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2 Introduction

Nokia UltraSite EDGE BTS is the core of the new Nokia UltraSite Solution. The Nokia UltraSite Solution includes the following base station products:

Nokia UltraSite EDGE BTS

· Outdoor

· Indoor

· Midi Indoor

Nokia UltraSite WCMDA BTS

· Outdoor

· Indoor

The Nokia UltraSite EDGE BTS will be the key element in future high capacity GSM networks, providing capacity and coverage for both traditional voice and for current and future data applications, in existing and future networks.

Nokia UltraSite EDGE BTS Indoor and Nokia UltraSite EDGE BTS Outdoor cabinets can house up to 12 TRXs, or up to 6 GSM/EDGE TRXs and 3 WCDMA carriers, or they can be configured to hold up to 6 TRXs and an optional integrated battery. backup system. An integrated battery backup will support up to 18 GSM/EDGE TRXs,over two cabinets. Additionally, Nokia UltraSite EDGE BTS Midi Indoor, a 1-6 TRX BTS, is available. Nokia UltraSite EDGE BTS is available for GSM 900, GSM 1800, and GSM 1900, or as a GSM 900/1800 Dual Band base station. It supports both sectored and omni configurations. 

[image: image1.wmf]
Figure 1.
Nokia Ultrasite EDGE BTS Outdoor, Indoor and Midi Indoor
2.1 Module Objectives

At the end of the module the participant will be able to:

· Describe basic functionality of Ultrasite Base Station

· Explain signalling between network- Ultrasite BS-MS

· Describe the Ultrasite BS units and the connections among of them:

· Base Operation & Interface unit

· Transceiver RF unit (TSxx)

· Transceiver BaseBand Unit (BB2x)

· Transmission unit (VXxx)

· 2-way Receiver Multicoupler unit (M2xx)

· 6-way Receiver Multicoupler unit (M6xx)

· Remote Tune Combiner (RTxx)

· WideBand Combiner unit (WCxx)

· Dual Duplex unit (DVxx)

· DC/DC Power Supply unit (PWSB)

· AC/DC Power Supply unit (PWSA)

3 Features

Nokia UltraSite EDGE BTS has many unique features in addition to all other essential BTS features. This chapter describes these features in more detail.

3.1 Fully competent multimedia BTS

With Nokia UltraSite EDGE BTS, the operator can be assured of reliable and competent multimedia services. As stated earlier, high capacity solutions for the support of multimedia services require a high quality macrocellular network. Nokia UltraSite EDGE BTS is designed to be the backbone of such a network.

The first step to multimedia applications is the deployment of HSCSD (High Speed Circuit Switched Data), which does Nokia UltraSite EDGE BTS right from the beginning support.

HSCSD:

· allows operators to offer data rates up to 57.6 kbit/s, over 4 channels

· enables the operator to provide real-time services to the end users

With help of future compression technology, data speed can be increased even more. High data transmission speed makes it possible to transmit live images, and even more, in a GSM network.

The next step to improving services, by offering attractive wireless Internet access and other new tempting applications, is to utilize GPRS (General Packet Radio Service). Nokia UltraSite EDGE BTS is GPRS (coding schemes 1 and 2) capable from the start.

GPRS:

· makes it possible and cost-effective to remain constantly connected

· sends and receives data at much higher speeds than today.
· increases data transmission speeds to over 100 kbit/s with multiple timeslots

· extends the Internet connection all the way to mobile terminals

In order to have the highest data speeds for new applications or minimized response times in case of increased data usage, the data capacity per TRX for GPRS and HSCSD can be further increased by using EDGE in the network.

High-speed data performance can be achieved with the utilization of EDGE. Nokia UltraSite EDGE BTS is EDGE compatible, and support will be provided when EDGE TRXs and baseband units are added. UltraSite GSM and EDGE TRXs can co-exist in the same cabinet; however, an all-EDGE BTS configuration is also applicable.

Smooth migration from GSM to WCDMA is supported with Nokia UltraSite. It will be possible to simultaneously enclose GSM or EDGE TRXs WCDMA carriers in a Nokia UltraSite EDGE BTS Indoor cabinet.

3.2 Adaptive platform for every operator

Nokia UltraSite EDGE BTS is optimized for macrocellular applications. It provides a wide voice and data coverage area, due to an improved link budget, which can be further expanded with an optional Masthead Amplifier and Booster. The ICE (Intelligent Coverage Enhancement) feature can be used with Nokia UltraSite EDGE BTS. This helps to meet the coverage and capacity needs for many different applications.

There are several excellent features in the Nokia UltraSite EDGE BTS:

· high TRX density per compact cabinet reduces the total network investment

· flexible combiner options create high output power with a minimum number antennas

· frequency hopping ensures the network quality and increases frequency reuse

· cabinet clock synchronization allows synchronized handovers and shared frequencies, in sectored sites, between cabinets

In cases of dual band networks, Nokia UltraSite EDGE TBS's ability to fully use Nokia Soft Capacity Features, such as Intelligent Frequency Hopping, will be advantageous. Nokia UltraSite EDGE BTS in Dual Band configuration supports effective network capacity building, as well as high call quality, all in a single cabinet. Common antennas and antenna feeder cables for both the GSM 900 and GSM 1800 TRXs are also possible.
Nokia UltraSite EDGE BTS’s extremely high capacity per sector and site, for voice and data traffic, is especially useful for wideband networks. In these cases, thievery large configurations, made possible by chaining the BTS cabinets together, are very useful. Output power can be further expanded by using the Booster; Masthead Amplifiers and diversity reception (2- or 4-way) improves receive sensitivity.

With established networks, the expansion of sites can done by utilizing Nokia UltraSite EDGE BTS as an upgrade cabinet at their existing Talk-family sites. Nokia UltraSite EDGE BTS and Talk-family cabinets can be placed side by side. Planning for Nokia UltraSite and Talk-family co-sites is easy, since the Nokia UltraSite EDGE BTS cabinet will fit into the corresponding Talk-family footprint, and the existing antennas and feeder cables can be used. The modular design of Nokia UltraSite EDGE BTS supports efficient capacity growth.
New operators can expect cost efficient and fast roll out. Nokia UltraSite EDGE BTS’s superior RF performance and high TRX density per cabinet means are duced number of sites and less equipment per site. Network setup times are significantly reduced by Nokia UltraSite’s integrated transmission and configurations tools, i.e., Nokia SiteWizard.

Other capacity and quality features, such as Adaptive Multi Rate (AMR) speech coding, 4-way receiver diversity, Intelligent Shutdown, Remote MMI, Extended Cell, RSSI and Antenna Monitoring will be supported in a later software release.

3.3 Cost effective multipurpose GSM platform

Nokia UltraSite EDGE BTS has many advanced features that also make it cost effective.

With Nokia UltraSite EDGE BTS, the same equipment can be used to build coverage, capacity, or both. The cabinets can be chained to provide a dense high capacity site, i.e., 36 GSM/EDGE TRXs using only 3 BTS cabinets or up to 9 cabinets with a maximum of 108 TRXs. Nokia UltraSite EDGE BTS can be configured to provide coverage to the widest rural area. This together with the ability to simultaneously enclose up to 3 WCDMA carriers per BTS cabinet enable the range of possible configurations to be as varied as the operator’s needs. High TRX capacity and wide coverage per site also contribute greatly to the reduction of sites, and there by have a great effect on the operator’s balance sheet.

Nokia UltraSite EDGE BTS provides investment protection as well. It is backward compatible and can be installed into existing Talk-family sites for capacity enhancement or as a data capability upgrade, using EDGE. To secure future site evolution, the Nokia UltraSite EDGE BTS is forward compatible for projected HSCSD, GPRS, EDGE, and WCDMA needs.

Just as the Nokia UltraSite EDGE BTS is backward compatible to Talk-family sites, WCDMA carriers can be fitted into existing Nokia UltraSite EDGE BTSs. This upgrade is extremely cost effective. Since the cabinet is already at the site, there is no need for expensive site acquisition, or site preparation. Of course roll out is expedient. The actual installation and commissioning of Nokia UltraSite EDGE BTS is fast and easy because of the simplified internal cabling and the uniformity of unit placement in all cabinets. The Nokia SiteWizard provides easy, step-by-step commissioning instructions and a quick integration into the network to ensure that Nokia UltraSite EDGE BTS is up and running very soon after the installation. This means that installation costs and required skill sets are kept minimal, and revenue flow starts immediately.
4 Configurations

4.1 Cabinet applications

Nokia UltraSite EDGE BTS is specially designed, as part of a solution for high capacity macrocellular sites, to meet the operator’s demand for increased coverage and capacity, for both voice and data. As the need for capacity grows, Nokia UltraSite EDGE BTS can be expanded very flexibly and easily. Nokia UltraSite EDGE BTS is part of the Nokia UltraSite Solution, which provides BTS sites completely equipped with transmission and auxiliary equipment. However, Nokia UltraSite EDGE BTSs can be integrated into other mobile network applications as well.

4.1.1 Nokia UltraSite EDGE BTS Indoor and Nokia UltraSite EDGE BTS Midi Indoor

Both Nokia UltraSite EDGE BTS Indoor and Nokia UltraSite Support Indoor cabinets are available for indoor installations. Where space is limited, the UltraSite GSM BTS Midi Indoor fits nicely. Ideally, Nokia also has an UltraSite GSM BTS and battery backup in an integrated one-cabinet solution, for minimized site requirements. Where the need for 3rd  generation services is growing, fast rollout of WCDMA is supported by the Nokia UltraSite EDGE BTS Indoor.
4.1.2 Nokia UltraSite EDGE BTS Outdoor

Outside, Nokia UltraSite EDGE BTS Outdoor and Nokia UltraSite Support Outdoor can be used to build diverse application areas and installation environments. As with the other Nokia UltraSite EDGE BTS cabinets, the outdoor cabinet can be configured to hold up to 12 GSM/EDGE TRXs, or up to 6 TRXs with an Integrated Battery Backup.

Ultimately, the greater coverage and capacity of a Nokia UltraSite EDGE BTS can be utilized anywhere the operator can locate a conventional BTS.

4.2 Configurations

Nokia UltraSite EDGE BTS can be sectored very flexibly and expanded very easily. The introduction of Dual Band configurations is also very easy, since the unit structure is the same and the Nokia UltraSite EDGE BTS readily supports multiple sectors per cabinet.

Nokia UltraSite EDGE BTS can be used with various flexible antenna configurations, including dual band and cross-polarized antennas. Various antenna combining options are available for Nokia UltraSite EDGE BTS, to minimize the number of antennas and maximize the coverage range.

