to a public
Enclosure Port hyS|caI boundary of the RBS
ugh which electromagnetic fields may
radiate or impinge
Performance Crit he system shall continue to operate as
Q intended. During the test, no degradation
of performance or loss of function is
allowed below the specified test level
Performa The system shall continue to operate as
intended after the test. During the test,
degradation of performance is however
allowed below the specified test level. No
change of actual operating state or stored
data is allowed
. mance Criteria C Temporary loss of function is allowed,

provided the function is self-recoverable
or can be restored by the operation of the
controls

Performance Criteria CT Continous phenomena applied to
Transmitters. A communication link shall
be established at the start of the test and
maintained during the test. For the system
the RXQUAL (as defined in GSM 05.08)
of the downlink shall not exceed three,
measured during each individual exposure
in the test sequence
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Performance Criteria TT Transient phenomena applied to
Transmitters. A communication link shall
be established at the start of the test and
maintained during and after injection of
the transients

Performance Criteria CR Continous phenomena applied to
Receivers. A communication link shall be
established at the start of the test and
maintained during the test. For the system
the RXQUAL (as defined in GSM 05.08)
of the uplink skall not exceed three,
measured during\&ach individual exposure
in the test

Performance Criteria TR Transi

e test and maintained
r injection of the transients

Performance Criteria A(K.20)--The object shall withstand the test
amage or other disturbances after

ire hazard should not arise in the test
ject. Any damage or permanent
malfunction occuring should be confined
a small number of external line
interface circuits.

Performance Criteria 0):

52.3 Capabiliﬂk\
52.3.1 RBS De%

are tested for an RBS equipped with a minimum
configuration of units. This system is representative of
systems in terms of function, which includes at least one of
on unit type, and electromagnetic radiation characteristics.
number and types of sub-units are given from results of
stigations in accordance with ETS 300 342-2, Nov 1994.

Software

The capabilities are valid for a standard setup of system software with
default parameters.

Performance

For the immunity capabilities the RBS is operating and will fulfil the
performance criteria stated for each test.

For emission capabilities all equipment in the RBS was enabled during
verification to create the worst emission case.
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EMC directive

The EMC capabilities of the RBS fulfills the mandatory requirements
specified in the EMC directive, 89/336/EEC, which gives compliance
for trade in EU member countries.

Generic Standards

The following generic standards are fulfilled by the system:

EN 50 081-1, Jan
EN 50 082-1, Jan

1992 Emission
1992 Immunity

52.3.2 Conducted Emission

Table 159 Voltage fluctuation on AC power @ply leads
Basic standard EN 61000-3-3
Limit Set by Table II in EN-61080-33

Table 160 Harmonics on AC power suppl@
Basic standard EN 61000-3(/;2”\
Limit Set by Table 1.in EN §1000-3-2

Table 161 Interference on A(%Qupply leads
Basic standard EN/%\@\
Limit Class.B.
Limit standard \QE\({SR, Conducted emission, part 1
Limit ~Class'®/

Table 162 }er%on DC power supply leads
Basic stangf@ EN 50 022 and proposed amendment to CISPR 22
Lmt  \\// JlclassB
Limit Stansard ETS 300 342-2, Nov 1994
famit, Class B

%hle/ 63 Interference on signal and telecommunication lines

| Ba&x@ndard | CISPR/G(sec) December 1993

52.3.3 Radiated Emission from Enclosure

Table 164  Electric field emission
Basic standard EN 55 022
Limit Class B
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52.3.4

Table 165

Magnetic field emission

Limit standard

VDE 0878, Magnetic emission, part 1

Limit

Class B

Conducted Immunity on AC Input Power Ports

ence

Table 166 Fast transient test
Basic standard EN 61000-4-4
Test level 4 kV common mode betw?gn all lines and cabinet ground refer
Performance Criteria B

Limit standard

ETS 300 342-2

7\

ence

Test level 4 kV common mo \ereen all Iﬂjés and cabinet ground refer
Performance Criteria A for a eom Imtem

Table 167  Surge test é&

Limit standard

Efg300 3122

Q

Test level 2 kV c mode between all lines and cabinet ground
@% ntial mode, between line and line
Performance A for a complete system

é Criely
%na TT for transmitter units

Criteria TR for receiver units

Table 168

mon mode test

Y Sys'zxc’g?\w}mprotected
Cl

L|m

ETS 300 342-2

Te@é\x

10 V(rms)

Vil

Criteria A for a complete system
Criteria CT for transmitter units

Criteria CR for receiver units

Table 169

Voltage dips and interruptions on AC ports

Basic standard

EN 61000-4-11

Performance

Criteria A for a complete system

EN/LZT 720 0008 P2A
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52.3.5 Immunity on DC Input/Output Power Ports
Table 170  Fast transient test
Basic standard EN 61000-4-4
Test level 2 kV common mode between all lines and cabinet ground refergnce
Performance Criteria B for a complete system
Limit standard ETS 300 342-2
Test level 2 kV common mode between all lines and cabinet ground refergnce
Performance Criteria A for a complete syste
Criteria TT for transmitter units
Criteria TR for receiver(b?nits
Table 171  Surge test x v
Limit standard ETS 300 342-2 (( //\0
Test level 1 KV common mof I&qy) en line and cabinet ground referend
0.5 kV dlffe /n\ ode; between line and line
Performance Criteria a comptete system
Cri@i A%\N{meltter units
Criteri%celver units
Table 172 RF commty\’g‘r@
Limit standard ( IS 3\6342 2
Test level W)
Performanc iteria A for a complete system
x Criteria CT for transmitter units
%riteria CR for receiver units
w
52.3.6 Immunity on Telecommunication and External Signal Lines
T st transient test
Basi@ ;)tandard EN 61000-4-4
\Fes{[{ével 2 kV common mode between line and cabinet ground referenc
P&fe@?nce Criteria B
Limit standard ETS 300 342-2
Test level 4 kV common mode between line and cabinet ground referencg
Performance Criteria A for a complete system
Criteria TT for transmitter units
Criteria TR for receiver units
408 (485) EN/LZT 720 0008 P2A
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52.3.7

Table 174  Surge test 1.2/50 pulses

Limit standard EN 61000-4-5
Test level 2 kV common mode between line and cabinet ground refereng
1 kV differential mode between line and line
Performance Criteria B for a complete system
Criteria TT for transmitter units
Criteria TR for receiver units
Table 175  Surge test 10/700 pulses &

Limit standard

EN 61000-4-5

—

Test level 1 kV common mod etweem,z?nd cabinet ground reference
1 kV differential m tween lineé and line
Performance Criteria B for

Criteria TT fo

Criteria T

Table 176  Power indugtion té\\

Basic standard

ITU-

Test level

g@ﬁ\\LQmemon mode

Performance

| ChriterianAT.20)

Table 177 RF cé@ test

Limit standé/d

300 342-2

Test Ievél\\

40 V(rms)

Performance

Y

Criteria A for a complete system
Criteria CT for transmitter units

Criteria CR for receiver units

mmunity of Enclosure Port

178  Immunity of continuous electric fields

Véésic standard IEC 801-3
vel 10 V/Im
Performance Criteria A

Limit standard

ETS 300 342-2

Test level

10 V/Im, 80 MHz - 1 GHz

Frequency range

30 V/m, 1 GHz-20 GHz

Performance

Criteria A for a complete system

EN/LZT 720 0008 P2A
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Criteria CT for transmitter units

Criteria CR for receiver units

Table 179  Immunity of 50/60 Hz magnetic fields

Basic standard EN 61000-4-8
Test level 10 A/m, 50/60 Hz
Performance Criteria A
52.3.8 Electro-static Discharges
Table 180 Immunity of enclosure port
Basic standard EN 61000-4-2 AZ \\
Test level Air discharges: 15 kV

Contact discharg?@k\/\/7

Performance Criteria B v /( )T

\/
Limit standard ETS 300 3(;5'2\

Test level Air dischdrges: 8 kV
Cor%@@ar 2 4 kV.

A ﬁ\@omplete system

transmitter units

Performance Crit

for receiver units

=
&
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53 Transmission Interface Handling
G.703 2048 kbit/s

This function specification covers RBS functions for layer 1
communications on A-bis.

The function Layer 1 Termination terminates a 2048 kbit/s G.703 PCM
line.

The function Supervision of Transmission faults detects faults in the
transmission interface.

The function Supervision of Transmissio
of the transmission.

uality monitors the quality

53.1 References
Whenever a reference is made to a ion des¢fibed in another chapter,
please refer to the table of contepts.to the appropriate chapter.
/IGSM 08.54/ GS

T ical Specification 08.54
All ITU-T references refer to the Book (ITU=International

Telecommunications Union
53.2 Concepts o
CMRU %%r;t | Main Replaceble Unit. An RBS

exactly one CMRU. In the RBS 2000
ardware architecture, the DXU is the
RU

Main RU Contains one or more processors, to which
software can be downloaded from the
BSC. A Main RU is either central or

Q
\ distributed, see above. A Main RU may
or may not have a direct signalling link to
@ the BSC.

Replaceble Unit. An RU is the smallest
unit that can be handled on site or in a
repair center and of which information can
be retrieved via OMT or BSC.

RU
@\slot 0 (TS0) The content and structure of timeslot 0 is
described in the table below. This figure
is included to ease the understanding of
the functions Layer 1 Termination and
Supervision of Transmission Faults.

EN/LZT 720 0008 P2A © Ericsson Radio Systems AB 411 (485)
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Table 181 Timeslot 0 and CRC-4 multiframe structure

Sub Frame Bit 1 to 8 of timeslot O

2‘;::6 number 1 2 3 4 5 6 7 8
0 cl 0 0 1 1 0 1 1
1 0 1 A Sa4 |Sa5 |Sa6 |Sa7 |Sa8
2 c2 0 0 1 1 0 1 1
3 0 1 A Sa4 Sab Sab6 Sa7 Sa8

1 4 c3 0 0 1 1 0 1 1
5 1 1 A @%a Sa6 |Sa7 |Sa8
6 c4 |0 0 1 1 0 1 1
7 0 1 A S Sab Sab6 Sa7 Sa8
8 cl 0 @ @} 711 0 1 1
9 1 1 A a4 Sab Sab6 Sa7 Sa8
10 c2 C% 1 1 0 1 1

2 11 1 |1 w\cx7 Sa4 |Sa5 |Sa6 |Sa7 |Sas
12 c3 73\ 0 1 1 0 1 1
13 {Q\% A |sa4 |sa5s |sa6 |sa7 |sas
14 é/cu\ 0 0 1 1 0 1 1
15, \E\ 1 A Sa4 |Sa5 |Sa6 |Sa7 |Sa8

CRC-4

cl, c2, 030

A &

Saz , Sa6, Sa7, Sa8
Downstream

Upstream

Linear Cascade Chain

Cyclic Redundancy Check (ITU-T G.704)

CRC-4 bits (see the section Layer 1
Termination 2048 kbit/s below)

Alarm bit (see the section Layer 1
Termination 2048 kbit/s below)

Error bit (see the section Layer 1
Termination 2048 kbit/s below)

Spare bits (see the section Layer 1
Termination 2048 kbit/s below)

The path for information from the BSC to
the MS, see Figure 142 on page 413

The path for information from the MS to
the BSC, see Figure 142 on page 413

A cascade of RBS:s according to Figure
142 on page 413

412 (485)
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RBS 1
Downstream PCM-A Downstream
— = - — ™ Mobile
BSC — - Station
Upstream Upstream
= PCM-B
Upstream Downstream
RBS 2
= PCM-A
a
— PCM-ég
Upstream
Figure 142  Upstream and Dow am
For further information, see(ITU= .704 White Book.
53.3 Functions < \
53.3.1 Layer 1 Terminatig 48 _kbit/s
The function is inifiated during restart of DXU.

according €0 /GSM:s 4:4.0.0/. This includes :

. Physical lectrical characteristics according to ITU-T rec.
G.7 interface at 2048 kbit/s, 75 or 120 ohm selectable and
over-\vql rotection according to Annex B)

. F ture according to ITU-T rec. G.704 section 2.3
@i andling of the E-bit in timeslot 0)

. rame alignment and CRC-4 procedures according to ITU-T rec.
6 section 4

Synchronization of layer 1 handling is described in subsection
Section 53.3.2 on page 414.

