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Nokia AirScale Base Station Transmission Description

The information in this document applies solely to the hardware/software product (“Product”) specified
herein, and only as specified herein. Reference to “Nokia” later in this document shall mean the respective
company within Nokia Group of Companies with whom you have entered into the Agreement (as defined
below).

This document is intended for use by Nokia's customers (“You”) only, and it may not be used except for the
purposes defined in the agreement between You and Nokia (“Agreement”) under which this document is
distributed. No part of this document may be used, copied, reproduced, modified or transmitted in any form
or means without the prior written permission of Nokia. If You have not entered into an Agreement
applicable to the Product, or if that Agreement has expired or has been terminated, You may not use this
document in any manner and You are obliged to return it to Nokia and destroy or delete any copies thereof.

The document has been prepared to be used by professional and properly trained personnel, and You
assume full responsibility when using it. Nokia welcomes your comments as part of the process of
continuous development and improvement of the documentation.

This document and its contents are provided as a convenience to You. Any information or statements
concerning the suitability, capacity, fithess for purpose or performance of the Product are given solely on
an “as is” and “as available” basis in this document, and Nokia reserves the right to change any such
information and statements without notice. Nokia has made all reasonable efforts to ensure that the
content of this document is adequate and free of material errors and omissions, and Nokia will correct
errors that You identify in this document. Nokia's total liability for any errors in the document is strictly
limited to the correction of such error(s). Nokia does not warrant that the use of the software in the Product
will be uninterrupted or error-free.

NO WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
ANY WARRANTY OF AVAILABILITY, ACCURACY, RELIABILITY, TITLE, NON-INFRINGEMENT,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, IS MADE IN RELATION TO THE
CONTENT OF THIS DOCUMENT. IN NO EVENT WILL NOKIA BE LIABLE FOR ANY DAMAGES,
INCLUDING BUT NOT LIMITED TO SPECIAL, DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL
OR ANY LOSSES, SUCH AS BUT NOT LIMITED TO LOSS OF PROFIT, REVENUE, BUSINESS
INTERRUPTION, BUSINESS OPPORTUNITY OR DATA THAT MAY ARISE FROM THE USE OF THIS
DOCUMENT OR THE INFORMATION IN IT, EVEN IN THE CASE OF ERRORS IN OR OMISSIONS
FROM THIS DOCUMENT OR ITS CONTENT.

This document is Nokia proprietary and confidential information, which may not be distributed or disclosed
to any third parties without the prior written consent of Nokia.

Nokia is a registered trademark of Nokia Corporation. Other product names mentioned in this document
may be trademarks of their respective owners.

Copyright © 2016 Nokia. All rights reserved.

A Important Notice on Product Safety

This product may present safety risks due to laser, electricity, heat, and other sources of danger.

Only trained and qualified personnel may install, operate, maintain or otherwise handle this
product and only after having carefully read the safety information applicable to this product.

The safety information is provided in the Safety Information section in the “Legal, Safety and
Environmental Information” part of this document or documentation set.

Nokia is continually striving to reduce the adverse environmental effects of its products and services. We
would like to encourage you as our customers and users to join us in working towards a cleaner, safer
environment. Please recycle product packaging and follow the recommendations for power use and proper
disposal of our products and their components.

If you should have questions regarding our Environmental Policy or any of the environmental services we
offer, please contact us at Nokia for any additional information.
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Summary of changes

Changes between document issues are cumulative. Therefore, the latest document
issue contains all changes made to previous issues.

This is the first issue of the document.
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Nokia AirScale Base Station Transmission Description Nokia AirScale System Module Indoor integrated
transmission

1 Nokia AirScale System Module Indoor
integrated transmission

AirScale Base Station transmission functions are integrated within the AirScale Common
plug-in unit ASIA.

AirScale Common unit ASIA is optimized for high-capacity Ethernet transport. The unit is
equipped with three electrical 100/1000Base-T interfaces (EIF3-5) and two optional
Small Form-factor Pluggable (SFP)/SFP+ slots (EIF1-2).