2-way diversity is available for use in Nokia Ultra Site GSM BTS. Additionally, with the next SW release, 4-way RX diversity is possible.

The Nokia UltraSite EDGE BTS combining options are:

· Combining by-pass: no combining used

· 2-way Wideband combining: signals from 2 TRXs are combined to one antenna, using one WBC unit
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· 4-way Wideband combining: signals from 4 TRXs are combined to one antenna, using two parallel WBC units in series with a single WBC unit 
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· Remote Tune Combining: signals from 6 TRXs are combined to one antenna with one RTC unit. 
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With two units, 12 TRXs can be connected to two antennas (no separate antenna for RX diversity needed)
Please see the following tables for various Nokia UltraSite EDGE BTS Indoor/ Outdoor configurations.

Configurations
TRXs per cabinet

Combined or combining bypass
12

Combined or combining by-pass with 4-way diversity
6

Table 1.
Maximum number of TRXs per Nokia UltraSite EDGE BTS
Types of combining
Max. number of sectors

Combining by-pass
6

WBC 2:1
6

WBC 4:1
3

RTC
2

Table 2.
Maximum number of sectors with various types of combining

The following figures graphically represent some common Nokia Ultrasite

[image: image5.wmf]
Figure 2.
6+6+6 TRX configuration with integrated Battery Backup for Suburban or Urban space limited sites
[image: image6.wmf]
Figure 3.
12+12+12 TRX configuration for Urban site, with 4-way diversity and Nokia UltraSite Support (only 1 of 3 requied BTS cabinets shown)
[image: image7.wmf]
Figure 4.
Roadside 2+2+2, Combining by-pass, IBBU, MHA Configuration

5 Nokia UltraSite EDGE Base Station general function and units

This section describes the general function, mechanical construction, and units of the Nokia UltraSite EDGE BTS.

5.1 General function

5.1.1 Signalling between network, BTS, and MS

The general principle of signalling between the network, BTS, and Mobile Station (MS) is presented in the below picture.

[image: image8.wmf]
Figure 5.
General principle of signalling between network, BTS, and mobile station
In uplink direction, the signal from the MS is picked up by the antennas and from there the signal goes through the duplex filter to the RX part of the transceiver unit. In the RX part the signal is converted to the Intermediate Frequencies and filtered. The baseband module performs the digital signal processing and sends the signal via the D-bus to the transmission unit. The transmission unit connects the BTS via Abis interface to the BSC. The Abis interface can physically be either cable or radio link. In downlink direction, the signal from the network is submitted via the transmission unit and D-bus to the baseband module for digital signal processing. The transmitter part of the transceiver unit receives the modulated baseband signal from the baseband module and filters the signal to sufficient output spectrum purity and raises it to the carrier frequency. The signal goes through the duplex filter to antenna, and the antenna sends the signal via Air interface to the receiving MS.
[image: image9.wmf]
Figure 6.
Signal path for Nokia UltraSite EDGE BTS units

5.1.2 Nokia UltraSite EDGE BTS internal function

[image: image10.wmf]
Figure 7.
Nokia UltraSite EDGE BTS block diagram

BTS internal buses

The BTS internal signalling and signalling between BTS and the adjacent external equipment is handled by the following buses:

· D1-bus, which handles the data transfer and signalling between transceiver units and transmission unit.

· D2-bus, which is the main communication channel between the units in the BTS. Software downloading is handled through the D2-bus.

· Local Management Bus (LMB), which is used for BTS and transmission-unit

· control.

· Q1-bus, used for polling and management of transmission units.

· I 2 C-busses, used for polling, autodetection, temperature readings, and alarm collection of the PWSx and DVxx units and the interface module.

· Uplink/downlink serial data bus between the BB2x and TSxx (through BOI cross-connection), used for traffic data and Transceiver control and status.

· F-bus between BB2x units, used for Baseband Frequency Hopping.

Physically, the buses are located on the BTS backplanes and interconnected cables.

5.1.3 Base Control Functions

The Base Operations and Interfaces unit (BOI) handles the following tasks:

· cabinet control

· message delivery to the BSC

· alarm handling

· site alarm management

· timing functions

· software downloading

· BTS self-testing

5.1.4 Power distribution

The electrical power (AC or DC) from the external power source is distributed within Nokia UltraSite EDGE BTS by the BTS’s power supply unit. The power supply unit distributes DC current to the plug-in units. All electrical connections are conveyed via the backplanes.
[image: image11.wmf]
Figure 8.
Power distribution of Nokia UltraSite EDGE BTS

5.2 Mechanics

Nokia UltraSite EDGE BTS features a self-standing core with unit guides. The addition of an Indoor or Outdoor Application Kit defines the type of cabinet. The Outdoor Application Kit shields the BTS against water, snow, or solid foreign objects and makes the outdoor cabinet IP55 weather proof. Both Indoor and Outdoor Application Kits provide EMC shielding. Other mechanical properties of Nokia UltraSite EDGE BTS are presented in Table3.

[image: image12.wmf]
Figure 9.
Nokia UltraSite EDGE BTS cabinet dimension
Property
Indoor
Midi Indoor
Outdoor

Weight – depending on configuration
24-29 Kg/TRX

52-64 lbs/TRX
24-29 Kg/TRX

52-64 lbs/TRX
27-32 Kg/TRX

59-71 lbs/TRX

Low temperature
-5°C / +23 °F
-5°C / +23 °F
W/o optional heater

-10 °C / +14°F

With optional heater

-33°C / -27°F

High temperature
50°C / 122°F
50°C / 122°F
50°C / 122°F

Table 3.
Nokia UltraSite EDGE BTS mechanical properties
5.3 Units

Nokia UltraSite EDGE BTS’s construction is optimized for macrocellular solutions. The cabinet and units are easy to install and move, and the uniform footprints allow Nokia UltraSite EDGE BTS to be installed anywhere a corresponding Talk-family cabinet can be installed.

All Nokia UltraSite EDGE BTS configurations contain the following common units:

· Base Operations and Interfaces unit

· Up to 6 dual baseband units

· Up to 4 transmission units

· Up to 2 AC or 3 DC power supply units

The 12 TRX Nokia UltraSite EDGE BTS Indoor and Outdoor cabinets are very similar mechanically; the main difference between the indoor and outdoor cabinets

are the external kits. In addition to the common units, the Nokia UltraSite EDGE BTS Indoor and Outdoor cabinets also contain:

· Up to 12 TRX units

· Integrated Battery Backup, optional, takes the place of 6 TRXs

· Combining units, optional

· Multicoupler units

· Dual Duplex units

· Dual Band Duplex units, optional

· Unit cooling fans

· Cabinet cooling fan unit, outdoor cabinet only

· Cabinet heating unit, outdoor cabinet only, optional

· Booster units, optional

Nokia UltraSite EDGE BTS Midi Indoor cabinet also contains:

· Up to 6 TRX units

· Integrated Battery Backup, optional, takes the place of 6 TRXs

· Combining units, optional

· Multicoupler units

· Dual Duplex units

· Dual Band Duplex units, optional

· Unit cooling fans

· Booster units, optional

[image: image13.wmf]
Figure 10.
Interior units of Nokia UltraSite EDGE BTSs

[image: image14.wmf]
Figure 11.
Nokia UltraSite EDGE BTS with IBBU

5.3.1 Transceiver Units

5.3.1.1 Transceiver RF unit (1-12 units)

The Transceiver unit (generically referred to as TRX) consists of one transmitter, one receiver, and one diversity receiver.

The main function of the transceiver unit (TSxx) is to provide analog and digital signal processing required for handling one carrier both in the uplink (Mobile Station -MS-  to network) and the downlink (network to MS) direction. The TSxx comes in 3 version:

· TSGx for GSM 900

· TSDx for GSM 1800

· TSPx for GSM 1900

Property
Value

TX Frequency Range
A: 925.0 – 960.0 MHz

H: 942.5 – 960.0 MHz

J: 935.0 – 960.0 MHz

RX Frequency Range
A: 880.0 – 915.0 MHz

H: 897.5 – 915.0 MHz

J: 890.0 – 915.0 MHz

Channel Spacing
200 KHz

Available Radio Channels
174

Dynamic Power Control
30 dB (15 step in 2 dB increments)

Table 4.
Specific technical data for TSGx Transceivers (GSM 900)
Property
Value

TX Frequency Range
A: 1805 - 1850 MHz

B: 1835 - 1880 MHz

RX Frequency Range
A: 1710 - 1755 MHz

B: 1740 - 1785 MHz

Channel Spacing
200 KHz

Available Radio Channels
374

Dynamic Power Control
30 dB (15 step in 2 dB increments)

Table 5.
Specific technical data for TSDx Transceivers (GSM 1800)
Property
Value
Note

TX Frequency Range
1930 - 1990 MHz


RX Frequency Range
1850 - 1910 MHz


Channel Spacing
200 KHz


Available Radio Channels
281


Blocked Channels
5
Blocked Channels: 586, 611, 686, 711, 736

Reduced Power
12
Power levels 0-3 not used. Reduced Power Channels: 512, 585, 587, 610, 612, 685, 687, 710, 712, 735, 737, 810

Dynamic Power Control
30 dB
15 step in 2 dB increments

Table 6.
Specific technical data for TSPA Transceivers (GSM 1900)

5.3.1.2 Dual Baseband unit (1- 6 units)

The Dual Baseband unit (BB2) is a digital signal processing board, consisting of two independent baseband modules; each module functions independently for its own TRX. The BB2 also controls frequency hopping.

The main function of the Dual Baseband unit is to carry out all digital signal processing of speech and data channels and manage all signalling for all speech functions. In addition to its main function, the Dual Baseband Unit:

· uses software downloaded from the Base Operational Unit

· sets its timing according to references received from the Base Operational Unit

· supports synthesized (RF) and baseband (BB) frequency hopping

5.3.2 Duplexers

5.3.2.1 Dual Duplex unit (0-6 units)

The Dual Duplex Unit (DDU) performs duplex operation of TX and RX signals into a common antenna, and provides filtering and amplification for main and diversity receive signals, before they are fed to TRXs via multicoupler. The unit contains a variable gain LNA for optimal amplification of the receive signal, from the optional Masthead Amplifier.

The DDU is sub-banded for GSM 1800 to increase TX/RX separation and achieve better performance. Each sub-banded unit has 50MHz baseband width, so they provide the needed overlap to fit all most operator spectrum allocations.