Detection of fault conditions, alarm states, and consequent actions.
his includes detection of:

- LOS (Loss Of Signal)

- LOF (Loss Of Frame alignment)
- ERATE (Error RATE)

- AIS (Alarm Indication Signal)

- RAI (Remote Alarm Indication)
The consequent actions are transmission of:

EN/LZT 720 0008 P2A © Ericsson Radio Systems AB 413 (485)
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. Alarm indication to the remote end (A-bit in time slot 0 equal to
Illll)

. CRC-4 error indicator (E-bit in time slot 0 equal to "0")

Both actions are according to ITU-T recommendations G.704 and G.732.

. Transmission of spare bits (Sa4-Sa8). The spare bits form a fixed
bit pattern (see section Operation and Maintenance below)

Two PCM paths are supported: PCM-A and PCM-B.

53.3.2 Layer 1 Synchronization
Synchronization of layer 1 is either derived frognone of the incoming
PCM paths or taken from a free running i A PCM path
. with LOF (Loss Of Frame alignmgit), LOS (Loss Of Signal), AIS
(Alarm Indication Signal) or
«  thatis “not available for syncjrenization” according to a
parameter in RBS DB
cannot be used as reference source.
The synchronization of layer e of three states:
1. PCM -A can be u&ed erence source
PCM -A is selected %;e rence source
PCM-A incoming 1 d to¥synchronize PCM-A outgoing
PCM-A incomi 0 synchronize PCM-B outgoing.
2. PCM -B can reference source, PCM-A cannot
PCM -Es selected as the reference source
PCM- m used to synchronize PCM-A outgoing
PCM-B-aco is used to synchronize PCM-B outgoing
3 Neit A nor B can be used as reference source
inhing oscillator is selected as reference source
ee run_ning oscillator is used to synchronize both PCM-A
> tgoing.
fault setting of PCM-A and PCM-B is:
PCIM<A: “Available for synchronization”
PCM-BY “Not available for synchronization”
The parameters can be modified from OMT. The new setting is
activated immediately. Thus, the updated parameters are used when the
selection of synchronization source is performed.
53.3.3 Supervision of Transmission Faults
The function is initiated during restart of DXU.
The configuration of fault supervision can only be performed when the
AO DP (Digital Path) is in state "Disable". The reporting to the BSC is
414 (485)
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performed when the AO DP is in state "Enable". When the AO DP is
enabled, all fault supervision states are set to zero.

Reports are sent to the BSC is sent to the BSC when the alarm status is
changed or when the BSC requires it.

Fault supervision of the PCM line is performed according to /ITU-T
rec. G.732 section 4/ and /GSM:08.54:4.0.0/.

This includes detection of the following fault conditions:
. LOF (Loss of Frame Alignment)

. CSES (Consecutive Severely Erroreth Seconds) or excessive bit
ERATE (Error RATE)

. LOS (Loss Of incoming Signal)
. AIS (Alarm Indication Signal)
. RAI (Remote Alarm Indication

. UAST (UnAvailable STate supgrvysion)

Fault handling is according to Diag
functionality.

LOF commences ()
CRC-4 is OFF: Three Mwe frame alignment signals in TSO

CRC-4 is ON: CR
a search time of
TSO received wij
monitoring@or inc

of 1000).\\

ulti e alignment has not been achieved within
or three consecutive frame alignment signals in
or CRC multiframe alignment is lost during

t frame alignment415 errored CRC blocks out

LOF ceases
CRC-4 1
CRC-4

ecovery of frame alignment signal.

ecovery of CRC multiframe alignment signal.

CS mmences

ﬁ
his_pondition is set instead of ERATE when quality supervision
including CRC-4 is used.

e tha SES (Severely Errored Seconds) detected consecutively.
criteria for SES are described in the section Severely Errored
onds Supervision.

CSES ceases
More than N non-SES detected consecutively.

ERATE commences
Detection of bit error ratio equal to or more than 10

EN/LZT 720 0008 P2A © Ericsson Radio Systems AB 415 (485)
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The frame alignment word in time slot O even frames is used to
determine the error rate.

ERATE ceases
Detection of bit error ratio less than T0

LOS commences

Three or less 1's are received in a time interval of 280

LOS ceases
More than three 1's are received in a time- of 2680

AlIS commences

A continuous stream of 1's during ty A limited number of 0’s

corresponding to BER = T0is alloyie

AlS ceases
Frame alignment signal is detécte ecognised.

RAI commences <
The A-bit (in timeslot 0) = 1.

RAI ceases

Q

nc%
UAST comme when unavailable state is declared. Each direction
(upstream ga ream) is supervised independently of the other.

ith the alarm status, time information for each direction of

ate for one direction is declared at the onset of P
or the direction of interest. These P seconds are
e part of the unavailable time.

A is repofted to the BSC. When UAST commences, zero is
@ d as time information. When UAST ceases, the time that the
UAZY alarm has been activated is reported.

ge BSC requests the alarm status, two scenarios are possible:
UAST is activated and UAST is not activated. If it is activated, zero is
reported as time information. Otherwise, the time that the UAST alarm
was activated the latest time, is reported to the BSC.

UAST ceases

UAST ceases when available state is declared. Each direction (upstream
and downstream) is supervised independently of the other.

416 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A
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A new period of available state begins at the onset of Q consecutive
seconds with no SES detected. These Q seconds are considered to be
part of the available time.

53.3.4 Supervision of Transmission Quality
The function is initiated when the AO DP is enabled from the BSC.

The configuration of quality supervision can only be performed when
the AO DP is in state “Disable”. The reporting to the BSC is performed
when the AO DP is in state “Enable”.

Quality supervision consists of six superwvsion functions:
. BFF (Bit Fault Frequency)

. DF (Disturbance Frequency)
. SF (Slip Frequency) &
. ES (Errored Seconds) @

. SES (Severely Errored Seeo
. UAS (Unavailable Se¢

Bit Fault Frequency SHpervis

The frame alignment word i _timé slot O in even frames is used to
determine an error r Th tual error rate is established by taking
the number of fault lignment words and dividing them by the
total number of ¢ during the BI (Base Interval).

upervised and reported as the mean bit error
million) during the BI.

y supervision
nitors the detected fault situations which are

. (Loss Of Signal)
AIS (Alarm Indication Signal)

RAI (Remote Alarm Indication) received from remote end

listurbance frequency counters exist. Both are derived from the
downstream PCM port, but one is closely connected to downstream
faults while the other one is related to upstream faults.

The DF downstream counter is incremented by 1 for each occurrence of

. LOF or
. LOS or
. AlS
The DF upstream counter is incremented by 1 for each occurrence of
RAI.
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 417 (485)
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Every detected fault situation is registered and regarded as a disturbance,
even if it does not last long enough to be recognised as a fault.

The DF is supervised and reported as the number of disturbances during
the BI. Both counters are handled separately.

Slip Frequency supervision

This supervision monitors the number of slips per time interval. A slip
is defined as where one frame (256 bits) is either lost or duplicated.

The SF counter is incremented by one for each slip on the PCM port
downstream.

The SF is supervised and reported as the nu r of slips during the BI.

Errored Seconds supervision
An ES is a second with at least one of t owing events:
. CRC-4 is OFF: At least one frg it-error

. CRC-4 is ON: At least one CRC
. LOF alignment
. LOS

. Slip \
. AlS

. A-bit equal to

. E-bit indicati
CRC-4 yuse

Two count fo%gi seconds exist. Both are derived from the
downstrea% ~but one is closely connected to downstream
the

remote end

from the remote end (only valid when

faults while one is related to upstream faults.

counter is incremented by 1 for each second with at

C-4 errof (only valid when CRC-4 is used) or

it error (only valid when CRC-4 is not used) or

. Slip

The upstream counter is incremented by 1 for each second with at least
one of the events:

. A-bit="1" or

. E-bit="0" (only valid when CRC-4 is used)
ES are not counted during unavailable state.
Both ES counters are reported after each BI.
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— All Rights Reserved — 2001-11-28



Transmission Interface Handling G.703 2048 kbit/s

Severely Errored Seconds supervision
An SES is a second with at least one of the events:
. CRC-4 is OFF: At least N4 frame bit errors

. CRC-4 is ON: At least N1 CRC-4 errors
. LOF alignment

. LOS

. AlS

. A-bit equal to “1” from the remote e

. N1 E-bit indication received from te end (only valid
when CRC-4 is used)

Two counters for severely errored

. N1 CRC-4 errors (only'va en CRC-4 is used) or
. N4 frame bit errors ( alid when CRC-4 is not used) or

.  1LOFor \

. 1LOS or

. 1 AIS
The upstream IsNncremented by 1 for each second with at least

navailable State supervision

is aeount of one-second intervals during which service is
ailable. This period of time is referred to as the unavailable state.

e two directions (upstream and downstream) are supervised
S tely. That is, one of the directions can be in the unavailable state
but the other is in the available state.

The counting of ES and SES is stopped for both directions as soon as at
least one of the directions is in the unavailable state.

An unavailable state for one direction is declared at the onset of P
consecutive SES for the direction of interest. These P seconds are
considered to be part of the unavailable time. A new period of available
state begins at the onset of Q consecutive seconds with no SES detected.
These Q seconds are considered to be part of the available time.
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The number of unavailable seconds for each direction is reported after
each BI.

53.3.5 Administration

Supervision of transmission faults and transmission quality can be
performed in different ways. With the help of parameters, the
supervision can be configured to meet a wide range of requirements.
The configuration parameters can only be changed when the AO DP is
in state “Disable”. The parameters of interest are given below:

. The configuration parameter N

- Defines the threshold number (S for commence, and
cease, of CSES

- Value range is 5-60 &
- Default value is 10

. The parameters P and Q @
- Used for definin ilable state
- Value range is@
- Default valu 0s

—

- Define eshold numbers for ES and SES. Value

. The parameters

rang It values are listed below:
Table 182 PQ@QN >
Parameter e :Range Description (number of...)
N1 5 1-1000 CRC-4 errors for SES and E-bits equal to "0"
N2 7 Not used
N3 Not used
N4 /Q 2 1-100 Frame errors for SES

%iguraﬂon parameter T

- The parameter T defines the time interval for ERATE
supervision

- Value range is 1-5 s

- Default value is 2 s
. The configuration parameter AFT

- The configuration parameter AFT defines the Alarm
Filtering Time for all the fault supervision functions

- Value range is 50-5000 ms

- Default value is 125 ms
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- The resolution is 1 ms, but the accuracy is £25 ms
. Base interval for ES, SES, UAS, BFF and SF

- Valid values: 60 and 80 s
. Base interval for DF and SF

- Value range: 1-24 h

53.3.6 Multidrop Layer 1

For an RBS configured for multidrop, the
restart of CMRU.

For an RBS not configured for multigrop, the
the parameter Network Topology i t by the
multidrop (cascade).

ction is initiated during

tion is initiated when
T to indicate

AIS Generation

. When entering one of ala

A input, AIS is trans
until the alarm state/is\|eft

. When entering@ eav
used (AFT).

53.4 Operational Co

ates LOF, LOS or AIS at PCM-
PCM-B output. AIS is transmitted

larm states, the alarm filtering time is

53.4.1 Operation and

Maintenance gata s as CRC-4 status and the values of the spare bits

in times ca et by the OMT. The OMT part is described within

the conte eration and Maintenance Terminal.

The val the~gpare bits in timeslot 0 can also be set by the BSC.
5

The B t the data when the AO DP is in state "Disable". The
new se take effect next time the AO DP is enabled. The IDB

is r& If a new setting is ordered from the BSC.
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54 Transmission Interface Handling
DS1 1544 kbit/s

This function specification covers RBS functions for layer 1
communications on A-bis.

The function Layer 1 Termination terminates a 1544 kbit/s DS1 PCM
line.

The function Supervision of Transmission faults detects faults in the
transmission interface.

The function Supervision of Transmissio
of the transmission.

uality monitors the quality

54.1 References
Whenever a reference is made to a ion des¢fibed in another chapter,
please refer to the table of contepts.to the appropriate chapter.

