Base Station System

—— Chapter 7 ——

This chapter is desgned to provide the student with an overview of
the base station system. It addresses base station system
components, their functions, features, and required specifications.

OBJECTIVES:
Upon completion of this chapter the student will be able to:
Explain that the BSC controls the radio resources for the RBS
Outline the main working functions of aBSC, TRC and RBS

Outline that an RBS contains a tranamitter and arecever and is
the interface towardsthe M S

Describe briefly the 3 different positioning methods available with
Flexible Postioning Support
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The Base Station System (BSS) is respongible for dl the radio-

related functionsin the system, such as

Radio communication with the mobile units
Handover of callsin progress between cells

Management of dl radio network resources and cdll configuration
data.

Ericssons BSS consists of three components:

Base Station Controller (BSC): the BSC isthe central node
within aBSS and co-ordinates the actions of TRCs and RBSs.

Transcoder Controller (TRC): the TRC provides the BSS with
rate adaptation capabilities. Thisis necessary because the rate
used over the air interface and that used by MSCNVLRs are
different - 33.8 kbits/s and 64 kbits/s respectively. A device,
which performs rate adaptation is called a transcoder.

Radio Base Station (RBS): an RBS acts as the interface
between M Ss and the network, by providing radio coverage
functions from their antennae.

BSC/
TRC

MSC TRC BSC

SSIBSS

Figure 7-1 BSS in Ericssons GSM systems
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BASE STATION CONTROLLER AND TRANSCODER CONTROLLER

The Ericsson BSC product family consists of acombined BSC/TRC
and aremote BSC (without transcoders). The transcoders are
pooled, meaning they can be dlocated on demand — Full rate, Half
rate, Enhanced Full Rate, AMR (Adaptive Multi Rate) Full Rate or
AMR Hdf Rate.

There two main options available for implementing the TRC and
BSCin Ericssons BSS:

BSC/TRC: acombined BSC and TRC on the same AXE. This
is suitable for medium and high capacity applications, e.g. urban
and suburban area networks. The node can handle up to 1,020
transceivers (TRXs). 15 remote BSCs can be supported from
one BSC/TRC.

Stand-alone BSC and stand-alone TRC: the stand-alone BSC
(without transcoders) is optimized for low and medium capacity
gpplications and is a complement to the BSC/TRC, especidly in
rural and suburban areas. It caters for up to 500 TRXs. The
stand-adone TRC islocated a the MSC/VLR to increase
transmission efficiency. A stand-aone TRC can support 16

remote BSCs.
Ri RBS
RBS RBS 16 Kb/s BSC
full-rate
RBS
RBS
MSC/ BSC/
VLR TRC 16 Kbis
full-rate RBS RBS
<« 64 kbits/s
per call /
16 Kb/s RBS RBS
MSC/ full-rate
I—1 TRC
VLR v 33.8 Kb/s per full-rate call
BSC Vo
64 Kbits/s RBS 7 %
per call RBS 16 Kb/s
full-rate

Figure 7-2 TRC utilization and transmission rates in BSS
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RADIO BASE STATIONS

Ericsson’ s Radio Base Station (RBS) 2000 series of base stations
implements the GSM-defined BTS. This includes the following
RBSs.

RBS 2101

RBS 2102

RBS 2103

RBS 2202

RBS 2205

RBS 2301

RBS 2302

RBS 2302 MAXITE

RBS 2401

Ericsson’s RBS 3000 seriesimplementsthe BTS for UMTS
otherwise known as WCDMA systems.

OTHER ACCESS NETWORK EQUIPMENT AND ENHANCERS

%~ Did you know?

In Sweden, all three of
the maobile network
operatorsare
working with the
national rail company|
to ensure coverage for
travellers. This
involves placing an
antenna on top of the
train and a leaky
cable running within
the length of thetrain.

Many mohile networks include additiona equipment and solutions to
provide improved coverage and capacity. Examples include:

Repeater s: these are placed in locations throughout the access
network to repest the digital sgna from the MSand BTS. This
helps to reduce the BER (Bit Error Rate) and thus provide better
quality callsto subscribers. A typica location for a repeater may
be on top of abuilding

L eaky cable: thisis smply a cable carrying the dectromagnetic
energy, which has“holes’ in it to lesk out thisradio Sgnd at
regular intervas. This may be suitable in areas which are difficult
to cover using traditional base station equipment. For example, a
leaky cable could be used to provide coverage within an
underground train system

Cédl Capacity Enhancers: the capacity of acell (sector) is
determined by the number of traffic channds avallable, which
means the number of transcaivers that can be configured in a cell
Isvery important. The frequency reuse determines how many

EN/LZT 123 3321 R4A

—141 -



GSM System Survey

ERICSSON 2

transcalversit isfeasbleto havein acdl. Thusthetighter the
frequency reuse, the more transceivers you can dlocatein acell.