5.3.2.2 Dual Band Duplex unit (0-6 units)

This single duplexer can be used to combine outputs from GSM 900 and GSM 1800 Dual Duplex Units or RTCs into one antenna feeder.

Combiner type
Value

Combining by-pass
+44.5 dBm

2:1 Wideband combiner
+41.0 dBm

4:1 Wideband combiner
+37.5 dBm

RTC
+41.5dBm

Table 7.
TX output power at antenna connector (guaranteed level) for GSM 900 devices

5.3.3 Combiners

5.3.3.1 Wideband Combiner (0-9 units)

The Wideband Combiner (WBC) combines two transmitter outputs into one. When using the WBC, the Dual Duplex Unit is required.

5.3.3.2 Remote Tune Combiner (0-2 units)

The Remote Tune Combiner (RTC) combines up to six transmitter outputs into one antenna. It also provides filtering and amplification for main and diversity receive (RX) signals, before they are fed to the TRXs via the multicoupler. A duplexer is built into the RTC, so no external DDU is required.

The RTGA, RTHA and RTJA are for GSM 900, the RTDA, RTDB and RTDC for GSM1800 and the RTPA for GSM1900 applications.

5.3.4 Multicouplers

5.3.4.1 Receiver Multicoupler unit (1-2 or 1-6 units)

The Receiver Multicoupler unit distributes RX signals to TRX units. There is a 6-way unit, always used with an RTC, and a 2-way unit, to be used with WBC or combining by-pass. One unit performs signal splitting for both main and diversity branches.

5.3.5 Booster

5.3.5.1 Booster (0-6 units)

The Booster unit works in conjunction with the Transceiver (TRX) by boosting its output. Each Booster unit takes one TRX slot. The DDU is used to convey the booster signal to antenna feeder.

5.3.6 MHA and Bias Tee

5.3.6.1 Masthead Amplifier (0-12 units)

There is a Masthead Amplifier (MHA) specifically designed for Nokia UltraSite EDGE BTS to deliver 33 dB RX gain in 1800/1900 units and 32 dB RX gain in 900 units, low RX noise figure (improved RX sensitivity and signal-to-noise ratio) and low TX loss in a compact, low volume, lightweight sealed enclosure.

Property
Value

Single Branch (static)
-110.5 dBm

Single Branch (static) w/UltraSite MHA
-111.0 dBm

2-way diversity (static)
Theoretical 3 dB improvement for single branch case. Link budget improvement depends on fading profiles used in network planning.

4-way diversity (static)
Theoretical 6 dB improvement for single branch case. Link budget improvement depends on fading profiles used in network planning.

Table 8.
RX sensitivity for GSM 900 Base Stations
Property
Value

Single Branch (static)
-111.0 dBm

Single Branch (static) w/UltraSite MHA
-112.0 dBm

2-way diversity (static)
Theoretical 3 dB improvement for single branch case. Link budget improvement depends on fading profiles used in network planning.

4-way diversity (static)
Theoretical 6 dB improvement for single branch case. Link budget improvement depends on fading profiles used in network planning.

Table 9.
RX sensitivity for GSM 1800 and GSM 1900 Base Stations

5.3.6.2 Bias Tee/VSWR unit (0-12 units)

The Bias Tee provides DC power, via an RF cable, to the Masthead Amplifier. There are 2 versions of the Bias Tee:

· Bias Tee without VSWR antenna monitoring

· Bias Tee with VSWR antenna monitoring

VSWR monitoring systematically checks the condition of the antenna line and gives an alarm if the VSWR (Voltage Standing Wave Ratio) value exceeds 2.6. The Bias Tee without VSWR is used solely with the Masthead Amplifier, while the Bias Tee with VSWR can be used with or without the Masthead Amplifier.

5.3.7 Transmission

5.3.7.1 Transmission units (1-4)

The Transmission unit (generically referred to as DTRU) takes care of connecting Nokia UltraSite EDGE BTSs with each other and to the rest of the network (e.g. BSC, and Talk-family and MetroSite sites), through the Abis interface. The transmission media can be either radio link or wire line (E1/T1). Nokia UltraSite EDGE BTS supports 16 kbit/s, 32 kbit/s, and 64 kbit/s Abis TRX signalling. The O&M signalling speed can be 16 kbit/s or 64 kbit/s.

5.3.7.2 Radio Transmission

The following radio link transmission units are available for Nokia UltraSite EDGE BTS:

· FCRRI: 16x2 Mbit/s, support for one Flexbus connection, cross-connection on 2 Mbit/s level.

· FXCRRI: 16x2 Mbit/s, support for each of 2 Flexbus connections, grooming, branching, and loop protection support, cross-connection on 8 kbit/s level.

FC RRI and FXC RRI transmission units are connected to Nokia FlexiHopper Microwave Radio or Nokia MetroHopper Radio with a coaxial cable referred to as Flexbus. Moreover, when multiple cabinets are located at the same site, it is possible to connect BTS cabinets together using simple one cable Flexbus, provided by RRI units.

The FC RRI operates as the termination point in a star or chain topology network. The FXC RRI operates as a repeater and interconnects Nokia UltraSite EDGE BTS and the BSC using point-to-point, chain, star, or loop network configurations.

5.3.7.3 Wire Line Transmission

The following wire line transmission units are available for Nokia UltraSite EDGE BTS:

· FC E1/T1: 1 x 2 Mbit/s (E1) or 1 x 1.5 Mbit/s (T1) PCM connection, one coaxial 75-ohm TX and one coaxial 75-ohm RX connector for E1 use, one twisted pair 120-/100-ohm TX/RX interface connector for either E1 or T1 use.

· FXC E1: 4 x 2 Mbit/s (E1) PCM connections, four coaxial 75-ohm TX and four coaxial 75-ohm RX connectors for E1 use, grooming, branching, and loop protection support, cross-connection down to 8 kbit/s level.

· FXC E1/T1: 4 x 2 Mbit/s (E1) or 4 x 1.5 Mbit/s (T1) PCM connections, four twisted pair 120-/100-ohm TX/RX interface connectors for either E1 or T1 use, grooming, branching, and loop protection support, cross-connection down to 8 kbit/s level. Interfaces can be configured independently either E1 or T1 mode.

The FC E1/T1 operates as the termination point in a star or chain topology network. The FXC E1 and FXC E1/T1 operate as a branching point and interconnect the Nokia UltraSite EDGE BTS and the BSC using point-to-point, chain, star, or loop network configurations.

5.3.8 Common Units

5.3.8.1 Base Operations and Interfaces unit (1 unit)

The Base Operations and Interfaces (BOIA) unit takes care of the control functions common to all other units: O&M functions, main clock functions, and external alarm collection.

5.3.8.2 Power Supply unit (1-3 units)

The Power Supply (PWS) unit converts AC or DC power supply to the DC power voltages needed in the BTS. In the Nokia UltraSite EDGE BTS cabinet, there can be 3 DC or 2 AC power supply units.

DC power supply provides full redundancy for up to 12 TRX configurations. With AC power supply redundancy is fully supported only for up to 6 TRX configurations. With EDGE, power supply redundancy is reduced.

The power supply unit also provides power feed for Masthead Amplifiers.

5.3.9 Temperature Control System

5.3.9.1 Cabinet Cooling Fan (1 unit)

The Cabinet Cooling Fan is a door-mounted fan, which is part of the Outdoor Application Kit.

5.3.9.2 Unit Fan (11 units)

The Unit Fans are modules of the cabinet core, which come with the cabinet delivery. The BOIA controls the fan units according to temperature information from other units. The cooling is performed by adjusting the rotation speed of the fans. Smooth speed variations also minimize the noise generated by the fan units.

5.3.9.3 Heater unit (0-1unit)

The Heater unit is needed in the Nokia UltraSite EDGE BTS Outdoor to cold start the BTS when operating in temperatures between -10 and -33°C (+14 to -27°F). It will also maintain interior cabinet temperature during extreme cold operation. 

5.3.10 Battery Backup

5.3.10.1 Integrated Battery Backup

The Integrated Battery Backup (IBBU) consists of batteries and rectifiers. It fits into the bottom half of Nokia UltraSite EDGE BTS and takes the place of 6 TRXs. It is used to ensure continual power supply when the AC mains power breaksdown. The IBBU is capable of producing power for up to 18 TRXs.

In the IBBU, there is a 19-inch unit rack for customer equipment, e.g. radio link unit and LTE.

For more information about the IBBU as well as Nokia UltraSite Support, refer to Nokia UltraSite Support Product Overview.

5.3.11 Electromechanical kits

5.3.11.1 Indoor Application Kit

The Indoor Application Kit consists of a door and a rear and roof panel, as well as the mounting hardware required to install the panels. The Indoor Application Kit will ensure that sufficient space is left between cabinets and the wall, in case the BTS is installed close the wall.

5.3.11.2 Outdoor Application Kit

The Outdoor Application Kit consists of a door, a rear and roof panel, and a plinth for one BTS cabinet, as well as two side panel sand the mounting hardware required to install the panels. The Outdoor Application Kit also contains a cabinet fan, which is required to provide additional cooling for outdoor installations. The heat exchanger has been eliminated from Nokia UltraSite EDGE BTS.

5.3.11.3 BTS chaining kit

The BTS chaining kit consists of clock cables for synchronizing Nokia Talk-family with Nokia UltraSite EDGE BTS cabinets, and Nokia UltraSite EDGE BTS with other Nokia UltraSite EDGE BTS cabinets.

6 Unit description

6.1 Base Operations and Interfaces Unit
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Figure 12.
BOI unit
6.1.1 General description

The Base Operations and Interfaces unit (BOI) handles the control functions common to all other units in the UltraSite EDGE BTS, such as the following:

· BTS initialization

· configuration

· O&M functions

· main clock functions

· external and internal alarm collection

The BOI also controls the uplink/downlink cross-connection between the BB2x and the TSxx units. The BOI collects alarms from other active units, saves configuration information into non-volatile memory, downloads the BTS software package from the BSC, and stores it into FLASH memory.

The BOI generates an accurate reference clock signal for the TSxx, BB2x, and RTxx units; it can receive a frame number and frame clock signals from the Talk-family BTS or transmit and receive a frame number and frame clock signals to or from the UltraSite BTS.

The BOI mechanics module is designed to provide EMI/EMC shielding incorporated into the structure of the chassis mechanics. The mechanics module provides the necessary thermal control and protection of critical electrical components located internal to the module.

6.1.1.1 Features

The following features are available with the BOI:

· Self tests —The unit is able to test itself to detect and locate possible defects of the unit.