Transmission references :
. ANSI T1.403-1989

. AT&T T1.5 Service ( Dec. 1990
. Bellcore TR-NWT-0 Apr. 1992
54.2 Concepts \

CMRU entral Main Replaceble Unit. An RBS
s exactly one CMRU. In the RBS 2000
hardware architecture, the DXU is the
CMRU

Q
Main R \ Contains one or more processors, to which
software can be downloaded from the

BSC. A Main RU is either central or
distributed, see above. A Main RU may
or may not have a direct signalling link to
the BSC.

R Replaceble Unit. An RU is the smallest

unit that can be handled on site or in a
repair center and of which information can
be retrieved via OMT or BSC.

ended superframe format The content and structure of the F-bit is

described in the figure below. This figure
is included to ease the understanding of
the functions Layer 1 Termination and
Supervision of Transmission Faults.
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Table 183 Extended Superframe Format (ESF)
F bits Bit usein each Signalling bit use
timeslot options
number | number | EPs |pL | cre |Trafic| sond [TV o
1 0 - m - 1-8 - - -
2 193 - - c1 1-8 |- - -
3 386 - m |- 1-8 |- - -
4 579 0 - - 1-8 |- - -
5 772 - m |- 1-8 Al- - - -
6 965 - - C2 1-7 - A A A
7 1158 - m |- 1- l - -
8 1351 0 - - ygé: - -
9 1544 - m |- 8 |- 2) - -
10 1737 - - C3 1 \ - - -
11 1930 - m |- 8 - -
12 2123 1 |- |- ( Iz | 8 - A B B
13 2316 - m |- - - - -
14 2509 - - e T8 |- - -
15 2702 |- m é/\y -8 |- -
16 2895 0 - > 1-8 |- - -
17 3088 - - 1-8 |- - - -
18 3281 - %g 1-7 8 - A A C
19 3474 - - 1-8 |- - -
20 3667 1 /@ }7\\ - 1-8 |- - -
21 3860 ( % - 1-8 |- - -
22 4053 Q - C6 1-8 |- - -
23 4248 | - oo |- 1-8 |- L
24 #439 N> |- - 1-7 |8 - A B D

“No channd signalling, only T-column applicable. 8 traffic

bits in eve

Frame 1

Wi 3

Fram , 12, 18 and 24

W

CRC
Option T

Option 2
Option 4
Option 16

Transmitted first

Denoted signalling frames
Framing Pattern Sequence (...001011...
4 kbit/s Data Link (Message bits m)

CRC-6 Cyclic Redundancy Check (Bits
C1-C6)

Traffic (Bit 8 not used for Robbed-bit
signalling)

2-State Signalling (Channel A)
4-State Signalling (Channel A and B)

16-State Signalling (Channel A, B, C and
D)

424 (485)

© Ericsson Radio Systems AB

EN/LZT 720 0008 P2A

— All Rights Reserved — 2001-11-28




Transmission Interface Handling DS1 1544 kbit/s

Downstream The path for information from the BSC to
the MS, see Figure 143 on page 425.

Upstream The path for information from the MS to
the BSC, see Figure 143 on page 425.

Linear Cascade Chain A cascade of RBS:s according to Figure
143 on page 425.

RBS 1
Downstream PCM-A Downstream
— = - Mobile
BSC ~ Station
Upstream stream
a
= PCM-B
Upstream Downgtrea
2
ra s
=§A-B
Upstream
01_0306A
Figure 143  Upstream an nstream

- Q
54.3 Functi ns\
54.3.1 Layer 1on DS1 1544 kbit/s

The fu itiated during restart of DXU.
Layer 1\grtingtion on the transport network interface includes:

. hysical and electrical characteristics according to ANSI T1.403
face at 1544 kbit/s, one pair for each direction of
tra

ission, test load impedance 100 ohm, resistive).

Frame structure according to ANSI T1.403, ESF. T option only,
see Table 183 on page 424. 8 traffic bits in all frames in the ESF.

. Line coding B8ZS according to AT&T section 4.2.2. (ref. 4).
B8ZS is the only technology to provide 64 kb/s Clear Channel
Capability (64 CCC).

. When no message is sent on the Data Link (DL, message bit m)
in the ESF, an idle pattern (01111110) (ref. ANSI 6.4(2)) is
transmitted. The Data Link is used for RAl (Remote Alarm
Indication, "Yellow Alarm") information in both directions. See
Table 183 on page 424.

. Frame alignment and CRC-6 procedures according to ANSI
T1.403, 24-frame ESF.
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. Input jitter and wander tolerance according to AT&T Accunet
T1.5 Service 1990 (TR 62411). This tolerance is valid for PCM-A
and PCM-B respectively. The tolerance of relative phase
differance (that is, phase differance between PCM-A and PCM-B)
is 56 Ulop

. Fault supervision of each PCM path is performed according to

- ANSI T1.403, section 9 (1995)
- AT&T T1.5, paragraph 7

LOS (Loss Of Signal), ERATE (Excessive er
Indication Signal, “Blue Alarm”), and RAI
It also includes a consequent action. T
LOF, LOS, ERATE, AIS and UAST (

t action for the faults

for at least one second.

Two PCM paths are supported: 0” e PCM-B.
54.3.2 Layer 1 Synchronization
Synchronization of the outg signats (on the transport network
interface) is according £ AT& Service (TR 62411) dec. 1990,
chapter 6 “Synchronizatio Timing”.
Synchronization of lay %r derived from one of the incoming
PCM paths or taken frigm running oscillator. A PCM path
. with LOF (Los me alignment), LOS (Loss Of Signal), AIS
(Alarm Indicati [ ) or
. that is “% or synchronization” according to a
para [ DB
cannot be use eference source.
The sync tion Of layer 1 is one of four states:
1. Bot -AX and B can be used as reference source
RQM-A is Selected as the reference source
incoming is used to synchronize PCM-A outgoing
M-B incoming is used to synchronize PCM-B outgoing.
PCM-A can be used as reference source, PCM-B cannot
PCM-A is selected as the reference source
PCM-A incoming is used to synchronize PCM-A outgoing
PCM-A incoming is used to synchronize PCM-B outgoing.
3. PCM-B can be used as reference source, PCM-A cannot
PCM-B is selected as the reference source
PCM-B incoming is used to synchronize PCM-A outgoing
PCM-B incoming is used to synchronize PCM-B outgoing.
426 (485)
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4.  Neither PCM-A nor B can be used as reference source
The free running oscillator is selected as reference source

The free running oscillator is used to synchronize both PCM-A
and B outgoing.

The default setting of PCM-A and PCM-B is:
PCM-A: “Available for synchronization”
PCM-B: “Not available for synchronization”.

The parameters can be modified from OMT. The new setting is
activated immediately. Thus, the update rameters are used when the
selection of synchronization source is perfo

54.3.3 Supervision of Transmission Fau
The supervision is initiated during res DXU.
Fault supervision of each PCM fine ormed according to:
. ANSI T1.403, section 8
. AT&T T1.5 SERVICE aph 7

The configuration of fault can only be performed when the
AO DP (Digital PathyJis in s isable”. The reporting to the BSC is
performed when the A is In“state “Enable”. When the AO DP is
enabled, all fault supervisi tes are set to zero.

Reports are sent to( the when the alarm status is changed or when
required from the

The fault superyisi
fault conditipns:

. LOR (Lo ame Alignment)
. ERAT ssive Error RATE)

. L@stf incoming Signal)
. AIS (Al

arm Indication Signal),”Blue Alarm”
. Al (Remote Alarm Indication), “Yellow Alarm”

ni des detection and reporting of the following
r

U (UnAvailable STate supervision). Consists of two
directions; upstream and downstream.

ault handling is according to Diagnostic and Fault Handling
stionality.

LOS commences

At least 31 successive pulse positions with no pulses of either positive
or negative polarity have occurred.

LOS ceases
Recovery of frame alignment signal.
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LOF commences

A LOF condition is declared when any two of five consecutive received
framing bits contain bit errors in the framing pattern or when LOS
condition is declared.

LOF ceases
Recovery of frame alignment signal.

ERATE commences

An ERATE condition is declared when the b
greater than 1*10 during time T. The number
in this evaluation.

rror rate is equal to or
RC-6 errors is used

ERATE ceases

The ERATE condition ceases whe
during time T.

or rate is less than 1*10

AIS commences

LOF and a continuous recei stream of 1's during 24 frames (all-
ones) is detected. Theljall-on e detectable in the presence of a

1*10 ° BER (Bit Error Raté%

AIS ceases
When at least one onditions LOF and “all-ones” is cleared.

RAI commen@s

At least fo or% 16-bit patterns consisting of eight 1's followed
by eight 0’'s is 4 tirnes 1111111100000000), is detected over the
1g.3ignal is detected in less than one second and in the

ESF data li

RAI cedzes
The ignal pattern does not occur in 8 to 13 contiguous 16-bit
at intervals.
commences
UA mmences when unavailable state is declared. Each direction

(upstream and downstream) is supervised independently of the other.

Together with the alarm status, time information for each direction of
UAST is reported to the BSC. When UAST commences, zero is
reported as time information. When UAST ceases, the time that the
UAST alarm has been activated is reported.

When the BSC requests the alarm status, two scenarios are possible:
UAST is activated and UAST is not activated. If it is activated, zero is
reported as time information. Otherwise, the time that the UAST alarm
was activated the latest time, is reported to the BSC.
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UAST ceases

UAST ceases when available state is declared. Each direction (upstream
and downstream) is supervised independently of the other.

54.3.4 Supervision of Transmission Quality
The function is initiated when the AO DP is enabled from the BSC.

The configuration of quality supervision can only be performed when
the AO DP is in state “Disable”. The reporting to the BSC is performed
when the AO DP is in state “Enable”.

Quality supervision consists of six supervisign functions:
. BFF (Bit Fault Frequency)

. DF (Disturbance Frequency)

- SF (Slip Frequency) &
. ES (Errored Seconds)

. SES (Severely Errored Seco

. UAS (Unavailable Segcgn

Bit Fault Frequency Sdpervisi

The number of bit erro%received 1544 kbit/s signal is used to
e CRC-6 sequence is used to obtain the

In ethod, the distribution of errors in the

ts of faults decrease the number of CRC errors
t would have been detected with an equal

establish an error r
number of bit error
time is considere
detected comp
distribution@f fa

The pro bilifaults appearing in bursts is greater than the
probabili detecting single isolated bit faults. This probability

i real bit error rate, and with the length of the time
e real bit fault frequency is calculated.

od, the number of CRC-6 errors is counted during the
en, a translation to bit fault frequency is performed.

urbance Frequency supervision

upervision monitors detected fault situations which are regarded
isturbances upon detection. Upon detection the following events are
regarded as disturbances:

. LOF (Loss Of Frame) alignment
. LOS (Loss Of Signal)
. AIS (Alarm Indication Signal)

. RAI (Remote Alarm Indication) received from remote end
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Two disturbance frequency counters exist. Both are derived from the
downstream PCM port, but one is closely connected to downstream
faults while the other one is related to upstream faults.

The DF downstream counter is incremented by 1 for each occurrence of
. LOF or
. LOS or

. AIS

The DF upstream counter is incremented by 1 for each occurrence of
RAL.

Every detected fault situation is registered an
even if it does not last long enough to b

arded as a disturbance,
d as a fault.

The DF is supervised and reported as tle number
the BIl. Both counters are handled sep

disturbances during

Slip Frequency supervision

This supervision monitors the numbe slips per time interval. A slip
is defined as where one fram bits) is either lost or duplicated.

The SF counter is increme
upstream or on the PCM port

by one for each slip on the PCM port

The SF is supervised and ed as the number of slips during the BI.

. CRC-6 error or

. LOF or
. LOS or
. AIS or
. Slip

The upstream counter is incremented by 1 for each second with at least
one
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. RAI
ES are not counted during unavailable state.
Both ES counters are reported after each BI.