Figure 1 ASIA transport interfaces
Sync IN EIF1 EIF3
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Table 1 ASIA transport interfaces - specification
Interface Signals Level
EIF1 1 Gbit/s 10GBase-SR
10 Gbit/s 10GBase-LR
1000Base-SX/LX/BX/ZX
EIF2 1 Gbit/s 10GBase-SR
10 Gbit/s 10GBase-LR
1000Base-SX/LX/BX/ZX
EIF3 100 Mbit/s 100/1000Base-T
1 Gbit/s
EIF4 100 Mbit/s 100/1000Base-T
1 Gbit/s
EIF5 100 Mbit/s 100/1000Base-T
1 Gbit/s

ASIA supports the following integrated transport functions:

+ 3 x100/1000 Base-T Ethernet port

+ 2 xoptional SFP+ (1/10GE optical)

+ Ethernet based chaining and switching across up to five interfaces
« High-capacity IPsec, ASIA HW capability 5 Gbit/s (UL + DL)

DN09238532 Issue: 01 © 2016 Nokia 7
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transmission

ASIA supports the following synchronization functions:

+ |EEE1588v2

+  Synchronous Ethernet
- 1PPS

+ 2.048 MHz

8 © 2016 Nokia DN09238532 Issue: 01
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Ethernet Small Form-factor Pluggable
(SFP)/Small Form-factor Pluggable Plus
(SFP+) transceivers

SFP/SFP+ are two optional interfaces on ASIA that can be used for transport backhaul.

AirScale ASIA Common unit offers two optional 1/10GE interfaces (EIF1 and EIF2)
which support both Small Form-factor Pluggable (SFP) and the new Small Form-facor
Pluggable Plus (SFP+) transceivers.

The following Gigabit Ethernet SFPs for optical backhaul can be ordered from Nokia:

Table 2 SFP variants

Product name Sales item code Description
FOSC Optical SFP 1000Base- |471880A Optical SFP transceiver,
LX 1310nm SM") singlemode. It supports fiber

length up to 10 km on 9/125
um. Connector type: LC.

FOSD Optical SFP 1000Base- |471881A Optical SFP transceiver,
SX 850nm MM?2) multimode. It supports fiber
length up to:

« 550 mon50/125 ym
« 300 mon62.5/125 pm.

FOS1 SFP 1000Base-BX 473386A Optical SFP transceiver,

10km, 1490nm/1310nm singlemode. It supports fiber
lengths up to 10 km on 9/125
pum.

FOS2 SFP 1000Base-BX 473387A Optical SFP transceiver,

10km, 1310nm/1490nm singlemode. It supports fiber
lengths up to 10 km on 9/125
pum.

FOS3 SFP 1000Base-BX 473388A Optical SFP transceiver,

40km, 1490nm/1310nm singlemode. It supports fiber
lengths up to 40 km on 9/125
pum.

FOS4 SFP 1000Base-BX 473389A Optical SFP transceiver,

40km, 1310nm/1490nm singlemode. It supports fiber
lengths up to 40 km on 9/125
um.

DN09238532 Issue: 01

SFP+ is a next generation Small Form-factor Pluggable transceiver, which provides
support for new optical interfaces that allow a ten-times higher backhaul throughput. This
is an evolutionary step towards a 1 Gbit/s single UE peak rate feature. SFP+ is the most
popular socket on 10GE systems.

A combined SFP/SFP+ slot brings the benefits of the front panel space saving and cost
reducing, while offering maximum flexibility with regard to the Ethernet connectivity.

Standard 1/10GE SFP/SFP+ slot provides:

1) All FlexiBTS long-haul Gigabit Ethernet outdoor transmission cables are 9/125um single mode fibers.
2) All FlexiBTS short-haul Gigabit Ethernet outdoor transmission cables are 50/125 pym multimode fibers.