· BTS Manager — The unit has an interface for the user to communicate with the main processor and thus for controlling the whole BTS.

· Downloadable software — All the software of the BTS can be downloaded through the BOI either from the A-bis or from the BTS Manager interface.

· Status — An LED, which is controlled by the main processor, indicates the current status of the BOI.

· High-accuracy reference clock for timing generation —The clock can be set for adjustment according to the A-bis reference.

6.1.1.2 Operation

The BOI provides the control functions that are common to all UltraSite BTS units. The BOI executes the SW downloading from the BSC or the BTS Manager and uploads the SW to other BTS units. During the software downloading, the BOI indicates the status of the board on its LED. The BTS configuration data is also downloaded to the BOI unit. The BOI detects unit alarms and performs recovery actions. In certain situations, the BOI performs a self-reset.

6.1.1.3 Main blocks

The BOI includes the O&M functions, main clock functions, and external alarm collection.
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Figure 13.
Block diagram of the BOI
Unit Controller (UC)

The UC is the main BTS processor. It performs the O&M communication through the network and the BTS Manager, and controls the BTS units through the D-bus. The UC downloads the BTS software through the D-bus or the BTS Manager, and stores the software in non-volatile memory. An LED, which is controlled by the main processor, indicates the current status of the BOI.

Master clock generator

The MCLG generates the accurate clock for the BTS. Other common clock signals (in Figure 2) are also derived from this reference and distributed to other units.

D-bus

The D-bus is composed of two separate serial busses — D1 and D2. The D1-bus is used by the BOI, BB2x, and transmission units to transfer the following data over the Abis interface between the BTS and BSC:

· Traffic and access channel data

· TSxx signaling data

· O&M signaling data

The D2-bus is used by the BOI, BB2x, and RTxx units for internal O&M signaling and for internal communications such as software downloading.

Field Programmable Gate Array (FPGA)

The FPGA handles the following separate functions:

· Controls and monitors the status of six fans in the BTS

· Checks the external frame clock

· Allows flexible connections between any TSxx and any BB2x that can be controlled by software
6.1.2 Interface description

The BOI has a front panel LED with three different output colors that indicate various operating conditions. Also, the BOI has connectors for the following:

· Local Management Port (LMP)

· 13 MHz reference signal for test equipment

· Frame clock signal for test equipment

· Monitoring interface

The BOI supports boundary scan for unit level testing and FLASH programming in production line.

6.1.2.1 Front panel LED

The BOI has one tri-color (red, yellow, and green) LED, each (Diffused/High Efficiency Type) visible from the front panel, nominal 5 mm ('T1 3/4') size, for operational status indications.

· Green LED indicates that the BOI is operating correctly

· Yellow LED indicates that there is no Abis LapD link

· Red LED indicates that the BOI has a major failure

· Blinking green LED indicates that software is downloading

· Blinking yellow LED indicates that software is being configured
6.1.2.2 Connectors

Connector No
Purpose
Type
Comment

X1
Backplane connector
HM1 F53 FBP 000 H6
Signal connector

X2
Backplane connector
HM1 G51 FBP 000 H6
Power connector

X3
LMP connector
D-9
Female

X4
13 MHz test clock
SMB


X5
Test FCLK
SMB


X6
Monitor interface
D-25
Female

X7
Backplane connector
HM1 F59 FDP B98 H6
Signal connector

Table 10.
Table 1. BOI connectors
6.2 Dual Band Duplex Filter Unit
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Figure 14.
Dual Band Duplex Filter Unit
6.2.1 General description

The main function of the Dual Band Duplex filter unit is to combine the GSM 900 and GSM 1800 TX signals into one antenna and to receive GSM 900 and GSM 1800 RX signals through one antenna.

6.2.1.1 Operation

The normal operational range for the DU2A is -1°C to +6°C (+1°F to 14°F). However, the unit can operate in temperatures as low as -3°C (-27.°F) with degraded performance permitted for RF parameters.

6.2.1.2 Main blocks

The DU2A includes two passive filter sections. One section includes GSM 900 RX/TX filtering, and the other section includes the GSM 1800 RX/TX filtering.
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Figure 15.
Block diagram of the DU2A
6.2.2 Interface description

Designated name
Connector type

ANT
7/16 type, flange jack

900
7/16 type, flange plug, 900 band input/ output

1800
7/16 type, flange plug, 1800 band input/output

Table 11.
RF connectors for the DU2A
6.3 Dual Baseband Unit
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Figure 16.
Dual Baseband unit
6.3.1 General description

The main function of the Dual Baseband unit (BB2x) is to carry out all digital signal processing of speech and data channels and manage all signalling for all speech functions. In addition to its main function, the BB2x:

· uses software downloaded from the BOI

· sets its timing according to references received from the BOI

· supports synthesized (RF) and baseband (BB) frequency hopping

6.3.1.1 Operation

The BB2x communicates with the Transceiver, BOI, and transmission units through the D-bus, clock, and F-bus on the common backplane. The BB2x receives its voltage from the Power Supply units. 

One BB2x consists of two independent baseband sections; each section controls one TRX. Each section can process eight received and transmitted logical channels.

In downlink direction, the BB2x first reads the data coming from the Base Station Controller (BSC), via the transmission unit. The data is then processed to GSM TDMA burst format, which is sent, via downlink serial data bus, to the Radio Frequency (RF) transmitter in the Transceiver unit. The RF transmitter sends data, through a filter unit and antenna, to the Air interface.

In uplink direction, the BB2x gets an HDLC-format digital signal from the RF receiver in the Transceiver unit. The samples are first processed to extract the actual information bits, and then the bits are decoded and put to TRAU frame for sending to BSC.

Functionally, the BB2x is situated between the transmission unit (Abis) and the TRX RF unit.

6.3.1.2 Main blocks

Each of the BB2x’s two baseband sections is interfaced to one RF part (Transceiver unit). Therefore, one BB2x processes two TRX units, each with eight received and transmitted logical channels.
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Figure 17.
Block diagram of Dual Baseband unit
Equalizer processing part

Each baseband section has an Equalizer DSP processor (EQDSP) that handles the following functions:

· sample reception from RF

· bit detection

· channel equalization

Channel processing part

Each baseband section has a Channel DSP processor (CHDSP) that handles the

following functions:

· sample transmission to RF

· channel decoding and encoding

· ciphering and deciphering

Interface

The interface part converts the baseband datastream to the TX part. Synthesizer control, clock distribution from baseband module, alarm functions, and TRX loop control are handled by the interface part.

Downlink 

In downlink (BTS to mobile station) direction, the BB2x sends transmission and initialization data and synthesizer control to RF via serial point-to-point line using HDLC protocol.

Uplink 

In uplink (mobile station to BTS) direction, the BB2x receives: 

· I (In Phase) and Q (Quadrature) component of the normal and diversity branch data samples 

· RF alarms and status information from RF via serial point-to-point line

D-bus Interfaces

The signal to and from the BB2x to the transmission unit, the TSxx, and the BOI is transmitted through D-bus. The D-bus interface handles data transmitting/receiving and synchronization of the D-bus, including data between the D-bus and the Unit Controller (UC), and data between the D-bus and the CHDSPs.

F-bus Interface

The frequency hopping bus (F-bus) between the BB2x units is used for baseband hopping, i.e. moving TX and RX bursts between the BB2x units.

Unit Controller

The UC processor, which runs the BTS software, is located in the UC block. The UC block handles clock generation and synchronization, interrupt, and alarm handling functions.

6.3.2 Interface description

6.3.2.1 Front panel

The BB2x has two LEDs (A&B) indicating the state of each baseband section.

Color
Explanation

Red
Fault or alarm

Yellow
No Abis LapD link

Green
Normal operation, power on

Blinking green
Software downloading

Table 12.
BB2x front panel LED
6.3.2.2 Connectors

BB2x backplane connectors provide connections for the power and interface signal inputs and outputs.
Connector no.
Purpose
Type
Comment

X0
Backplane connector
HM1 F53 FAP 000 H6
Signal connector

X1
Backplane connector
HM1 G51 FAP 000 H6
Power connector

Table 13.
BB2x connector types

6.4 Dual Variable Gain Duplex Filter Unit
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Figure 18.
Dual Variable Gain Duplex Filter Unit
6.4.1 General description

The DVxx is a dual variable gain duplexer. As its primary functions, the unit:

· combines transmit and receive signals into one antenna

· amplifies receive signals with a variable-gain LNA

6.4.1.1 Operation

The normal operational range for the Dual Duplex unit is -1°C to +6°C (+1°F to 14°F). However, the unit can operate in temperatures as low as -3°C (-27.°F) with degraded performance permitted for RF parameters.

6.4.1.2 Main blocks

The Dual Duplex unit includes two identical duplex filter sections. Each section comprises a duplexer, a variable gain LNA, and an I2C-bus I/O buffer block. Each LNA will default into the high gain state at power-up and can be switched to the low gain state through the unit’s I2C-bus using the SiteWizard. The gain of the low gain path can also be adjusted. The Dual Duplex unit includes an I2C EEPROM memory which is used to store the serial number, information about the insertion loss variation of TX filters, and other information, specified later in this document, which is used to compensate the frequency dependent power variation of transmitter. The I2C-bus will also carry alarm signals to indicate fault conditions for each LNA branch. These alarm signals are relayed to the BOI unit, which generates the alarms and displays them to the user interface. Stop band attenuation of the RX branch is distributed among two filters in the RX branch to minimize the overall size of the unit. 
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Figure 19.
Block diagram of Dual Duplex unit
6.4.2 Interface description

The Dual Duplex unit has the following interfaces:

· I2C data bus

· LNA alarms

· LED indicators

· RF and DC connectors

6.4.2.1 I2C data bus

The I2C data bus is a bi-directional 2-wire serial bus used for:

· autodetection of the unit

· managing versions and serial numbers of the unit

· alarm collection

· data storage to I2C EEPROM

· controlling the high/low gain state of the LNA

· adjusting the gain of the low gain LNA

Signals

The two bus lines are for a serial data line (RFUI2CD) and a serial clock line (RFUI2CC). Signals are 5 V (TTL) levels at a transfer rate of 100 kbit/s in standard mode. The I2C-bus is a multipoint type bus that may have several devices connected to it.

Circuits

The Dual Duplex unit includes three separate integrated circuits for the I2C-bus: two I/O devices and one EEPROM memory.