Severely Errored Seconds supervision
An SES is a is a second with at least one of the events:
. N1 CRC-6 errors

. LOF alignment

. LOS
. AIS
. RAI

Sec exist. Both are derived from
slosely connected to downstream

®~ gStream faults.

ed by 1 for each second with at

Two counters for severely errored
the downstream PCM port, but pre
faults while the other one is related

The downstream counter is incre
least one of the events:

. N1 CRC-6 errors or

. 1 LOF or Q
. 1LOS or
. 1 AIS
The upstream caynterisincremented by 1 for each second with at least
one
O
- RAl %
SES are unted’during unavailable state.
Both SESTont are reported after each BI.

ajlable State supervision

U s a count of one-second intervals during which service is
le. This period of time is referred to as the unavailable state.

two ditrections (upstream and downstream) are supervised
eparately. That is, one of the directions can be in the unavailable state
it the other is in the available state.

The-c¢ounting of ES and SES is stopped for both directions as soon as at
least one of the directions is in the unavailable state.

An unavailable state for one direction is declared at the onset of P
consecutive SES for the direction of interest. These P seconds are
considered to be part of the unavailable time. A new period of available
state begins at the onset of Q consecutive seconds with no SES detected.
These Q seconds are considered to be part of the available time.

The number of unavailable seconds for each direction is reported after
each BI.
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54.3.5 Administration

Supervision of transmission faults and transmission quality can be
performed in different ways. With the help of parameters, the
supervision can be configured to meet a wide range of requirements.
The configuration parameters can only be changed when the AO DP is
in state “Disable”. The parameters of interest are given below.

. The parameters P and Q

- The parameters P and Q are used for defining unavailable
state

- Value range is 5-15 s

- Default value is 10 s

. The parameter N1

- The parameter N1 defipes-the threshold numbers for SES.

Value range is 1-10Q0

- Default value is 320
. The configuration parameter

- The paral@e il s the time interval for ERATE
supervision

Th figuration parameter AFT defines the Alarm
Htering~dme for all the fault supervision functions
e RAI supervision

3 range is 50-5000 ms

AYlt value is 125 ms

The resolution is 1 ms, but the accuracy is £25 ms
e configuration parameter AFT RAI

- The configuration parameter AFT RAI defines the Alarm
Filtering Time for the fault supervision function RAI
supervision

Value range is 50-5000 ms

Default value is 125 ms

- The resolution is 1 ms, but the accuracy is £25 ms
. Base interval for ES, SES, UAS, BFF and SF

- Valid values: 60 and 126 seconds. The value 126
seconds must be used when BFF supervision is activated
in the BSC.
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Base interval for DF and SF

- Value range: 1-24 h

54.3.6 Multidrop Layer 1

For an RBS configured for multidrop, the function is initiated during
restart of CMRU.

For an RBS not configured for multidrop, the function is initiated when
the parameter Network Topology is set by the OMT to indicate
multidrop (cascade).

AIS Generation

When entering one of the alarm /states L LOS or AIS at PCM-
A input, AIS is transmitted on -B outpyt. AIS is transmitted
until the alarm state is left

dtes, the alarm filtering time is
used (AFT).

EN/LZT 720 0008 P2A
2001-11-28

© Ericsson Radio Systems AB 433 (485)
— All Rights Reserved —



Transmission Interface Handling DS1 1544 kbit/s

Q \ii
This page { tionally left blank
Q

~
S

434 (485) © Ericsson Radio Systems AB EN/LZT 720 0008 P2A

— All Rights Reserved — 2001-11-28



Terrestrial Link Handling

55 Terrestrial Link Handling

This function specification covers RBS functions for layer 2
communication on A-bis.

The function Layer 2 Link Handling is used for layer 2 signalling to/
from RBS.

55.1 References

Whenever a reference is made to a function described in another chapter,
please refer to the table of contents to find the appropriate chapter.

55.2 Concepts
Operation and Maintenance Link

Radio Signalling Link

55.3 Function
&

55.3.1 Layer 2 Link Handling%%L and RSL
The link layer used ignalling on the A-bis interface between BSC

and BTS is establi aintained according to Technical
Specification /G

LAPD (Link Ac ol on the D-channel) is used for layer 2

signalling.@i% forms to /GSM 08.56/.
55.4 Operati Conditions

55.4.1 Operat aintenance
Mainte ctions relating to definition of layer 2 address (TEI) are
desgribed In the context of Operation and Maintenance Terminal.
bili

55.4.2

s
applicable.
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56 Channel Distribution Function

This function specification covers RBS functions for Layer 2
communication on A-bis.

The function Channel Distribution switches channels in the transport
network interface to different RBS entities.

The function Scanning of Terrestrial Channels makes it possible to
communicate with RBS on a non-predefined terrestrial channel.

The function Sharing Terrestrial Channel makes it possible to
communicate with both CMRU and a TRX on a common terrestrial
signalling channel.

The function Concentration of LAPD S;j

the number of required physical links-pe
The functions Multidrop and Multid ypass

kes it possible to reduce
BSC and the BTS.

kes it possible for

several RBSs to share one PCM line.

56.1 References @
Whenever a reference is m 0 axfupction described in another chapter,
please refer to the table of(¢o to find the appropriate chapter.

56.2 Concepts @
Channel %&hannel is a 16, 32 or 64 kbit/s

connection between two entities connected

the switch (see Figure 144 on page
438). A 64 kbit/s connection between a
timeslot in the transport network interface
and a signalling port in a TRX is an

example of a channel.

O \

CF Central Functions. Functional entity for
handling of RBS common functions.

CMRU Central Main Replaceable Unit. An RBS
has exactly one Central Main RU. In the
RBS 2000 hardware architecture, the
Distribution Switch is the Central Main
RU.

aI Mode A unit in Local mode has no

communication with the BSC over the A-
bis interface and is therefore not in
operation.

OML Operation and Maintenance Link. Layer 2
communication link for operation and
maintenance services on A-bis.

Remote Mode A unit enters Remote mode when
accepting a layer 2 link establishment on
A-bis. It remains in Remote mode until it
is manually switched to Local mode.
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RSL Radio Signalling Link. Layer 2
communication link for traffical services
on A-bis.

Terrestrial Channel Terrestrial channels are physical channels

for communication with, for example, the
BSC over the Transport Network. There
are different types of terrestrial channels,
dependent on their use:

— Terrestrial Signalling channels

— Terrestrial

Terrestrial
LAPD sign

nalling ch
only.

tly not used as, a terrestrial
annel or as a terrestrial traffic

01_0297B

56.3 Functions \
The CDF (Channel DistributieiyFunction) switches channels between
the entities connect e switch. See figure below:
O
\\ - -
(2] ’
Transpo%
inter(f»a/ce
L TRU
x “,v‘" L | Signalling
(OML/RSL)
— — Air timeslot
O resource (traffic)
Channel distribution
Figure 144  Channel distribution function (CDF)
All connections through the switch are configured by A-bis commands
as described within the context of Functionality Administration. The
configuration commands consist of a number of connections between
timeslots in the Transport network, the Concentrator and the TRXs.
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Configuration includes set-up of new connections and release of
connections no longer required. Connections which are the same in the
old and the new configuration are left undisturbed.

Idle pattern is transmitted on unoccupied timeslots in the transport
network interface. An unoccupied timeslot is a timeslot which has no
channel assigned to it. The idle pattern is 01010100 for a 2 Mbit/s

system and 01111111 for a 1.5 Mbit/s system.

If the timeslot is partly used, an idle pattern will be used for all
unoccupied 16 kbit/s subtimeslots within that timeslot. The subslot idle
pattern is 01 for 2 Mbit/s systems and 11 for 1.5 Mbit/s systems.

Maximum capacity (Transport Network Int
for a 2 Mbit/s system and 48 (2x24) ti

This corresponds to two PCM lines.

One signalling channel can be swi
this channel is 16, 32 or 64 kbit/s.

for each available ATSR.

24 signalling channels can
of each channel is 64 kbit/

The physical mapping, w

on ICPs. Each ICP p%

The ICPs in the range 4—
according to the ta

valid for 2 Mbit/s systems:

ce) is 62 (2x31) timeslots
or a 1.5 Mbit/s system.

is needed to configure the switch, is based
kbit/s subrate connection point.

defines the incoming PCM timeslots
w. The ICPs for timeslots 25—31 are only

Table 184

ICP Q Usage

4-7 PCM-A TS1

8-11 PCM-A TS2

122-12( ( N PCM-A TS 31

132.135 // PCM-B TS 1
PCM-B TS 2
PCM-B TS 31

Table 185
TRX Signalling Traffic
0 512-515 516-523
1 524-527 528-535
2 536-539 540-547
3 548-551 552-559
4 560-563 564-571
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5 572-575 576-583
6 640-643 644-651
7 652-655 656-663
8 664-667 668-675
9 676-679 680-687
10 688-691 692-699
11 700-703 704-711
56.3.1 Concentration of LAPD signals
The purpose of LAPD concentration is to he number of required
physical links between the BSC and th is done by allowing
a number of TRXs to use the same p sion link for LAPD
signalling between the BSC and the
The function concentrates LAPD ges from a number of TRXs
onto one physical link to the BSC also deconcentrates
LAPD messages received on one link from the BSC
(downlink), sending them forw ir‘destinations
/AN
Concentrated Non-concentrated
signallifg nnel signalling channels
Channel 1 (TEI)
TRX
Channel 2 (TEI2)
11, TEX2, 2 TEIN) TRX
BSC CON
O
Channel N (TEIN)
\\ TRX
Figure 1 éb) concentrator Connection Group (CG)
Messdges are sent forward to their destinations without adding, deleting
o} 3 information.
'he doncentrator is configured by A-bis commands as described within
he gontext of Functionality Administration.
Foreach concentrated signalling channel there is a transmit queue for
uplink Messages to the BSC. The queue length is supervised as
described within the context of Selftest and Supervision. If a new
message is received when the queue is full, all unnumbered information
(UI) frames are discarded from the queue. If the queue still is full, the
new message is discarded.
The bitrate for the concentrated channels is limited to 64 kbit/s, i.e.
LAPD concentration and LAPD multiplexing can not be combined.
56.3.2 Scanning of Terrestrial Channels
The function is initiated:
440 (485)
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. When the CMRU is in Local mode and the Remote button is
pressed

. When the CMRU is in Remote mode and (re-)started
. When CF has lost its layer 2 connection to BSC

. When the CF link is disconnected (reception of DISC command
frame)

RBS searches all terrestrial signalling channels, plus a number of
unoccupied terrestrial channels, for data link establishment attempts
directed towards CF.

Searching for the establishment attempt is performed by the CF in
intervals of one second. The searchi

{f no establishment
ch is continued on the next
search is repeated until an

terrestrial channels is searched in
attempt is found during an intervg
set of unoccupied terrestrial cha
establishment attempt is found.

If the scanning function is injti
exists, the search in each j
terrestrial signalling chan
channels. Thus all yoccu errestrial channels are searched in a
cyclic way and all confi strial signalling channels are searched
continuously.

a valid CDF configuration
's performed on all the configured

After a search-time
distribution functi cept¥N O&M channel is erased (all set up

Local mode.

56.3.3 Shari trial Signalling Channel

ction is initiated when the channel distribution function becomes
in such a way that the same terrestrial signalling channel is
nalling to both MO CF and to one or more TRXs. This is
ormal condition that occurs at configuration of the first TRX.

{s_also initiated when RBS has, during scanning of terrestrial
chanpels, found a link establishment to CF on a terrestrial signalling
channel already used for signalling to one or more TRXs.

The function shares signalling to/from MO CF and signalling to/from
one or more TRXs on a shared terrestrial signalling channel.
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Shared terrestrial ’ CF
signalling channel

TRX

.
.

<\ 01_02998

Figure 146  Sharing terrestrial signalling chann

Messages are sent forward to their degtinations without adding, deleting
or changing information.

Messages addressed to MO CF ar to-MO CF. All other messages
are sent to the TRXs.

The function terminates when MO C lost its data link connection.
At termination, MO CF is disc ted~from the shared terrestrial
signalling channel. The signalling /from the TRXs is undisturbed
at the disconnection. 5

It also terminates when't anneldistribution function becomes re-
configured in such a way thatsignalling to any TRX is no longer

performed on a share striat’signalling channel. This is the normal
way to terminate this

56.3.4 Multidrop

IBSs supporting multidrop can be included in the multidrop
ection chain. The figure illustrates the case with three RBSs.
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BSC A
RBS 1
B
-] A
RBS 2
Qa8
LT
A
RBS 3
B
02_0301A

Figure 147 Linear Cascade nectio
The multidrop funcU@l s 64 kbit/s timeslots.