© 2016 Nokia 9
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Form-factor Pluggable Plus (SFP+) transceivers

«  Multi-Sourcing Agreement (MSA) compliancy
* Module detection

+ SFP transceiver type validation

+ Limiting amplifier support (10GBase-SR/LR)
« Basic SFP diagnostic support

« Loss of signal (LOS) detection pin support

« Field pluggability/replacability

SFP/SFP+ module requirements:

+  Compliancy with the industrial temperature range from -40°C through +85°C.
+ Laser Class 1 compliancy
+ Extraction bail latch actuator

E’ Note: Do not use SFPs with MSA direct/standard push pull, dog leg latch actuator, with
plastic pull tab, or without any extraction handle. Only Nokia branded SFP+
transceivers are supported.

There are two types of 10GE interfaces that can be operated at the SFP/SFP+ slot.

Table 3 SFP+ variants

Product name Sales item code Description
FOTA Optical SFP+ 10GBase- [473471A Optical SFP+ transceiver
SR 850nm MM3) multimode

Up to 33 m with 62.5 pm
multimode fiber

Up to 300 m with 50 ym
multimode fiber

Transmission mode: full

duplex
FOTB Optical SFP+ 10GBase- [473472A Optical SFP+ transceiver
LR 1310nm SM4) singlemode

Up to 10 km

Transmission mode: full
duplex

3) All FlexiBTS short-haul Gigabit Ethernet outdoor transmission cables are 50/125 ym multimode fibers.
4)  All FlexiBTS long-haul Gigabit Ethernet outdoor transmission cables are 9/125um single mode fibers.

10 © 2016 Nokia DN09238532 Issue: 01
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Form-factor Pluggable Plus (SFP+) transceivers

Figure 2 10GBase interface

DN09238532 Issue: 01 © 2016 Nokia 1
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Nokia AirScale Base Station Transmission Description

12

cables

3 Nokia AirScale System Module transmission

Layouts and pin-maps of cables used for transmission purposes in Nokia AirScale

System Module. The cable code is imprinted on each cable.

NOTICE: The transmission cables as well as most of the system fibers listed below are
prefabricated with special rubber gaskets, which - when used with Nokia Outdoor Base
Station equipment - ensure that no water or dust gets in. Those rubber gaskets may be
removed when the above-mentioned cables are deployed with Nokia AirScale Indoor

Base Station.

Table 4 Nokia AirScale System Module transmission cables
Cable name Interface Length [m] Impedance Cable code Sales item
[Q] code
FTCR Ethernet 15 100 995094 471408A
FTCS Ethernet 30 100 995148 A71717A
FTCT Ethernet 50 100 995149 471718A
FTCW Ethernet 4 100 995339 472347A
FTCH Ethernet optical |15 not relevant 994972 470311A
FTSF Synchronization | 2 not relevant 995304 472509A

3.1 Ethernet electrical cables FTCR, FTCS, FTCT

Twisted pair cable for GE. One end is equipped with an RJ45 connector and a rubber

gasket.

© 2016 Nokia
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Figure 3 View of FTCR, FTCS, or FTCT cable
l .

. Conn. 1 Pin no. Pair no: color
View A-A y
TTTTTTTI
87654321

aup

: white/orange

: orange

: white/green

: blue

: white/blue

: green

: white/brown
: brown

0N o~ W N
AN W =2 2 wNN

3.2 Ethernet electrical cable FTCW

Twisted pair cable for electrical Ethernet. Both ends are equipped with RJ45 connectors
and rubber gaskets.

Figure 4 View of FTCW cable
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Connector 1 Connector 2
View A-A View B-B
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Conn. 1 Pin no. Pair no: color Conn. 2 Pin no.

1 2: white/orange 3
2 2: orange 6
3 3: white/green 1
4 1: blue 7
5 1: white/blue 8
6 3: green 2
7 4: white/brown 4
8 4: brown 5
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3.3 Ethernet optical cable FTCH

Single mode optical fiber with 2xLC connectors and one rubber gasket.