6.4.2.2 LNA alarms

Each LNA in the DVxx unit has a total of 2 alarms (LNA_MINOR and LNA_MAJOR) representing major and minor failures. These alarms are based on the monitoring of current to the RF transistors.

· The LNA_MINOR alarm will be active if any single amplifier in any balanced amplifier stage fails.

· The LNA_MAJOR alarm will be active if any two or more single amplifiers in any balanced amplifier structures fail.

· LNA_MINOR and LNA_MAJOR alarms will be transmitted to the BTS via the I2C-bus. However, these alarms are available in the DC connector as well.

6.4.2.3 LED indicators

The Dual Duplex unit has tri-color (red, yellow, and green) LED, common for both LNAs (Diffused/High Efficiency Type) visible from the front panel.

· During power-up, the unit defaults to high gain state and the LED is green (if no minor or major LNA failures exist).

· During power-up, if a major failure exists on any LNA, the LED is red and remains red until the major failure has been corrected.

· During power-up, if a minor failure exists on any LNA, the LED is yellow and remains yellow until the minor failure has been corrected.

· A green LED indicates the LNAs are operating normally (OPR).

· A yellow LED indicates the LNAs, while in normal operating mode (in either high or low gain mode), have experienced a minor fault.

· A red LED indicates the LNAs (in either high or low gain mode) have experienced a major fault.
6.4.2.4 RF and DC connectors

The below table shows the RF and DC connector types for the Dual Duplex unit.

Connector
Type

TX1, TX1, RX1, RX1ext, RX2, RX2ext
SMA type, female

ANT1, ANT2
7/16 type, female

X1
D-37-pin

Table 14 : RF and DC connectors
6.5 Receiver Multicoupler Unit
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Figure 20.
RMC unit
6.5.1 General description
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Figure 21.
UltraSite EDGE 2-way Receiver Multicoupler unit (M2xA)
The 2-way Receiver Multicoupler unit is a passive unit. It divides the received signals into 2 outputs for the receive (RX) path and 2 outputs for the diversity receive (DRX) path. These outputs can feed up to 2 receivers of the transceiver unit.

The M2xA provides the following:

· 2 RX outputs (RX 1…RX 2)

· 2 DRX outputs (DRX 1…DRX 2)

[image: image25.wmf]
Figure 22.
UltraSite EDGE 6-way Receiver Multicoupler unit (M6xA)
The 6-way Receiver Multicoupler unit is a passive unit. It divides the received signals into 6 outputs for the RX path and 6 outputs for the DRX path. These outputs can feed up to 6 receivers of the transceiver unit.

The M6xA provides the following:

· 6 RX outputs (RX 1…RX 6)

· 6 DRX outputs (DRX 1…DRX 6)

6.5.1.1 Operation

The Receiver Multicoupler divides received (RX) and diversity RX (DRX) signals, then outputs them to the receivers of the separate transceivers.

M2xA

The 2-way Receiver Multicoupler unit distributes RX signals to the transceiver units. After receiving RX signals from the Dual Duplex Unit, the M2xA distributes the RX signals to 2 separate transceivers.
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Figure 23 : Functional diagram of 2-way Receiver Multicoupler unit (M2xA)
M6xA

The 6-way Receiver Multicoupler unit distributes RX signals to the transceiver units. After receiving RX signals from the Dual Duplex Unit or the Remote Tune Combiner, the M6xA distributes the RX signals to 6 separate transceivers.
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Figure 24.
Functional diagram of 6-way Receiver Multicoupler unit (M6xA)
6.5.2 Interface description

M2xA

The M2xA has six SMA connectors:

· one for each input (RX IN and DRX IN)

· two for RX outputs (RX1 and RX2)

· two for DRX outputs (DRX1 and DRX2)

M6xA

The M6xA has 14 SMA connectors:

· one for each input (RX IN and DRX IN)

· six for RX outputs (RX1 and RX2)

· six for DRX outputs (DRX1 and DRX2)

There are no rear or backplane connections.
Connector Name
Type
Purpose

RX IN
SMA
Receives signals from the Dual Duplex Unit (DVxx) or the Remote Tune Combiner (RTxx)*

DRX IN
SMA
Receives signals from the DVxx or the RTxx*

RX1...6
SMA
Outputs to the main RX of the Transceiver unit(TSxx)

DRX1...6
SMA
Outputs to the diversity RX of the TSxx

*RTxx used only with the 6-way Receiver Multicoupler

Table 15.
Connectors on 2-way and 6-way Receiver Multicoupler unit
6.6 Power Supply Unit
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Figure 25.
Power Supply units

6.6.1 General description

The PWSx is the Power Supply unit for the Nokia UltraSite EDGE BTS. There are two types of power supply:

· PWSA (AC Power Supply)

· PWSB (DC Power Supply)

The PWSx is cast aluminum. The unit fans provide forced air cooling.
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Figure 26.
UltraSite EDGE PWSA
The maximum output power rating for the PWSA is 2250 W. The PWSA produces 8 different supply voltages on 37 output pins. As many as 2 units can be used per cabinet.
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Figure 27.
UltraSite EDGE PWSB
The maximum output power rating for the PWSB is 600 W. The PWSB produces common supply voltages needed in the BTS. As many as 3 units can be used per cabinet.

6.6.1.1 Operation

PWSA

If mains breakdown occurs, the operation of PWSA outputs is upheld for at least 20 milliseconds. The PWSA uses an input voltage of 230V AC, applies power factor correction, and then produces the following regulated voltages for output to various units:

· +3.4V DC

· +5.1V DC

· ±9.1V DC

· +13.5V DC

· +26.2V DC

· ±55V DC

The -55V DC output and its return are isolated; the common DC return line is connected to ground.

PWSB

The PWSB uses a floating input voltage of 48V DC, and then produces the following regulated voltages for output to various units:

· +3.4V DC

· +5.1V DC

· ±9.1V DC

· +13.5V DC

· +26.2V DC

· +55V DC

6.6.1.2 Main blocks

The PWSx consists of the following functional blocks:

· Power input block

· Power switcher block

· Control block
Power input block

PWSA

The PWSA power input block consists of an input circuit and a Power Factor Correction (PFC) preregulator. The input voltage is first fed through the input circuit that consists of a mains filter, an inrush current limiter, and a rectifier. To improve the power factor, the input voltage is then fed through the PFC preregulator which converts to a stabilized intermediate voltage for the power switcher block.

PWSB

The PWSB power input block consists of an input circuit and a step-up converter. The input circuit filters the input voltage and limits the inrush current. The step-up converter then converts the filtered input voltage into a stabilized intermediate voltage for the power switcher block. The power input block also includes a DC/DC converter providing operating voltage for the control block.

Power switcher block

PWSA

The power switcher block consists of switched-mode circuits that convert the intermediate voltage into the +3.4V, +5.1V, ±9.1V, +13.5V, +26.2V, and ±55V DC output voltages.

PWSB

The power switcher block consists of switched-mode circuits that convert the

intermediate voltage into the +3.4V, +5.1V, ±9.1V, +13.5V, +26.2V, and +55V DC output voltages.

Control block

The control block consists of an input control circuit and an output control circuit, both of which monitor and control the operation of the power supply. The control block takes care of the following:

· overvoltage and undervoltage protection

· overcurrent protection
· temperature protection

· unit synchronization

· unit front-panel LED control

· processing of the I 2 C function received from the BOI

If the Masthead Amplifier (MHA) is used, the control block also monitors and controls the MHA outputs, and reports the MHA current consumption, when requested via the I2C-bus.
6.6.2 Functional description

The PWSx provides power for the BTS plug-in units. It converts input power into isolated output voltages.

The PWSx also:

· monitors the input voltage and sends a mains alarm to the BOI, when the input voltage is out of range

· monitors the output voltages and currents and sends an output alarm to the BOI, if any of the output voltages fall below the specified limit

· monitors the output voltages; disconnects power supply to all outputs and sends an output alarm to the BOI, if any of the output voltages exceeds the specified overvoltage protection limit. The overvoltage protection logic is reset by cycling the power or the switch

· monitors its temperature; turns off and sends a mains alarm to the BOI, if the unit temperature exceeds the specified limit

6.6.3 Interface description

The PWSx is equipped with the following interfaces:

· Front panel

· Back connectors

6.6.3.1 Front panel

The PWSx front panel provides the following:

· a power-indicator LED that shows different operation conditions (Table 1)

· an operating switch with two positions (On and Stand by)

Color
Face Plate
Explanation

Red
FLT/ALARM
Fault or alarm

Yellow
STAND BY
Stand-by and during remote control

Green
OPR
Normal operation, power on

Table 16.
PWSx front-panel LED
6.6.3.2 Back connectors

The PWSx back connectors provide the following:

· I2C-bus (between the BOI and the PWSx) for alarms, remote control signals, temperature, and MHA current measurement

· remote control interface from the heater for cold start

· connections for the power input and output, and for the control-signal input and output
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Figure 28.
PWS back connector

•I 2 C-bus (between the BOI and the PWSx) for alarms, remote control signals, temperature, and MHA current measurement

• remote control interface from the heater for cold start

• connections for the power input and output, and for the control-signal input

and output

6.7 Remote Tune Combiner Unit
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Figure 29.
RTC unit

6.7.1 General description

The main functions of the RT__ unit are to connect up to six Transceivers (TRXs) into a single Base Station (BTS) antenna and to provide main RX signal amplification. Also, the RT__ includes RX filtering and amplification for the diversity channel.

The RTGA, RTHA and RTJA are for GSM 900, the RTDA, RTDB and RTDC for GSM 1800 and the RTPA for GSM 1900 applications. There can be up to 2 RT__ units in one cabinet.

6.7.1.1 Features

· Fully automated tuning at the BSC, no site visits required

· Duplex operation is a standard feature (RX and TX branches of the sector are combined into one antenna)

· Supervision alarms are sent to the BOIA, via the D2-bus

· SW is stored in a non-volatile memory. The runtime SW is downloaded from the BOIA unit

· HW and FW version information of the unit can be obtained remotely

· The RT__ includes a low and high gain LNA in the RX branch of the duplex filter

· The RT__ includes an RX filter and a low and high gain LNA chain for the diversity receiver

· Support for non-hopping and BB-hopping modes
6.7.1.2 Operation

When the BTS is being set up, the BOIA commands the TRX to send a dummy burst modulated RF carrier signal at the frequency to which the combiner filter will be tuned. The BOIA sends a configuration message to the RT__, and the RT__ starts to tune the combiner filters. The tuning is performed for each combiner filter one by one. Immediately after this, the tuning is repeated starting from the first combiner filter. The second tuning corrects the mutual effect of the combiner filters. After this, the RT__ is ready for use.