A 64 kbit/s timeslot is con ed to be used by the RBS if any of its
subtimeslots are copfig d inthe IS or used for the CF or remote OMT
link or used for DX co nication.

timeslot 2 is co red t@ be used by the current RBS.

The figure showg a schematic example with two RBSs and seven
timeslot he BS uses timeslots 2, 5 and 6 and the second uses
1,3 and

@

NSIC
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56.3.5

PCM PCM PCM PCM
A B A B
RBS 1 RBS 2
TS
| ———— — —————
D ——— i —
3 ————— —~——— - ——
4 — i |
5 ————— i i
6 ————— i ] i
7 ——— — -0 ﬁ\/ i
L e
rr @ vy

Figure 148  Multidrop exa@ole

All timeslots not used by wn RBS are transparently connected
between PCM A and PCM B:

The timeslots used by( the will be connected from PCM A to the
respective destinati S. These timeslots will have valid idle
pattern transmitted_gn and incoming data on PCM B is ignored.

The RBS located at
pattern on all ti

Whe tering loop mode (DXX line loop back) at PCM-B, the RBS
tra e pattern on all timeslots not dedicated for the RBS itself
y A output presuming that PCM-A is not in loop mode. Idle

is transmitted until the loop mode on PCM-B is left.

entering loop mode (DXX line loop back) at PCM-A, idle pattern
mitted on PCM-B output presuming that PCM-B is not in loop
mode. Idle pattern is transmitted until the loop mode on PCM-A is left.

Idle pattern is not transmitted on timeslot for the TN O&M channel.

The function is terminated when the parameter Network Topology is set
to not indicate multidrop.

Remote OMT Link
The function is initiated during restart of CMRU.
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The RBS searches for Remote OMT link establishment on PCM A
timeslot 23 whenever this timeslot is not used by other functions. The
timeslot is in use when it:

. is configured in the IS (subchannels with bitrate other than 64
kbit/s, TN O&M timeslots, traffic functions)

. carries the CF link

. is scanned for the CF link

The remote OMT link will be disconnected if a new IS configuration
configures PCM A timeslot 23 for either:

. traffic functions

. subchannels with bitrate other t
The remote OMT link uses a protogel\based on)UAPD. The TEI value

used is 0 and the SAPI value used | range 20 - 30.
56.4 Operational conditions
56.4.1 Operation and maintena

Not applicable.

Q
56.4.2 Capabilities \

The maximum num oncentration groups is 12 and the
concentration ratios\\L:1 t :1 (this is only valid for RBS).

pacity is 24 channels per 1-second interval.

The maximum sgdnn
Each TRX@and links, one OML- and one RSL-link on a

common terr% lling channel.
The CM nd ne OML link, normally on a signalling channel

shared with

fro is used only one PCM (PCM-A) path can be used for
lice |on"owards the BSC.

A of five RBSs can be connected in a linear cascade chain.
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57 Transport network O&M functions-DXX
Support
57.1 Introduction

This Function Specification covers RBS functions for Transport
Network Operation and Maintenance.

The functions are divided into two groups with Transport Network
Operation and Maintenance generic functions including:

. Enabling and detection of TNOM prgtocol

. Allocation of TNOM time slot
and DXX specific functions including;
. Node identity

. Node access control
. Node real time control
. Current alarm report

. Alarm history report

«  G.821 Performéance re

. Fault masks x
. Loop-back

. Node inven

. DXX@'oto ndling

With Transp twork O&M and “DXX support” in RBS 2000, it is
possible nn RBS to DXX without using a DXX transport

module.
In the Fi 49 0n page 448, an example of how the functionality
“DXX an be used in a network is shown.
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RBS
2000

BSC DXX DXX

Module

NMS

DX RBS
u 2000

& DXX RBS

upport 2000

O @ P002615B

% an RBS 2000 network.

the DXX support functions will be
visible as nodes in S, and the layer 1 transmission in the RBS
nodes will be supe&tvised NMS. The DXX support provides early

warnings in egse of and degradation of the trunks, enabling the
operator to take~actigns at an early stage. The functions are described in
Section 57 pa 0

Figure 149 Example of

yer 2 protocol used is LAPB. The protocols used
bection 57.4 on page 450.

57.2 Refe

tetecommunications Union).
[TIH_EI1] Function group Transmission Interface
Handling G.703 2048 kbit/s.

[TIH_T1] Function group Transmission Interface
Handling DS1 1544 kbit/s.

[X.25] ITU-T Recommendation X.25, interface
between DTE and DCE.
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57.3 Concepts
In Figure 150 on page 449, the nomenclature for DXX is stated.

DXX

(Transmission system for cellular applications)

NMS
(TNO&M)

RBS RBS
PCM-B PCM-B
PCM-A PCM-A
DXX DXX
support support
T— T—
DXX transiwisgi ork >

P002616

ications. It includes O&M and
itching functionality (among others).
e O&M centre is named NMS.

Figure 150 DXX terminologys
Q
DXX %I a transmission system for cellular
W

DXX node A node in the DXX system.
O

DXX support DXX support is O&M functions in RBS
2000 intended for DXX. DXX support is a
portion of the functionality in a DXX

transport module.
DXX tr ort module A DXX node suitable to fit in the RBS
2000 cabinet.

The Network management system in
DXX. Hence, NMS is TN O&M for DXX.

0o&M Centrally located management system for
transport networks and transmission
equipments in general, such as digital
cross connectors, line terminals,
multiplexors and microwave links.

RBS2000-DXX O&M The protocols used between an RBS with
DXX support and a DXX node with RBS
support.
EN/LZT 720 0008  P2A © Ericsson Radio Systems AB 449 (485)
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57.4

57.4.1

57.4.2

57.4.3

Functions

Enabling and detection of TNOM protocol

This function is initiated when the parameter TNOM_use in the RBS
database is set to on.

This function is used to control the enabling and disabling of the
Transport Network O&M functions in RBS 2000. The parameter
TNOM __use stored in RBS DB is used for this.

When the function is disabled no management timeslot is dedicated for
the Transport Network O&M functions. Inst the timeslot will be
used by BSS for internal use i.e. for traffic and>signalling.

When is enabled the Transport Network ionality is active,
and will work as described in this functign specification. The first
received message after the function en enabled is detected and
enables the protocol stack for the receive tocol if recognized.

type.

Allocation of TNOM times

This function is initiateé>d g restart of the DXU if the parameter
TNOM use in RBS DB is a set to ON, otherwise the function is
initiated when the par is 3¢t to ON.

The communication een"RBSes or RBS and DXX is performed on
a 64 kbit/s timeslot M link. The PCM link is either 2048 or
1544 kbit/s.

This functiongll tes 4 kbit/s timeslot for the TN O&M
managemet ch%@hen RBS is configured as stand alone, one
timeslot Wime meslot number is allocated for both PCM-A and
PCM-B. When RB configured in cascaded chain , the same timeslot
number is ?a for PCM-A and PCM-B. A full 64 kbit/s timeslot is

S (J

Nade identity

This function is initiated during restart of the DXU if the parameter
TNOM _use in RBS DB is already set to ON, otherwise the function is
initiated when the parameter is set to ON.

This function sets and changes the Node id for the RBS. The RBS node
has a unique node identity (a node number) for communication with the
DXX network and for appearance in the NMS. The node identity is
stored in RBS DB and has not to be the same as RBS TEI value.

The node identity can be set and changed from the OMT, as well as
from the DXX. No one has priority on the parameter , i.e. the last value
set is the valid node id.
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57.4.4 DXX Node access control

This function is initiated during restart of the DXU if the parameter
TNOM_use in RBS DB is already set to ON, otherwise the function is
initiated when the parameter is set to ON.

The RBS support a node access control that is used to limit access
rights to the node from DXX. This function maintains the node access
registers.

The value for node access possible to set from DXX are 1 to 65535 for
limited access rights. If the node access list is empty (i.e. it does not
contain any non-zero access control id) tiien all management operations
are allowed. If the node access control lisk¢contains one or more non-
zero access id:s then only the Invoke ts) having the access id
which can be found in the node acc

The RBS node will always respon
access id equal to zero.

an invokeg containing the node

57.45 DXX Real time control

This function is initiated during restart of the DXU if the parameter
TNOM _use in RBS DB is et to ON, otherwise the function is

initiated when the param ON.

This function controls’the a istration of “Real time of node” and
“Relative time of unit” ¢
set

real time clock (Real time of node).
mps in alarm and performance reports.

It is possible from
This clock is used
The real time clo
of unit), that is dto

The real tifde of n unter has the possible values between 0 and
42949 Zme ative time of unit counter has the same value
oun

are incremented by one every 10 ms, where the

ke time-stamps on individual fault events.

real time co can be reset by NMS command while the relative
counter 4 ranning.
57.4.6 DX arm report

nction is initiated during restart of the DXU if the parameter
in RBS DB is already set to ON, otherwise the function is
en the parameter is set to ON.

function sends Alarm reports from RBS to DXX upon requests.
ie DXX polls the RBS asking for changes in fault events , and request
reparts if the fault event condition has changed since the last poll.

Alarm reports can be sent for monitored faults such as Loss Of Signal
(LOS), Loss Of Frame (LOF), Alarm Indication Signal (AIS), Remote
Alarm Indication (RAI) etc. the fault conditions supervised are related
to PCM-A, PCM-B and common parts respectively.

The reports uses the Real time of node for time stamps and the
individual faults uses the Relative time of unit for their time stamps.
See Section 57.4.5 on page 451.
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The fault conditions monitored within the common parts of the RBS are:

Flash check sum error

A problem has been found when saving parameters to the
non-volatile memory.

Reset

There has been a unit reset (detected always after the power-up of
the unit), and the TN O&M functions has restarted. The reset is
reported as a delta alarm event. With delta alarm event means an
event has occurred but is still not activ,

The fault conditions monitored within thesi PCM-A and PCM-B
of the RBS are:

Rx signal missing (LOS)
According to [TIH_E1] and [T
Frame alignment lost (LOF)
According to [TIH_E1] a
Rx signal AIS

According to [TIH@ an -~ T1].

BER 103 (ERATE x

According to [TI [TIF_T1]. When CRC-4 is enabled

the CSES is u accordance with [TIH_E1].
Remote Alar dicatiogh (RAI)

IF

Accordinog% 2
LoopkI back to line

ivated when the DXX loop is activated. Rx data
to the interface transmitter.

fault will be activated as a delta event when at least one

. rformance limit has been exceeded in a 15-minute
priod. 'See also Section 57.4.8 on page 453. With delta alarm
gvent means an event has occurred but is still not active.

G.821 Unavailable state (UAST)

This signal will be activated when the state of the signal becomes
unavailable. The fault will be deactivated when the state becomes
available again. Unavailable state is declared at the onset of 10
consecutive SES. These 10 seconds are considered to be part of
the unavailable time.

Fault masked/test

This fault will be activated when the interface fault mask setting
is ON (all interface faults will be cleared).

452 (485)
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57.4.7

57.4.8

. Rx Buffer slip/BUFIN (Slip)

This fault is only used for E1. The fault is activated if one or
more buffer slips have been detected during the last hour. A slip is
defined as where one frame (0.125 ms) is either lost or duplicated.

. Status for CSU line loop back, LLB (T1)

This message is only used for T1. It indicates that the CSU line
loop back is activated.

. Status for CSU payload loop back, PLB (T1)

This message is only used for T1. INhdicates that the CSU
payload loop back is activated.

DXX Alarm history report
This function is initiated during rest

e DXU if the parameter
QN, otherwise the function is

The RBS maintains @n alarm.history in its alarm event log which is a
ring buffer for 100 late rm

alarm on, alarm off an ombined alarm on and off).

3 used when an alarm is turned on and off

. rrored Seconds (ES)

Degraded Minutes (DM)
@ Number of CRC errors from far end (CRCE)

Number of seconds when RAI has been received (RAI)
. Number of Code Violation (CV)
. Number of CRC block errors (CRC)
. Number of faulty Frame Synchronization Word (FSW)
. Number of lost Frame Synchronization (FS)
. Number of Rx Buffer slip (BUFIN)
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Each of the statistics are supported by two groups of registers and two
groups of counters providing the performance data. The registers and
counters can be read and reset.