Figure 5 View of FTCH cable
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In principle, all prefabricated Nokia system fibers can be used for the backhaul
connection. There are many variants of fibers that can be used to connect System
Modules with RF Modules or Remote Radio Heads. Table 5: Multimode Flexi System
Fibers presents a selection of multimode system fibers, for which the FOSD (471881A)
SFP is required.

Table 5 Multimode Flexi System Fibers

Name Length [m] Cable code Sales item code
FSFB 50 995092 471395A
FSFC 100 995093 471396A
FSFD 4 995109 471743A
FSFF 10 995138 471707A
FSFG 20 995139 471708A
FSFH 30 995140 471709A
FSFI 40 995141 471710A
FSFK 75 995142 471711A
FSFP 200 995143 471712A
© 2016 Nokia DN09238532 Issue: 01
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Nokia AirScale System Module transmission cables

3.4

DN09238532 Issue: 01

Sync cable FTSF

2xHDMI connectors with rubber gaskets. The cable is used for connecting Sync In and
Sync Out ports of collocated Nokia AirScale System Modules.

Figure 6 View of FTSF cable
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Connector 2

Pair: wire color

1: GPS_TIME_GSM_FC_OUT_H 1: GPS_TIME_GSM_FC_IN_H
3: GPS_TIME_GSM_FC_OUT_L 3: GPS_TIME_GSM_FC_IN_L

7:PPS_OUT_H 7: GPS_PPS_GSM_FN_IN_H

9: PPS_OUT_L 9: GPS_PPS_GSM_FN_IN_L
11: GND 11: GND

2: SINGLE_ENDED_CLOCK_OUT1 2:SINGLE_ENDED_CLOCK_IN
4: GND 4: GND

6: GND 6: GND

© 2016 Nokia

TP-1: White/Blue
TP-1: Blue/White
TP-1G

TP-2: White/Orange
TP-2: Orange/White
TP-2G

TP-3: White/Green
TP-3: Green/White
TP-3G
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4 RSS-310 compliance

This equipment complies with RSS-310 of Industry Canada. Operation is subject to the
condition that this device does not cause harmful interference.

16 © 2016 Nokia DN09238532 Issue: 01
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5 EU RoOHS statement

This equipment complies with the European Union RoHS Directive 2011/65/EU on the
restriction of the use of certain hazardous substances in electrical and electronic
equipment. The directive applies to the use of lead, mercury, cadmium, hexavalent
chromium, polybrominated biphenyls (PBB), and polybrominated diphenyl ethers (PBDE)
in electrical and electronic equipment.

DN09238532 Issue: 01 © 2016 Nokia 17
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CE marking

Declaration of Conformity with Regard to the EU Directive 1999/5/EC (R&TTE
Directive)

Hereby, Nokia declares that this equipment is in compliance with the essential
requirements and other relevant provisions of Directive: 1999/5/EC.

Figure 7 List of countries respecting EU Directive 1999/5/EC

(€ ® R&TTE Directive 1995/5/EC
AT v FR v Lv v LI v
BE v DE v LT v RO v
BG v GB v LU v SK v
cy v GR v MT v s v
cz v HU v NL v ES v
DK v IS v NO v SE v
EE v IE v PL v CH v
Fl v IT v PT v TR v

This declaration is only valid for configurations (combinations of software, firmware, and
hardware) provided and/or supported by Nokia.

© 2016 Nokia DN09238532 Issue: 01
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7 FCC Part 15 compliance

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed
and used in accordance with the instruction manuals, may cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause
harmful interference in which case the user will be required to correct the interference at
his own expense. Changes or modifications not expressly approved by the party
responsible for compliance could void the user’s authority to operate the equipment.

DN09238532 Issue: 01 © 2016 Nokia 19
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