The tuning process of the RT__ is based on measuring the power of the RF carrier signal forwarding to the combiner filter and reflecting back from it. These signals are compared to each other, and the center frequency of the combiner filter is adjusted so that the level of the reflecting power from the filter is as low as possible.

During normal operation the RT__ checks the condition of the combiner filters regularly and fine tunes the filters only if the forwarding power exists. In that case the filters are tuned one by one.

The software of the RT__ is downloaded from the BOIA unit via the D2-bus. The SW is first loaded to the controller's DRAM. If the SW is correct, it is loaded to flash memory and is then ready for use.

6.7.1.3 Main blocks

Physically, the RT__ consists of the following modules:

· selector

· combiner

· filter

· controller.

The unit is discussed below module by module but also from the functional point of view.
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Figure 30.
Main functional parts of the RTC
Selector

The TX carrier goes first to the combiner via the selector. The selector, then, monitors the reflecting power and forwarding power. Also, the selector provides RF isolation between the TRXs.

Combiner

The main function of the combiner is to combine the GMSK-modulated TX carrier signals, coming from the TRX units (via the selector) into a single coaxial line, with minimum insertion loss and via the duplex filter to the common antenna. At the same time, it provides further RF isolation between the TRXs.

Filter

The main function of the filter module is to connect the TX branch and the main RX branch of the BTS to the same BTS antenna with minimum insertion loss and with high stop-band attenuation. Another important function of the filter module is to connect the RX diversity branch of the BTS to the BTS diversity antenna.

The filter module includes two high/low gain LNAs. The LNAs have low and high gain states. The low gain state is adjusted by the controller SW, whereas the high gain state is always the same.

Controller

The main function of the controller is to control the operation of the unit itself but it also handles the communication between the RT__ and the BOIA via the D2- bus.

Selector module

The GMSK-modulated TX carriers from the TRXs go first to the selector which creates a sample of every forwarding power (Pf) signal. After this sampling, the selector directs the TX carriers to the combiner module. Next, the selector module creates a sample of every reflected power (Pr) signal that comes from the combiner module. After this sampling, reflected power is directed to the high-power terminator.

The selector creates FIFP and RIFP signals (i.e. forward and reflected powersample signals in intermediate frequency) from the sampled Pf and Pr signals and directs these signals to the controller module. The sample signals FIFP and RIFP are required for the tuning of the RT__.

The selector also

· generates Local Oscillator (LO) signal in the Phase Locked Loop (PLL) block. It includes, e.g. the Voltage Controlled Oscillator and the Synthesizer

· mixes sample and LO signals to a lower frequency (FIFP/RIFP signals) filters and amplifies the FIFP/RIFP signals

· prevents a reflected power flow towards the TRX.

The figure below shows the functional parts of the Selector module.

[image: image34.wmf]
Figure 31.
Main functional parts of Selector
Combiner module

The combiner of the RT__ consists of six bandpass combiner filters and a summing network.
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Figure 32.
Functional blocks of combiner module
The carriers coming from the selector are connected to the combiner filters. These filters are individually tuned to the carrier frequencies. The center frequencies of the combiner filters are tuned by the stepper motors which receive control signals (M) from the controller. The combiner filters have very narrow bandwidth and low insertion loss. The narrow bandwidth of the filters provides frequency-dependent attenuation between the filter input and output. This makes it possible to connect the outputs together with a reasonably low insertion loss. The combiner filters also provide the high attenuation required in the RX band.

The outputs of the combiner filters are connected into a single coaxial line by means of the summing network.

Filter module

There are two physical functional blocks in the filter module: main and diversity blocks. The main block consists of a duplexer and high/low gain LNA with two outputs. The diversity block consists of an RX diversity filter and high/low gain LNA with one output. Gain of the LNAs can be switched to the high gain or low gain state by the controller module. If an MHA is used, the LNAs have to be set to the low gain state. Figure 5 shows the functional blocks of the filter module.
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Figure 33.
Functional blocks of filter module
Duplex filter

The combined TX carriers coming from the combiner module are connected to the BTS antenna through the TX bandpass filter. The passband of the filter covers the whole TX band with minimum insertion loss. The filter provides the high stop-band attenuation that is required to limit the level of spurious frequencies and intermodulation products in the RX band.

The main RX signal from the BTS antenna is connected to the RX bandpass filter.The filter and the high/low gain LNA provide an amplified RX signal to the multicoupler. The passband of the filter covers the whole RX band and the stopband of the filter rejects effectively the spurious frequencies coming from the antenna and from the TX branch.

RX diversity filter

The diversity RX signal from the BTS antenna is connected to the RX diversity bandpass filter. The filter and the high/low gain LNA provide an amplified RX signal to the multicoupler. The passband of the filter covers the whole RX band and the stopband of the filter effectively rejects the spurious frequencies comingfrom the antenna.

Controller module

The main purpose of the controller module is to control and monitor the function of the RT__.

The controller is connected to the BOIA via the RT__ D2 bus. The controller SW is updated by the BOIA when necessary. The RT__ sends status information to the BOIA.

The most important task of the controller module is to tune the cavities to the desired frequencies. The selector module takes samples from forwarded and reflected power, and the controller module’s power detection block collects these samples. The UC processes this sample information to form the right commands for the motor drivers. The UC sends the commands to the motor controller block that drives cavities’ stepper motors so that the cavities become tuned to the correct frequencies.

The controller manages the alarms coming from the filter and selector modules and the controller module itself. The controller module also controls the temperature of the whole RT__ unit.

The controller module receives the operating voltages from the RFU backplane via a SCSI cable and supplies operating voltages to the connected modules. The controller module supervises the 3.3V operating voltage.

The following figure shows the functional blocks of the controller module.
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Figure 34.
Block diagram of controller module

6.7.2 Interface description

This chapter provides information on the RT__ external interfaces.

6.7.2.1 LED indications

The RT__ LEDs have the following status indications:

LED
Meaning

Green
the RT__ is on and working

Green, blinking
SW is being downloaded

Yellow
power is on, the unit is waiting

Yellow, blinking
configuration ongoing

Green and yellow
tests are being run

Red
the RT__ is switched on or the unit is reset. During operation this indication means a fault in the unit

Red, blinking
one or more cavities are faulty

Table 17.
LED indications
6.8 Transceiver Unit
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Figure 35.
Transceiver unit
6.8.1 General description

The main function of the transceiver unit (TSxx) is to provide analog and digital signal processing required for handling one carrier both in the uplink (Mobile Station (MS) to network) and the downlink (network to MS) direction. The TSxx comes in 3 versions:

· TSGA for GSM 900

· TSDA for GSM 1800

· TSPA for GSM 1900

6.8.1.1 Main blocks

There are four modules or main blocks in the TSxx unit:

· Transceiver module (TRX)

· Frequency Hopping Synthesizer (FHS)

· Power Amplifier (PA)

· Power Supply (PS)
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Figure 36.
Block diagram of Transceiver unit
Transceiver module (TRX)

The Transceiver module provides the main RF functions for the Nokia UltraSite EDGE BTS. The main functional parts of the TRX module are the TX part and the RX part. Furthermore, the interface part and TRX loop part are incorporated in the TRX module.

These interface to the baseband module, via the backplane, and provide control and reference signals to, and alarms from the analogue functions of the TRX module.

One of the two ASICs incorporates Direct Digital Synthesis (DDS), generating a Gaussian Minimum Shift Keying (GMSK) signal for the TX.

Interface part

The interface part converts the baseband datastream to the TX part. It also provides the conversion of intermediate frequency RX signal to normal and diversity datastream. Synthesizer control, clock distribution from baseband module, alarm functions and TRX loop control are handled by the interface part.

Transmitter (TX) part

The transmitter (TX) part generates the GMSK modulated baseband signal and filters the signal to sufficient output spectrum purity.

The intermediate frequency (IF) sections in the TX part raise the signal to the carrier frequency. Thereafter, the RF section amplifies the signal to the desired output signal amplitude. The RF section also handles the signal power control.

Nokia UltraSite EDGE BTS TRX supports 16 power levels with 2 dB steps, with a maximum range of 30 dB. Power levels from 0 to 6 are static; power levels from 7 to 16 are dynamic.

In addition, TX part provides the controls for all TRX synthesizers. TRX loop controls are also enacted from the TX part.

The TX part also provides the local oscillator (LO) for the TX IF sections.

Receiver (RX) part

The RF section of the RX part converts the carrier frequency signal to the intermediate frequency (IF) levels. The IF sections of the RX part perform the channel filtering and prevent the interfering frequencies from distorting the signal.

The IF sections also handle the automatic gain control. 

The limiter and a variable gain block in the second stage prevent compression by keeping the signal level within the dynamic range of the output A/D converter.

The RX part incorporates two phase-locked synthesizers, for either frequency hopping between adjacent time slots or providing a fixed-frequency signal (in non-hopping mode). The RX part sends the main and diverse digital signals to the interface part and from there on the signals are transmitted to the baseband unit for processing.

The RX part also provides the local oscillator (LO) for the RX IF sections.

TRX loop part

The transceiver unit supports self test with the TRX Loop. This feature facilitates testing of the TRX RF paths of the RF module. The tests are carried out by downconverting the frequency of the TX signal to the RX band. The signal is coupled from the output of the TX, and the resultant low-level signal subsequently injected back through to the RX path. The signal can be injected either to the main or diversity branches.

Frequency Hopping Synthesizer (FHS)

There are RX FHS and TX FHS in the FHS module. In the transmitter, the TX FHS serves as the second local oscillator. In the receiver, the RX FHS serves as the first local oscillator.

Both the RX and the TX FHS have two synthesizer chains. Each chain contains a PLL, an isolation-chain and a switching network. The output-buffer is common for both chains. There are also voltage supply regulators, dedicated for each chain. Both FHSs work according to the Ping-Pong principle: The output frequency is taken alternately from one of the two synthesizers.

Power Amplifier (PA)

The Power Amplifier module (PA) is contained within the Transceiver unit. The PA module receives a GMSK-modulated signal from the transmitter, and amplifies that signal. Then the PA module passes the amplified signal to the Wideband Combiner unit, the Duplex Filter unit, and out through the antenna.

Power Supply (PS)

The Power Supply module (PS) is located inside the Transceiver unit. The PS module converts the +48 VDC / ±12 VDC supply voltage to the 26.0 VDC required by the Transceiver’s Power Amplifier module (PA). The maximum output power is 225W.