They are:
. Counters for current 15 minutes report

. Registers for previous 15 minutes report
. Counters for current 24 hours report

. Registers for previous 24 hours report

The information of the 15 minutes counters a
together in one report. The information of the
registers are sent together in another repert.

d registers are sent
XA hours counters and

G.821 limits alarm

An alarm is activated when at lea .
been executed in a 15—minute peligd e-performance limits can be
changed from DXX.

The G.821 Performance limit ised are:
. Limit for Severely ErrofedSeconds (SES), with the values
between 0 and 9dD.

. Limit for Errored Seco%S), with the values between 0 and

900.

. Limit for CRC- ith thewalues between 0 and 65000.

. Limit for Re Alarw/Indication (RAI), with the value between
0 and 909.

G.821 Perfo % statistics counters
For limited isi number of counters are reported with a

performa er value. The counters can be read and reset on
request.
The follgwin nters are supported:

ime (TT)
ailable Time (AT)
everely Errored Seconds (SES)
pored Seconds (ES)
. Degraded Minutes (DM)

Description of performance data

AT Available time is the total time (TT)
minus unavailable time (UAT).

A period of unavailable time (UAT)
begins at the onset of 10 consecutive SES.
These 10 seconds are considered to be
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part of the unavailable time. A new period
of available time begins at the onset of 10
consecutive seconds with no SES detected.
These 10 seconds are considered to be
part of the available time.

SES A severely errored second (SES) is a
second with at least one of the following
events.

For E1 system:

- At least N1 errors (when CRC is
used)

- At least/N4 Fau W (when CRC is
not use
- Los ra lignment (LOF)

nd system:
O - ast N1 CRC errors

ss of frame alignment (LOF)

< Loss of signal (LOS)

- Alarm indication signal (AIS)

The default values N1 and N4 are stated
in, and the SES is performed in

accordance with [TIH_E1] and [TIH_T1].

An error second (ES) is a second with at

O \
ES \
least one of the following events:
For E1 system:

- At least 1 CRC errors (when CRC is
used)

- At least 1 Faulty FSW (when CRC is
not used)

- Loss of frame alignment (LOF)
- Loss of signal (LOS)

- At least one slip

- Alarm indication signal (AIS)

- At least N1 CRC errors

- Loss of frame alignment (LOF)
- Loss of signal (LOS)

- At least one slip
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- Alarm indication signal (AIS)

The SES is performed in accordance with
[TIH_E1] and [TIH_T1].

DM One minute interval with one of the
following but not SES or UAT:

For E1 system:
- 123 CRC errors (when CRC is used)
- 2 faulty FSW (wken CRC is not used)

and for T1 system:

- 52 CRC errors
CRCE Numbers oé%eorror from far end is
indicated-bythe it in time slot 0. Only

used 1@de is configured for
CRC-4\

RAI N f seconds when Remote Alarm
Indicatio Al) has been received.
CVv @ um f line code errors (when the line

has been violated). This is not
eportéd when the CRC-4 is used
led).

CRC umber of Cyclic Redundancy Check
o RC) block errors detected.

FSW \ Numbers of faulty frame synchronization
words. One count every time one or more
faulty bits in frame alignment word has
been detected.

FS Numbers of lost frame alignment. One
count every time the frame
synchronization is lost.

Number of detected buffer slips on the
receiver interface (Rx).

57.4.9 DXX It masks

This function is initiated during restart of the DXU if the parameter
TNOM _use in RBS DB is already set to ON, otherwise the function is
initiated when the parameter is set to ON.

This function maintains fault mask filters, making it possible to inhibit
fault reporting. Two type of fault masks do exist;

. Fault freezing, and

. Fault masks
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Fault freezing

It is in RBS possible to set a fault mask to freeze fault monitoring of a
specified block at a specified period of time. The blocks are PCM-A,
PCM-B and Common parts (SW faults). The time out value is 0 to

10 000 000 seconds.

With the fault freezing activated the fault status of the RBS is frozen,
i.e. the faults are neither updated nor reset. Fault monitoring is enabled
automatically after the time-out time has expired or immediately by the
management operation where the time-out time is set to zero.

Fault masks

n RBS or from a
enerating alarms). It
ividual fault masks.

It is possible from DXX to mask all fa
specific interface (i.e. prevent the interface
is also possible from DXX to speci

When the fault mask is active th
nor reported, except for an alar
enabled.

ividual fault masks possible to
CM-A and PCM-B).

The following attribute (stat
enable/disable on interfac

ilure does not generate an alarm.

g
When ON, a rec Al
This parameter is O a default.

When ON
parameter

The AIS inﬁ itQr

RAI does not generate an alarm. This
default.

hibit does not generate the fault mask alarm.

57.4.10 DXX Loop

This fu s initiated during restart of the DXU if the parameter
TNOM n RBS DB is already set to ON, otherwise the function is
initiate e parameter is set to ON.

nction controls line loop in the RBS interface PCM-A and PCM-
sed for test purposes. The line loop, loops back all timeslots
NOM timeslot. The timeslot O (for E1) and F bit (for T1)
ot looped back either. This loop is referred to as “DXX line loop”
DXX loop back to interface”.

DXX line loop” does not necessarily maintain the timeslot
integrity. During “DXX line loop”, the timeslots do keep their position
in the primary rate (1.5 or 2 Mbit/s) frame. Hence, incoming timeslot
17 has to be outgoing timeslot 17.

The delay in the RBS can be different for different timeslots. Hence,
timeslots that come in to the RBS in the same frame do not have to be
in the same frame when they leave the RBS.

The “DXX line loop” is controlled from DXX individually for PCM-A

and PCM-B. The loop is possible to set with a timeout value to release
the specific loop. The timeout value is between 1 and 65 000 minutes,
in steps of 1 minute.
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Both CSU line loop back and CSU payload loop back have higher
priority than the DXX line loop. This means that the DXX loop will be
suspended when CSU loops (PLB or LLB) is activated. When CSU
loop is deactivated, the DXX loop is resumed again.

57.4.11 DXX Node inventory

This function is initiated during restart of the DXU if the parameter
TNOM_use in RBS DB is already set to ON, otherwise the function is
initiated when the parameter is set to ON.

This function maintain the RBS node invent
transmission interface parameters. The para
cannot be modified from DXX.

It is from DXX possible to make a nodeinven order to view the
HW and SW status of the DXU, as w: s the interface parameter
settings.

and settings of the
ters controlled from BSS

Node inventory

Hardware types and software types and-Versions (revisions) can be
retrieved by request from DX

The SW type and version is type dnd version for the specific DXX
support software (not fér the R ftware).
The HW type inventory incl BS-E1 and RBS-T1.

r settings

Transmission interfa

It is also possible 0 get the parameter settings for the
transmission jater in the RBS.

The parameter éﬁx}% t can be fetched are:
. Statum its “1” or “0".
. CRC roFF.
T
D

N @slot allocation.
. Type o rface selected. The interface options are: E1 long-
E1 short-haul, T1 long-haul, T1 short-haul, and E1 external
N odem.

Alarm fault filter parameters (see Section 57.4.9 on page 456).

. Performance limit parameters (see Section 57.4.8 on page 453).

57.4.12 Administration of TNOM generic functions

The TNOM generic functions are administrated from the OMT by use
of the parameters TNOM_use, TNOM _timeslot and TNOM_nodeid.

Application Parameters

TNOM allocationThe parameter used for the Transport Network O&M
Timeslot allocation is: TNOM_use

The valid range of the parameter is:ON (Auto)OFF
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TNOM timeslotThe parameter used for the Transport Network O&M
Timeslot allocation is:TNOM _timeslot

The valid range of the parameter is:1-31 for E11-24 for T1

TNOM node IdThe parameter used for the Transport Network O&M
Node Id allocation is:TNOM_nodeid

The valid range of the parameter is:1-65534

The parameters can be modified from the OMT. The parameter
TNOM_nodeid can be modified from DXX as well. The new settings
are activated immediately.

57.4.13 Administration of DXX specific functions

The DXX specific functions are maintaine interface
'RBS2000-DXX O&M'.

Application Parameters

The parameters used for the Noade
by:Object 50 (SUBRACK_INVENTX

The parameters used for t ccess control are handled by:Object
44 (NAC_OBJECT)

The parameters use@f he time control function are handled
by:Object 44 (RTC_OB?E«‘%
The parameters us

6 (CURRENT _A
(NODE_STATE)

The par I\r/7§_|ers for the Alarm history report are handled by:Object
7 (ALAR

The par
by:Object

tity function are handled

e Current alarm report are handled by:Object

ers for the G.821 performance report are handled
21" OBJECT)

The parg
27 (FL ”eob ZIECT)Object 228 (IFM_OBJECT)

] used for the Loop back function are handled by:Object
L_OBJECT)Object 226 (CONTROLS_TIMEOUT)

ters used for the Node inventory function are handled
(UNIT_IDENT)Object 17

SQB4..B8_OBJECT)Object 243 (TSOB1_OBJECT)

57.4.14 DXX Protocol Handling

This function is initiated during restart of the DXU if the parameter
TNOM _use in RBS DB is already set to ON, otherwise the function is
initiated when the parameter is set to ON.

The DXX protocol is implemented as four layers in the ISO OSI layer
model, layer 1,2,3 and 7. These layers correspond to physical link
layer, data link layer, network layer, and application layer respectively.
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A message that is received at PCM-A in RBS is processed according to
layer 1, 2 and 3. In layer 3, the destination node id is housed. If the
current RBS is the destination node, the message is sent to layer 7. If
the RBS is in topology 'Cascaded chain’ and not the destination node,
the message is sent to the next RBS via PCM-B. The same is valid in
the other direction receiving data on PCM-B.

Fault handling

. Layer 2 (Data link layer)Faults in data within the data link layer
are handled in accordance with the ITU-T specification X.25.
[X.25].

. Layer 3 (Network layer)Faults in data-withignthe network layer
are checked regarding to fixed he data length and data
check sum. Faulty messages areldiscarded. *
sent from NMS based on time-outs_in. ‘

- An RO-Reject is
manager) if the
give either an esult’or an RO-Error. The fault status

the following: Parameter error,

can be org qr mo
Context erro%o al error or Unknown object.
- An RO-Rgjectis serit from RBS to DXX (an agent to a

57.5 Operationdl?%

57.5.1 Operationm ance
Maintenance data h as enabling of the TNOM function, selection of
timeslot fg
identity cad
Operatj
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58 BTS Parameter Limitations

This document specifies configurable BTS parameters with limitations
compared with the parameter ranges in the Abis O&M IWD. BTS
parameters with no limitations compared to the Abis O&M IWD are not
stated in this document.

58.1 Purpose and Readers

The purpose is to show BTS parameters with parameter range
limitations compared to the Abis O&M IWD.

People involved in the preparation of data txanscripts for the BSC are
the target group of this specification.

58.2 References
. 6/155 19-HSC 103 12 Uen
Abis O&M Interface, Part ' clires
. 5/155 19-HSC 103 12 Ue
Abis O&M Interface, odel

. 3/1551-APT 25) 0

Translation of Abi M IWD Parameters - BSC Command
Parameters

58.3 Parameters

The parameter is document are extracted from the Data
Elements listed in bis O&M IWD document (see reference 1).
e BTS parameters with parameter range

This docume tes

limitatio mp with the Abis O&M IWD.

For each par r in the list, the range supported by the BTS and the
Abis O iS>Stated.

All cod the/document is in hexadecimal (hex) representation if

nothing iS/Stated.

No See reference 3 for BSC Commands.
& ordance Indication

RV

BYS-supported value range:
0-1,3

58.3.1

IWD-defined value range: 0 -3

58.3.2 Alarm Status Type
BTS-supported value range:
Alarm status type: 1
IWD
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IWD-defined value range: 0-1

58.3.3 BS AG_BLKS_RES
BTS-supported value range:
BS_AG_BLKS_ RES: 0-1

IWD-defined value range: 0-7

58.3.4 CON Connection List

BTS supported value range:

y 0-

mi &— 13

CCP
CCP number @256, 260, ... 348
Reserved 0 — 255, 257 — 259, 261 -

263, ... 349 — 1023
Tag CP gives decogce inlet/outlet O

CP gives concen d infet/outlet 1 — 12
and Tag = sequenti ber of CG
within Input C ration Map

IWD defined value

y 0-16
mi 2-17
CCP
0, 4, ... 1020

1-3,5-7,..1021 — 1023
Tag \(CP gives deconcentrated inlet/outlet 0

ives concentrated inlet/outlet 1 — 16
andYag = sequential number of CG
within Input Concentration Map

58.3.5 Extendtéd Range Indicator
BTS-supported parameter range:
ERI: 0 (extended range off )

IWD-defined value range: 0-1

58.3.6 External Condition Map Class 1
BTS-supported value ranges:
LAPD Q CG: 0
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L/R T 0-1
L/R SWI: 0-1
TRA: 0-1
PCM SYNC: 0-1
EXT SYNC: 0

IWD-defined value range: 0-1

LMT: 0
58.3.7 External Condition Map Class 2 &

BTS-supported value ranges:
RBS DOOR: 0-

LAPD Q CG: 0

EXT SYNC:
PCM SYNC: &
IWD-defined value ran N— 1

ion

58.3.8 File Relation Indj
BTS-supported

Other staté?
IWD-deﬁ@mge: 0-3

Note: re~are limitations for specific combinations of current
teé"and other state.

58.3.9 FN Qffset
N ( Number) Offset must be equal for all TSs within a TRX.
onfiguration of FN Offset on one TS will also reconfigure all
eyiously configured TSs on that TRX, provided that no TS within the
RX is enabled.

BTS-supported value range:
FN offset: 0 — 1023 (03FF.y)

IWD-defined value range: 0 — 1325 (05¢[))

58.3.10 Frequency List
BTS-supported value range:

ARFCN, 900 MHz: 1- 124(31ec (option 1)
0-124, d?S — 1023, (option 2)
0 — 54, 955 — 1023, (option 3)
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ARFCN, 1800 MHz: 512 - 88g,,,
ARFCN, 1900 MHz: 512 - 81,
Note: Valid 900 MHz "option" is dependent on hardware

configuration.
IWD-defined value range:

ARFCN, 900 MHz: 0 - 124, 975 — 1023, 955 — 974
ARFCN, 1800 MHz: 512 - 885,
ARFCN, 1900 MHz: 512 - 81,

58.3.11 Frequency Specifier RX
BTS-supported value range:
ARFCN, 900 MHz: 1)
Z&.) (option 2)
023, (option 3)

ARFCN, 1800 MHz:

ARFCN, 1900 MHz: <
Note: Valid 900 M
configurati
IWD-defined value
ARFCN, 900 MHz

s — 124, 975 - 1023, 955 - Q{4
ARFCN, 1800 % 512 — 885,
ARFCN, 1900 ' 512 - 81Q.

58.3.12 Frequen ecifier TX

BTS-syppo lue range:
ARF 0 MHz: 1- 124éec (option 1)
0-124, 9)75 — 1023, (option 2)

0 — 54, 955 — 1023, (option 3)

CN, 1800 MHz: 512 - 885,
ARFCN, 1900 MHz: 512 - 819

Note: Valid 900 MHz "option" is dependent on hardware
configuration.

IWD-defined value range:

ARFCN, 900 MHz: 0 - 124, 975 — 1023, 955 — 974
ARFCN, 1800 MHz: 512 — 885
ARFCN, 1900 MHz: 512 - 81,
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58.3.13 IS Connection List
BTS-supported value range:
132 - eC)
512 — 583,
640 — 711,
Cl: 1= 72400
The IWD-defined value ranges:
ICP: 0 — 1023,
Cl: 1 - 255,
Note: There are limitations for cific combihations. For more
information see the figure endix.

58.3.14 Local Access State
BTS-supported value range:

Local Access State paraméter:

IWD-defined value r@&
58.3.15 MO Identifier

Table 186 BTS-supported/IWB-gdefined value range
MO class BT%(pp(}ne@\Iue (hex) IWD-defined value (hex)
I nstance number I nstance number
TRXC 0> |00 - 0B 01 00 — OF
X bB\ 00 - 0B 0B 00 - OF
RX \@(/? 00 - 0B (0] @ 00 - OF

58.3.16 M&w
7

Tal BTS-supported codes
'th\e MO State Parameter Used by MO
g/ Reset CF, IS, TRXC, RX, TF, TS, TX, DP, CON
Started CF, TRXC
02 Enabled IS, RX, TF, TS, TX, DP, CON
03 Disabled IS, RX, TF, TS, TX, DP, CON

IWD-defined value range: 00 — 03

58.3.17 Power

Note: Only the following macro configurations are supported:
RBS 2101, RBS 2102 and RBS 2202 with configurations
1x2, 2x2, 3x2, CDU-A for 900 MHz, CDU-A with TMA for
1800 MHz and 1900 MHz.
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BTS-supported value range.
Nominal power parameters:

900 MHz: 35— 47, 49 4y
1800 MHz: 33 - 45, 47,
1900 MHz: 33 - 45, 47,

IWD-defined value range: 0 — 3,

Note: Only steps by 2 is configurable (f the highest value).

1) BSC uses this value to activate SW Power Baost (the value does not
describe the actual output power). The
configures each transmitter that suppo
to max. power (for example 47 dec f cro 900{MHz). An RBS

with Filter Combiner does not support.S er Boost.
58.3.18 Result Code
BTS-supported codes:
Wrong state or out of sequengde: 0
File error: @ %
0

Fault unspecified:

Protocol error: 0
MO not connecte 7
IWD-defined va
58.3.19
d value range: 0, 127
58.3.20
parameter: 1 (= stand-alone)
IWD-defined value range: 00 — 02, FF
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58.4 Appendix

IcP ccp | CON

ICP
— 4]
5
L6}
L 71
TS2 —8—
I 9_
104
L—11 —+
PCM-A —12-1o
| 1310
L1410

TS1

O O 0O O o o oo

oo o o -

TS31

: 512-523
: 524-535
: 536-547
: 548-559
: 560-571
: 572-583
: 640-651
: 652-663
TRX 8: 664-675
TRX 9: 676-687
TRX10: 688-699
TRX11: 700-711

%RXO TRX

Signalling | TRX
(RSL/OML) | TRX
TRX
TRX
TRX
TRX
TRX

TS1

ATSR O

TS2

O O OO OO0 o oo o o
©O© 0o ~NO O~ WNEO

PCM-B —140]

64 kbit/ PSM timeslot
ATSR Air time slot resource
SCH  Signalling channel
TCH  Traffic channel

01_03008

Physical mapping of entities and ICP/CCP

TS25 — TS31 are only applicable for 2048 kbit/s systems.

Eack/ICP (IS Connection Point) or CCP (CON Connection Point)
represents a 16 kbit/s connection point. They are numbered from 4 to
711. A 16 kbit/s channel is established by connecting two ICPs to each
other. A 32 or 64 kbit/s signalling channel is established by connecting
two or four pairs of consecutive ICPs to each other. The consecutive
ICPs must belong to the same TS or SCH.
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59 Glossary

This glossary lists abbreviations and acronyms used in texts dealing
with RBS 2000 cabinets. Some basic terms and acronyms needed for
cross-reference are included in the list.

Terms and Abbreviations
An arrow [ is used to indicate a reference to another entry in this list.

1-P One-Pair connection with echo
cancellation (=.two wires)

2-P Two-Pair conne
cancellatio

AAU Active na Unit

Abis GSM/ ace~gtandard defining attributes
of the'c ication between BSC and
BTS

AC ting Current

ACB & m Collection Board

ACCU ternating Current Connection Unit

A/D converter Analog to Digital converter

AGW Abis Gateway

Air conditigner One version of the climate unit (Active

cooler)

AIS \\ Alarm Indication Signal

ALBO Automatic Line Build Out

ALN Antenna Low Noise Amplifier
AL& Antenna Lightning Protection Unit

Application Object

;AE Antenna Related Auxiliary Equipment

ARFCN Absolute Radio Frequency Channel
Number
ARP Antenna Reference Point
ARU Active Replaceable Unit
ASIC Application Specific Integrated Circuit
Astra ASIC in the TRU
ASU Antenna Sharing Unit
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AT Alphanumeric Terminal
ATRU Adaptive Transceiver Unit
ATSR Air Time Slot Resource
AU Antenna Unit

GSM 900 = CEU + Passive Antenna
GSM 1800/1900 = AAU

BALUN BALance and U lance transformer
Batt Battery

BB Battery Bo

BBS

BCCH

, On a base station basis.

Q

BCS %C eck Sequence

BDM tery Distribution Module
The BDM is an IDM with a battery and a
al processor.
BER Bit Error Rate

G
BFU \\ Battery Fuse Unit

Bias injec Injects DC power in the coaxial cable to
feed the TMA. Isolates the DC power
from the RF signal fed to the CDU.

Bm & Denotes a full rate traffic channel

3 Basic Physical Channel

Denotes the air interface transport vehicle
formed by repetition of one time slot on
one or more radio frequency channels.

BS Base Station
BSC Base Station Controller
GSM network node for control of one or
more BTSs.
BSCSim Base Station Controller Simulator
BSS Base Station System
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GSM network logical unit comprising one
BSC and one or more BTSs.

BTS Base Transceiver Station

GSM network unit operating on a set of
radio frequency channels in one cell.

Burst A portion of digital information, the
physical content, that is transferred within
the time interval of one time slot.

Cabinet The physical sing of a base station

Cascade connections Connec
PCM cablé. Similar

ral cabinets by the
serial connection.

[0 Casca

Cascading Conpegtion of several cabinets by the
PCMcable,) Similar to serial connection.

cade connections
CBCH o | Broadcast CHannel
%%G a downlink only channel used by

SM defined SMSCB function.

CCCH ommon Control CHannel

Channel combining the following common
control channels:

PCH Paging CHannel
RACH Random Access CHannel

O \
\ AGCH Access Grant CHannel
C(D?E& Climate Control Unit

Combining and Distribution Unit

@ ConformiteEuropenne
el An area of radio coverage identified by
the GSM network by means of the cell
identity
CEU Coverage Extension Unit
CF Central Functions
Channel The common term channel denotes the

virtual connection, consisting of physical
and logical channels, between BSS and
MS, during a call in progress.

O Logical Channeld Physical Channel
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Channel Combination A physical channel on an air interface
carrying a defined set of logical channels.

Channel group A channel group is a group of dedicated
logical channels to a specific MS.

CM Control Module (for TMA)

CMD Digital Radio Communication Tester

CMRU Central Main Replaceable Unit. Main RU.

The RBS is physically connected to the
Base Station Contrgller (BSC) via the
CMRU. There y»"one CMRU in each

RBS.
CNU Combinin k Unit
Compr Comprés
CON
Q
Config Co ration
Co-siting iting is the operation of a radio base

tation in GSM together with the radio

se station in Total Access
Communication System (TACS) or Nordic
Mobile Telephone system (NMT) on the
same site by sharing common equipment.

O \
CPI \ Communication and Power Interface
CPI @ Customer Product Information
CPU & Central Processing Unit

Cyclic Redundancy Check
Coding Scheme

CS Canadian Standards Association
CSES Consecutive Severely Errored Second
CSuU Channel Service Unit
CuU Combining Unit (RU in CDU_D)
CXU Configuration Switch Unit
Dannie ASIC in the TRU
DB DataBase
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DC Direct Current
DCC Digital Cross Connector
DCCH Dedicated Control CHannel

Dedicated control channels carry
signalling data.

DCCU DC Connection Unit
ddTMA Dual Duplex Tower Mounted Amplifier
This type needs one combined TX/
RX feeder TS to the TMAL
dTMA O MA O O BTS
DF Distribution
DFU
DIP
of the function used for
o vision of the connected PCM lines.
Dixie in the TRU

DM graded Minute
DM Distribution Module
DMRU Distributed Main Replaceable Unit

&
\ If a Main RU is subordinated to the
CMRU, it is said to be distributed.