The PS module is composed of a commercial DC/DC converter, input and outputfilters, and connectors. These components are mounted on a printed circuit board (PCB).

6.8.2 Interface description

6.8.2.1 Front panels

The transceiver has one LED indicating its state of operation.

Color
Explanation

Green
in service; transceiver ON, (call and/or BCCH)

Yellow
in service; transceiver OFF (no calls at any timeslot)

Red
Fault or alarm

Table 18.
Nokia UltraSite EDGE transceiver front panel LED

6.8.2.2 Connectors

Connector Label
Type

RX
SMB

DIV RX
SMB

TX
SMB

Table 19.
Nokia UltraSite EDGE transceiver front connectors

6.9 Wideband Combiner Unit

[image: image40.wmf]
Figure 37.
Wideband Combiner unit

6.9.1 General description

The Wideband Combiner unit (WCxx) combines two transmit (TX) signals from the Transceiver units (TRX) and feeds them to the TX port of the DVxx.

6.9.1.1 Operation

The normal operational range for the WCxx is -1°C to +6°C (+1°F to 14°F).

However, the unit can operate in temperatures as low as -3°C (-27.°F) with degraded performance permitted for RF parameters.

A portion of the heatsink is exposed past the duplexer unit where most of the cooling will occur. The air velocity through the exposed fins is approximately 1.1 m/s in an upward direction.
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Figure 38.
Airflow through Wideband Combiner heatsink fins
6.9.1.2 Main blocks

The Wideband Combiner consists of the following:

· one 2-way combiner

· two isolators

· one 50-Ohm termination

· one necessary heatsink for thermal dissipation
The Wideband Combiner unit can be used with the GSM 900, GSM 1800, and GSM 1900 Dual Duplex unit in a single frequency band configuration of two TRX per sector. This configuration is called 4-Way Wideband Combining.

Three Wideband Combiner units also can be connected to support applications of four or more TRX units per sector.

The below figure shows a block diagram of the Wideband Combiner unit.
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Figure 39.
Wideband Combiner block diagram
6.9.2 Interface description

Connector Name
Type
Purpose

TX1
SMA (female)
Receives signals from the Transceiver unit

TX2
SMA (female)
Receives signals from the Transceiver unit

TX OUT
SMA (female)
Combines TX output

Table 20.
Connectors on Wideband Combiner unit
The SMA connector bodies are brass or stainless steel. Brass bodied and stainless-steel bodied connectors are plated with 0.8 mm minimum gold over 4 mm minimum nickel. The center contact is plated with 1.25 mm minimum gold over 4 mm minimum nickel.

6.10 FC E1/T1 Transmission Unit
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Figure 40.
FC E1/T1 Transmission Unit
6.10.1 General description

FC E1/T1 transmission unit operates as the termination point in a star or chain topology network.

6.10.1.1 Features

The main features of the FC E1/T1 transmission unit are

· one Abis line interface to the 2 Mbit/s (E1) or 1.5 Mbit/s (T1) transmission line

· operates as the termination point in a chain or star configuration

· the balanced interface can be configured to E1 or T1 mode

· interface statistics gathered in compliance with ITU-T G.826 and ANSI T1.403 Recommendations

· handling of timeslot 0 at 2 Mbit/s interfaces. The 2 Mbit/s E1 frame/multiframe structure complies with ITU-T G.704/706 Recommendations

· transmitting and receiving functions at the 2 Mbit/s interfaces (HDB3 line coding, clock recovery, AIS detection etc.) and at the 1.5 Mbit/s interfaces (B8ZS line coding, clock recovery, AIS detection etc.)

· easy management of settings and transmission configurations both remotely and locally, using the Nokia Q1 management protocol. The management is carried out using a Nokia NMS-compatible node manager software.

· multiple Q1 management connections can be active simultaneously

· support for Nokia Autoconfiguration which eases and speeds up the setup and commissioning of the BTS and the whole base station system (BSS ) network

6.10.1.2 Main blocks

FC E1/T1 units are encased plug-in units constructed on a printed circuit board. The unit connects to other units in the base station cabinet via its backplane connectors, so it does not require any additional cabling except the line interface cables.
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Figure 41.
FC E1/T1 functional diagram
The state of the incoming line signal is monitored in the transmission unit. If the line signal switches into an error state, the unit indicates the fault.

6.10.2 Interface description

On its front panel, the FC E1/T1 has two unbalanced connectors (separate Tx and Rx connectors) for the 75 ohm E1 interface.

The Tx and Rx connectors are connected to each other with a grounding bridge. By removing the grounding bridge, the direct grounding of the Rx connector’s outer conductor can be changed from direct grounding to capacitive grounding. There is also one balanced connector, which can be configured to be a 120 ohm E1 interface or 100 ohm T1 interface. The balanced connector offers both the Tx and Rx direction.

6.10.2.1 Connectors

E1

(G.703, G.704)
BT43 7W, female, or TQ 12

T1

(T1.403, T1.102)
TQ 10

Table 21.
FC E1/T1 connectors
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Figure 42.
TQ connector
6.10.2.2 Front panel LED

There is a tri-color status LED on the front panel of the unit. The following table shows the meaning of the different colors.

Indicator
Static
Flashing

GREEN
Operation
Upon Master’s command* ; no alarms active.

YELLOW
Major or minor alarm active.
Upon Master’s command; major or minor alarm(s) active.

RED
Critical alarm active.
Upon Master’s command; critical alarms active.

*: When Master unit sends Functional Entity Indication Command (3 kHz)

Table 22.
FC E1/T1 status LED
6.11 FXC E1 and FXC E1/T1 Transmission Unit
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Figure 43 .
FXC E1 Transmission unit
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Figure 44.
FXC E1/T1 Transmission unit

6.11.1 General description

In mobile networks, many different ways are needed for routing the traffic. The traffic routes via the network elements are defined by using the cross-connection functions available in the network elements, and the traffic routing is basically the management of the cross-connections in the network elements. FXC E1 and FXC E1/T1 transmission units provide the transmission functionality, including cross-connections, for various Nokia transmission solutions. The units can be applied as a single-unit transmission equipment or a multi-unit cross-connect node.

6.11.1.1 Features

The main features of the FXC E1 and FXC E1/T1 transmission units are

· four 2 Mbit/s (E1) A-bis intefaces to the multidrop 2 Mbit/s transmission line

· four 1.5 Mbit/s (T1) A-bis interfaces to the multidrop 1.5 Mbit/s transmission line (only in FXC E1/T1)

· in FXC E1/T1, each interface can be independently configured to E1 or T1 mode

· cross-connections with the following granularities: 8k, 16k, 32k, 64k, n x 64k and 2M

· support for several cross-connection types

· grooming, branching and loop protection support

· ability to operate as a loop network master or slave

· interface statistics gathered in compliance with ITU-T G.826 and ANSI T1.403 Recommendations

· handling of timeslot 0 at 2 Mbit/s interfaces. The 2 Mbit/s E1 frame/multiframe structure complies with ITU-T G.704/706 Recommendations
· transmitting and receiving functions at the 2 Mbit/s interfaces (HDB3 line coding, clock recovery, AIS detection etc.) and at the 1.5 Mbit/s interfaces (B8ZS line coding, clock recovery, AIS detection etc.)

· the Rx-connector of line interface 4 can be used as a synchronization interface for externally provided 2048 kHz or 1544 kHz clock signals

· easy management of settings and transmission configurations both remotely and locally, using the Nokia Q1 management protocol. The management is carried out using a Nokia NMS-compatible node manager software.

· multiple Q1 management connections can be active simultaneously

· advanced testing features: the transmission unit’s internal tests can be started through the node manager.

· applies the Nokia Q1 End-to-End traffic routing model which allows easy transmission network planning. Nokia Autoconfiguration is also supported for this purpose.

· support for Nokia Autoconfiguration which eases and speeds up the set up and commissioning of the BTS and the whole base station system (BSS ) network

6.11.1.2 Main blocks

FXC E1 and FXC E1/T1units are encased plug-in units constructed on a printed circuit board. The unit connects to other units in its environment via its backplane connectors, so it does not require any additional cabling except the line interface cables.

In the functional block diagram the unit is divided into the platform and the application part. The former takes care of the cross-connections and the interfacing to other transmission units. The latter part interfaces to other network elements.
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Figure 45.
Functional block diagram
6.11.2 Interface description

FXC E1 has four pairs of unbalanced 7connectors (type BT-43). Each pair forms a transmission interface (IF). The upper connector is always the Tx connector of any given transmission interface. The lower connector is always the Rx connector of any given transmission interface.

The 7Tx and Rx connectors are connected to each other with a grounding bridge. If the grounding bridge is removed, the grounding of the Rx connector’s outer conductor changes from direct grounding to capacitive grounding. FXC E1/T1 has four balanced TQ connectors (Tx and Rx in the same connector).

Each line interface can be independently configured to be a 12W E1 interface or 10T1 interface which also makes it possible to use it as an E1/T1 converter.

6.11.2.1 Connectors

E1 interface in FXC E1 and FXC E1/T1 units(G.703, G.704)
BT43 7W, female, in FXC E1 TQ 12in FXC E1/T1

T1 interface in FXC E1/T1 unit(T1.403, T1.102)
TQ 10in FXC E1/T1

Table 23.
FXC E1 and FXC E1/T1 connectors
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Figure 46.
TQ connector
Synchronization interface

There is no specific synchronization interface in any FXC unit.

Any free interface input can be used as a synchronization interface by connecting the synchronization signal in proper format (E1orT1) to it and configuring FXC correspondingly.

The Rx-connector of line interface 4 can be used as a synchronization interface for externally provided 2048 kHz or 1544 kHz (in FXC E1/T1 only) clock signals.

The usage of this connector is selected by software.

6.11.2.2 Front panel LED

There is a tri-color status LED on the front panel of the units. The following

table shows the meaning of the different colors.

Indicator
Static
Flashing

GREEN
Operation
Upon Master’s command* ; no alarms active.

YELLOW
Major or minor alarm active.
Upon Master’s command; major or minor alarm(s) active.

RED
Critical alarm active.
Upon Master’s command; critical alarms active.

*: When Master unit sends Functional Entity Indication Command (3 kHz)

Table 24.
 FXC E1 and FXC E1/T1 status LED
6.12 FXC RRI Unit
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Figure 47.
FXC RRI unit
6.12.1.1 General description

In mobile networks, many different ways are needed for routing the traffic. The traffic routes via the network elements are defined by using the cross-connection functions available in the network elements, and the traffic routing is basically the management of the cross-connections in the network elements.

FXC RRI transmission unit features the cross-connection function, allowing the traffic to be groomed so those transmission paths are fully utilized, thus reducing transmission costs.

6.12.1.2 Features

The main features of FXC RRI transmission unit are:

· two Flexbus interfaces, which give support for two radio outdoor units or any other network elements with Flexbus interfaces

· a separate short circuit protection in both Flexbus interfaces. This ensures that a short circuit in either of the interfaces does not affect the other Flexbus interface.

· capacity bypassing possibility at 2M level from one Flexbus interface to another

· up to 16 x 2 Mbit/s add/drop capacity (platform interfaces)

· cross-connections with the following granularities: 8k, 16k, 32k, 64k, n x 64k, and 2M.

· support for several cross-connection types

· grooming, branching and loop protection support

· ability to operate as a loop network master or slave

· interface statistics collected in compliance with ITU-T G.826

· easy management of settings and transmission configurations both remotely and locally, using the Nokia Q1 management protocol. The management is carried out using a Nokia NMS compatible node manager software.

· advanced testing features: the transmission unit’s internal tests and loopbacks can be started using the node manager.

6.12.1.3 Main blocks

FXC RRI units are encased plug-in units constructed on a printed circuit board.

The unit connects to other units in the base station or transmission node cabinet via its backplane connectors. It can be connected to a radio outdoor unit or another Flexbus compatible network element through the Flexbus interfaces.

In the block diagram FXC RRI is divided into the platform and the application part. The former takes care of the cross-connections and the interfacing to other transmission units. The latter part interfaces to other network elements.
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Figure 48.
FXC RRI block diagram
Cable interfaces

The cable interfaces handle the communication between the FXC RRI and the radio or another indoor unit.

· cable power feed

· separate short circuit protection for both cable interfaces

· overvoltage protection

· voltage and temperature measurements

· radio signal frame multiplexing/demultiplexing

· Q1 distribution

· error counters
Cross-connect

· cross-connection of data signals at 2 Mbit/s granularity

· data rate adaptation between 2M line interfaces and Flexbus interfaces

· capacity bypassing from one Flexbus interface to another

· AIS detection

· elastic buffers for signal justification/dejustification

· clock regenerationC

2M framer / deframer

· 16 x 2M framer/deframer

· 2M line termination

6.12.2 Interface description

FXC RRI has two Flexbus interfaces on the front panel and a cross-connection bus interface on the backplane.

Through the Flexbus interfaces, FXC RRI can be connected to:

· Nokia MetroHopper radio with 4 x 2 Mbit/s capacity

· Nokia FlexiHopper radio with 2, 4, 8 or 16 x 2 Mbit/s capacity

· another radio indoor unit with a Flexbus interface

In case Flexbus interface is connected to an outdoor unit, also power can be fed through it to the outdoor unit.

FXC RRI has 16 platform interfaces. If the total Flexbus interface traffic in one FXC RRI is more than 16 x 2 Mbit/s, the extra traffic can be bypassed from one Flexbus interface to another in a separate 2 Mbit/s cross-connection field.

FXC RRI does not have a separate management interface, as it is managed via the local management port (LMP) of the base station or the transmission node, or via Nokia Q1 bus.

6.12.2.1 Connectors

Flexbus interfaces 1 and 2 (FB 1, FB2)
TNC connectors, 50 

Local Management Port, LMP
BQ connector in the BTS or the transmission node

Table 25.
FXC RRI connectors
6.12.2.2 Frontpanel LEDs

FXC RRI has a 3-colour LED on the front panel indicating the operational status of the unit. Both Flexbus interfaces have a green LED indicator for power feed.

Indicator
Static
Flashing

GREEN
Operation
Upon Master’s command* ; no alarms active.

YELLOW
Major or minor alarm active.
Upon Master’s command; major or minor alarm(s) active.

RED
Critical alarm active.
Upon Master’s command; critical alarms active.

*: When Master unit sends Functional Entity Indication Command (3 kHz)

Table 26.
FXC RRI status LED
Indicator
Situation

No light
No power feed or Tx signal.

Flashing GREEN
DC power feed to the outdoor Tx signal not active.unit active,

Static GREEN
DC power feed to the outdoor unit and Tx signal active.

Table 27.
FXC RRI Flexbus LED

6.13 Temperature Control System

6.13.1 Unit fans

This section describes the operation, interfaces, and technical data of the unit cooling fans.

6.13.1.1 Operation

The unit fans are included in the Core Mechanics. These fans provide the required cooling to various units inside the BTS cabinet and Site Support System (SISU).

Each fan provides a temperature-dependent, variable airflow. Fan functions for the BTS are controlled by TCS software resident in the BOI unit. Fan functions for the SISU cabinet are controlled by the Cabinet Control Unit (CCUA).

Fan speed is monitored for accuracy. Should fan speed degrade significantly, alarms will notify the operator of the problem before complete failure occurs. Such notification gives the operator time to schedule appropriate maintenance.

Fans are equipped also with reverse polarity, locked rotor protection, and automatic restart capability.

The normal operating temperature range is -3°C to +7°C (-27.°F to +15°F).

[image: image52.wmf]
Figure 49.
Locations of unit cooling fans
6.13.1.2 Interface description

The unit cooling fans have the following interfaces:

Fan control interface

· Fan status interface

· 48 VDC power interface
6.13.2 Heater

This section describes the function, main functional blocks, and interfaces of the

optional heater unit (HETA).

The HETA unit is available only for the outdoor cabinet. The main function of the unit is to provide cold-start protection and to maintain suitable BTS operating temperature in conditions below -1°C. Figure 2 shows an isometric view of the HETA unit.

The HETA unit is optionally installed into the Nokia UltraSite EDGE BTS or Site Support System outdoor cabinet. The unit maintains the temperature in the cabinet above the specified limits.

The BOI unit during normal operation controls the temperature. The BOI unit has a temperature sensor in itself and it also monitors temperature in other units.

The Cold Start logic in the HETA unit uses a sensor located in the upper part of the cabinet. The sensor indicates temperature at the cabinet level (see section below). The unit's heater is powerful enough to raise the temperature inside the cabinet to the normal operating level within four hours when the ambient temperature is -3°C (-27.°F).

The HETA reports its status and potential alarms to the BOI unit.

6.13.2.1 Operation

The HETA is controlled either by itself or the BOI unit depending on the situation. The minimum temperature of operation is -3°C / -27.°F.

Normal operation

During normal operation, the temperature inside the cabinet should be from -1°C to +5°C (+1°F to 12°F). The heating commands are set so that under normal conditions the temperature stays well within these limits. When the temperature in the cabinet falls below a set limit, the BOI unit's Temperature Control System (TCS) commands the heater on, and when the temperature is safely within the normal operating range, the heater is switched off again.

Cold start situation

A cold start situation occurs when the BTS or Site Support System is powered up at temperatures below -1°C / +1°F. The temperature inside the cabinet is measured using an external sensor connected to the heater's Cold Start logic.

In the case the temperature is below -1°C / +1°F, the HETA will operate under the Cold Start logic's control, and the power output of the Power Supply units (PWSx)is disabled. The HETA will use its own internal relay to activate the heater. Output power from the PWSx is enabled when the temperature is safely within the normal operating range again.

When the temperature is within acceptable limits (over -°C / +2°F), the control of the heating is passed to the TCS in the BOI unit which will be responsible for the overall temperature control of the base station.

6.13.3 Cabinet fan

This section describes the operation and technical data of the cabinet fan. The cabinet fan is included in the Outdoor Kit. The cabinet fan provides the required cabinet-level cooling to the BTS. This fan assists unit fans in bringing outside air into the BTS, while exhausting warm air from the cabinet. The cabinet fan provides a temperature-dependent, variable airflow. The cabinet fan’s functions are controlled by the TCS software in the BOI unit.

6.13.3.1 Operation

The normal operating temperature range is -3°C to +7°C (-27.°F to +15°F).

7 Technical specifications

7.1 Common technical specification

Property
12 TRX Indoor
6 TRX Midi
12 TRX outdoor
Notes

Height
1700 mm

66.9 in.
1170 mm

46.1 in.
1840 mm

72.4 in.


Width
600 mm

23.6 in.
600 mm

23.6 in.
770 mm

30.3 in.


Depth
570 mm

22.4 in.
570 mm

22.4 in.
750 mm

29.5 in.


Maximum weight (estimated)
266 Kg

586.43 lbs
150 Kg

330.7 lbs
334 Kg

736.34 lbs


Weight index
22.2 Kg/TRX

49.9 lbs/TRX
25 Kg/TRX

55.1 lbs/TRX
27.8 Kg/trx

61.2 lbs/TRX
Weight is configuration dependent

Low air temperature limit
-5°C / 23°F
 -10°C / 14°F   w/o heater

-33°C / -27.4°F   with heater
The heater is optional

High air temperature limit
50°C / 122°F


TRX MTBF
200,000 hours


Nominal voltage
230VAC

-48 VDC
50/60 Hz

Permitted Operating Voltage Fluctuation
184 to 276 VAC

-36 to –60 VDC
45 to 66 Hz

(external supply range)

12 TRX Cabinet Maximum Power Demand
4.5 KW VAC

3.98 KW VDC
4.68 KW VAC

4.16 KW VDC


Antenna Isolation
30 dB


7.2 Telecom features

Nokia UltraSite EDGE BTS supports the following telecom features:

· Discontinuous Reception (DRX)

· Discontinuous Transmission (DTX)

· Handover and power control algorithms

· Stand Alone Dedicated Control Handover (SDCCH)

· Interference band selection based on MS power

· Phase 2 Mobile Station (MS) Power Levels

· Mobile Station (MS) Speed Detection

· Better Random Access Channel (RACH) Detection

· Dynamic Stand Alone Dedicated Control Channel (SDCCH)

· Mode modify procedure

· Logical channel configurations (based on GSM/DCS recommendation 05.02.)

· Flow control

· VSWR antenna monitoring

· Full Rate Speech coding

· Half Rate Speech coding

· Enhanced Full Rate Speech coding

· Basic GSM data 2.4 / 4.8 / 9.6 kbit/s

· GSM data services 14.4 kbit/s

· High Speed Circuit Switched Data (HSCSD)

· General Packet Radio System (GPRS) Coding Schemes 1 and 2 (CS1 and CS2)

· Ciphering (support for A5/0, A5/1, A5/2)

· FACCH emergency call setup

· Bad frame handling
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