Downli Signalling direction from the system to the
MS

D Digital Path

Distribution Panel
DP X Duplexer
DS1 Digital Signal level 1 (1544 kbit/s)
DSP Digital Signal Processor
DT Data Transcript
DTE Data Terminal Equipment
DTF Distance To Fault
dTMA Duplex TMA
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dTMA is similar to the old ALNA except
for different characteristicsd ddTMA O

rTMA O TMA
dTRU double Transceiver Unit
DU Distribution Unit (RU in CDU-D)
DUT Device Under Test
DX Direct Exchange
DXB Distribution Switch

DXC Digital Cros

DXU Distribution h Unit

DXX Ericsso ar)Transmission System

El S 03 2048 kbit/s PCM link

E-GSM o ded GSM

EACU nal Alarm Connection Unit

EC1 ernal Condition Map Class 1

EC2 xternal Condition Map Class 2

ECU G Energy Control Unit

EDGE \\ Enhanced Data rate for Global Evolution

EDT Electrical Down Tilt

EEPROM@ Electrically Erasable Programmable
Read-Only Memory

Electro Magnetic Compatibility

EIR & Effective Isotropic Radiated Power

ElectroMotive Force

Electromagnetic Interference

ENV Environmental
EOC Embedded Operations Channel
EPC Environmental and Power Control
ES Errored Second
ESB External Synchronization Bus
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ESD ElectroStatic Discharge

ESO Ericsson Support Office

ETS European Telecommunication Standard
EXT External

FACCH Fast Associated Control CHannel

Main signalling channel in association
with a TCH.

FCC Federal Comm ations Commission

CHannel

FCCH Frequengy Correc

FCOMB Filter COMBirer

FCU Fan@it
FDL Facility Link
FDU ee uplexer Unit
FER Q Erasure Ratio

FIU Interface Unit

FS nction Specification
FSC Field Support Centre

FU < Filter Unit (RU in CDU-D)

FUd \ Filter Unit with duplexer (RU in CDU-D)
FXU Future Expansion Unit
G01 @ MO model for RBS 200
Gl@& MO model for RBS 2000
03

@ CCITT Standard for transmission
PRS General Packet Radio Services

GS General Specification
GSL GPRS Signalling Link
GSM Global System for Mobile communications

International standard for a TDMA digital
mobile communication system. Originally,
GSM was an abbreviation for Group
Special Mobile, which is a European
mobile telecommunication interest group,
established in 1982.

EN/LZT 720 0008 P2A © Ericsson Radio Systems AB 475 (485)
2001-11-28 — All Rights Reserved —



Glossary

GSM 900
GSM 1800

GSM 1900

HCE
HCOMB
HDLC
HDSL

Heat Exchanger

@
< HardWare Unit

\ An HWU consists of one or more SEs. An
HWU is a functional unit within the RBS.
@ The HWU is either active (equipped with a

HEU
HISC
HLIN
HLOUT
HMS
Hum
HW
HWU

GSM system 900 MHz (generic)

(GSM-based) Digital communication
system 1800 MHz (generic)

(GSM-based) Digital communication
system 1900 MHz (generic)

HDSL Central Equipment
Hybrid COMBiner

High level Data Link\Control

processor) or passive (without processor).

1A Internal Fault Map Class 1A
B Internal Fault Map Class 1B

Internal Fault Map Class 2A
Immediate Assignment

Integrated Circuit

IDentification

Installation Data Base

Internal Distribution Module
International Electric Commission

Interface Box
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IMSI
INIT
INT

10G
IOM

IWD
JTC
LAPD

LBO

LED

qtal/Remote switch

LOF

Logical Channel

W

International Mobile Subscriber Identity
Initial

Internal

Input/Output Group

Internal Operation and Maintenance bus
InfraRed

Interface Switch

InterWork Pescripii

Joint Tec Committee
Link(Ac ocedures on D-channel
LAPD i data link layer (layer 2)

sql used for communication between

ayer 2 is sometimes used
nymously with LAPD.

ne Build Out
Light Emitting Diode
Line Loop Back
Low Noise Amplifier
The local bus offers communication
between a central main RU (DXU) and

distributed main RUs (TRU and ECU).

When the RU is in Local mode, it is not
communicating with the BSC.

A switch used by the operator to order the

RU to enter Local or Remote mode.
Loss Of Frame

A logical channel represents a specified
portion of the information carrying
capacity of a physical channel.

GSM defines two major categories of
logical channels:

TCHs Traffic CHannels, for speech or
user data
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CCHs Control CHannels, for control
signalling.

0 Physical Channell Channel
Combination

Logical RU A unit which can be referred to, but is not
a single physical unit. There are three
different kinds of logical RUs:

1. Buses
2. Antennas

3. Environme

LOS Loss Of Si
LVD Low Voltage jve
LVF Low Volag

MAC Medi Atcess Controller
MADT n Ac ulated DownTime
Magazine < %%\n;% ine is a reserved space in the

t, which may hold one or more RUSs.

Main RU ain replaceable unit is a replaceable
unit'that contains one or more processors,
which software can be downloaded
from the BSC.

MCB ¥ \ MultiCasting Box

MHS \ Modification Handling System
@ Ericsson trouble report database

MMI Man-Machine Interface

MO & Managed Object

Measurement Receiver

MR

Mean Repair Time

MS Mobile Station

MSC Mobile services Switching Centre

GSM network unit for switching, routing
and controlling calls to and from the
Public Switched Telephone Network
(PSTN) and other networks.

MSTP Mobile Station Test Point

MTBF Mean Time Between Failure
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MTBCF
Multidrop

NCS
NEBS
NMS

Nominal Power

N terminal

NTU
OL/UL
O&M

Operation

OPI
OvVP
OXu
P-GSM
PA

Mean Time Between Catastrophe Failure

Two or more RBSs are connected in a
chain to the same transmission system.
All the relevant time slots are dropped out
by each RBS. (This function is sometimes
called cascading.)

National Colour System

Network Equipment Building System

Ericsson Netw
DXX

Management System in

The no
defined

al power
config

the power level
ng the transceiver.

lerminal in an AC mains

ion and Maintenance

eral term for activities such as

nfiguration, utilization of channels

equency bands), cell planning, system
supervision, hardware and software
maintenance, subscriber administration,
and so forth.

e SO
@

Operation and Maintenance Centre

Operation and Maintenance Link

Layer 2 communication link for operation
and maintenance services on Abis.

Operation and Maintenance Terminal

The OMT is a terminal that supports
functions for handling the RBS on site.
The terminal can be a portable PC.

Operation is the normal, everyday running
of the RBS with full functions.

OPerational Instructions
OverVoltage Protection
Space for Optional Expansion
Primary GSM

Power Amplifier
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PAM

Passive RU

PBA
PBC
PC
PCAT

PCB
PCH

PCM
PCU
PDCH

PE terminal

PFWD

PLB
PLMN

&

Power Amplifier Module

A passive replaceable unit has a very low
level of intelligence and is independent of
the processor system.
Printed Board Assembly

Power and Battery Cabinet

Personal Computer

Product CATalog

A web-based
Ericsson’s Infranet.

i stem on

Printed Circ rd
Pagin
Downlink ubchannel of CCCH for

sy ging of MSs.
CCH
Qg
Q% de Modulation

acket Control Unit

Packet Data Channel

Protective Earth terminal in an AC mains
connection

Q

Power Forward

An air interface physical channel carries
one or more logical channels. A physical
channel uses a combination of frequency
and time division multiplexing and is
defined as a sequence of radio frequency
channels and time slots.

0 TDMA frame O Logical channel
Personal Identification Number
Payload Loop Back

Public Land Mobile Network

A network, established and operated by an
administration or its licensed operator(s),
for the specific purpose of providing land
mobile communication services to the
public. It provides communication
possibilities for mobile users. For
communication between mobile and fixed
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PPE
PREFL
PSA
PSU
PWU

RACH

RAI
RAM
RBER

RBS

G
RCB \
RD

RFTL

RLC
RLC
RSL

R-state

users, interworking with a fixed network is
necessary.

Personal Protective Equipment
Power Reflected
Power Supply Adapter

Power Supply Unit

Power Unit
| of CCCH for MS

Uplink o
request ocatiornof a dedicated
chan

O

e m Indication

ot
ndomvAccess Memory
Ra

\ Bit Error Ratio
Radio Base Station

Il equipment forming one or more
Ericsson base station.

O BTS
Radio Connection Box
Receive Data

When the RU is in RU Remote mode, a
link is established between the BSC and
the central main RU.

Radio Frequency

Radio Frequency CHannel

A radio frequency carrier with its
associated bandwidth.

Radio Frequency Test Loop
Radio Link Control

Repair Logistic Centre
Radio Signalling Link

Release state
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RS232 American standard for term/MODEM
interconnection
rTMA Receiver TMA

rTMA has no duplexers. It is used for
amplification of the RX signal[J
ddTMA O dTMA O TMA

RTN Return

RU Replacement Unj

An RU may
the same ty
unit that c e handle

by another RU of
is the smallest

RX

RX1

RX2 R antenna branch 2
RXA o iyer antenna branch A
RXB iver antenna branch B
RXD eiver Divider

RXDA eceiver Divider Amplifier

Receiver Distribution Plane

O
RXLEV \ Measure of signal strength as defined in
GSM:05.08:8.1.4
RXQUAL Measure of signal quality as defined in
GSM:05.08:8.2.4

Slow Associated Control CHannel
Synchronization CHannel

Stand alone Dedicated Control CHannel

Main dedicated signalling channel on the
air interface, mainly used for call locating
and establishment.

SCU Switching and Combining Unit
SE Supervised Entity
SES Severely Errored Second
SIG Signalling
SIM Subscriber Identity Module
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SIR
SMS

SO
SS
Sub-RU

SVS
SW

SWR o

SYNC
T1
TA

TC

R
@)

TCB

TDMA

TDMA frame

Small Indoor RBS

Short Message Service (point to point)

A short message, up to 160 alphanumeric
characters long, can be sent to or from an
MS (point to point).

Service Object

Swedish Standard

tity. A sub-RU
a processor. Note
ta processor, which cannot

ding Wave Ratio
chronous
ansmission facility for DS1 (1544 kbit/s)

Timing Advance

A signal sent by the BTS to the MS which
the MS uses to advance its timing of
transmissions to the BTS to compensate
for propagation delay.

Transaction Capabilities
Transceiver Control Board

Traffic CHannel

The traffic channels carry either encoded
speech or user data.

Traffic CHannel Signalling
Transmit Data

Time Division Multiple Access

Multiplexing of several channels in a
common frequency band. Each channel is
assigned a certain time division, a time
slot.

GSM air interface time frame comprising
eight time slots
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TEI Terminal Endpoint Identifier

TEI is an identification code carried by a
LAPD frame as a terminal connection
endpoint within a Service Access Point

(SAP).
TEMS TEst Mobile Station
TF Timing Function
TG Transceiver Gro
Timing bus The timing bys car air timing
information f ing unit in the

DXU to the Us.

TLS Terrestria ervision

™ TranspQ

O
TMA % unted Amplifier
The re three types of TMAs: dTMA,
and ddTMA. O dTMA O rTMA
0 ddTMA
TMA CM ower Mounted Amplifier Control Module

O

TN \ Time slot Number

TN O&M \ Transport Network operation and
Maintenance (in general)

Tora ASIC in the TRU

TRA & Transcoder Rate Adapter
The TRA Unit in BSC performs
transcoding of speech information and rate
adaption of data information.

Trac ASIC in the TRU
TRS Transceiver System
TRU Transceiver Unit
TRX Transceiver (combined transmitter and
receiver)
TRXC Transceiver Controller
TS Time Slot
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A 0.577 ms period (TDMA frame subunit)
corresponding to 156.25 raw bits of
information. The eight time slots of each
TDMA frame are numbered O...7.

U Burst
TT Total Time
TU Timing Unit
TX Transmitter
TXA Transmitter
TXB Transmittef Antenna
TXBP Transmitter Pass filter
TXU
UAS
UL
Uplink v

m

UPS ninterrupted Power Supply
VCO Voltage Controlled Oscillator
VSWR < Voltage Standing Wave Ratio RF signal

\ measure. The quotient between
transmitted and reflected voltage.
X-bus The X-bus carries transmit air data frames
between transceivers.

Y-li The interface between the DXU and each
DSP System in core based TRUs
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