Networ k Capacity Enhancers: To be able to use the capacity
avalablein dl cdlsto its maximum extent, without sacrificing
network availability (Grade of Service), isthe essentia issue when
talking about network capacity. Ericsson’s Multi- Layered
Hierarchid Cdl Structure (HCS) isagood example of such a
traffic management function.

Channe Capacity Enhancers. Channd capacity enhancers
help when defining the capacity of a GSM timedot. Normaly the
full timedot is used for one subscriber (Full Rete), but by dlowing
two subscribers to share one timedot (Haf Rate), the capacity
can be increased.

TRANSCODER CONTROLLER (TRC)

TRC FUNCTIONS

Transcoding

Rate Adaptation

The primary functions of a TRC are to perform transcoding and to
perform rate adaptation.

As previoudy explained, the function of converting from the PCM
coder information (following A/D conversion) to the GSM speech
coder information is caled transcoding. This function is present in
both the MS and the BSS.

Rate adaptation involves the converson of information arriving from
the MSC/VLR at arate of 64 kbits/sto arate of 16 kbits/s, or
transmisson to aBSC (for afull rate cdl). These 16 kbits/s contains
13 khitg/s of traffic and 3 kbits/s of inband Sgnding information.

Thisis an important function. Without rate adaptation the links to the
BSC would require four times the data rate capabilities. Such
transmission cgpabilities form an expensive part of the network. By
reducing the rate to 16 kbitg's, it is possible to use one quarter of the
trangmisson links and equipmern.

—142 -
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In Ericssons GSM systems, the TRC contains units, which perform
transcoding and rate adaptation. These hardware units are caled
Transcoder and Rate Adaptation Units (TRAUS).

All TRAUS are pooled, meaning that any BSC connected to the
TRC can request the use of one of the TRAUs for a particular cal.

The TRC adso supports discontinuous transmission. If pausesin
gpeech are detected, comfort noise is generated by the TRAU in the
direction of the MSC/VLR.

In GSM mobile systems, the transcoder (TRA) islocated in the
GSM/BSS. AMR isanew speech codec type, transcoder device
defined for GSM. It condsts of a number of different codecs which
together with the associated channd coding has been optimized for
different radio environments.

By using between different codecs as the radio environment changes
aggnificant improvement in speech qudity is possble. The same
AMR codec has aso been specified for usein WCDMA systems.
Thiswill guarantee smilar speech quaity in both GSM and
WCDMA systems.

EN/LZT 123 3321 R4A
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%~ Did you know?

In previous versions of
Ericssons GSM
systems the TRC did
not exist. Its functions
wereincluded as part
of the BSC. This has
been changed to
reduce the data rate
between the MSC and
BSC sites, thus
reducing transmission
network costs.

ERICSSON 2

The TRC isimplemented on the AXE platform conssting of standard
APZ and APT subsystems and the following APT subsystems:

Subsystem Functions
ROS: Radio Operation and Transmisson network management
mai ntenance Subsystem
RTS: Radio Transmisson and TRAU Handling
trangport Subsystem
Table 7-1 BSC Subsystems
RALT RTLTT
ETC ETC
MSCNLR I I BSC
ETC ETC
| Gro_up |
: Switch _ :
| |
1 - |
| | . |
e L] o
I |
| N h_ b n
RP RPD |_IRP| |_|RP| |_|RP| |_IRP|
L L o
_________ T OgT— T T T T
SP | cP |

Figure 7-3 TRC hardware configuration

The hardware that is specificto the TRC is.

Transcoder and Rate Adapter Unit (TRAU)
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BASE STATION CONTROLLER (BSC)

BSC FUNCTIONS

7" Didyou know? The BSC controls amajor part of the radio network. Its most

ST el important task isto ensure the highest possible utilizetion of the radio

specification of GSM, resources. The BSC may be implemented on the AXE 10 platform
theradio-related or the new AXE 810 platform.

functionswere

intended to be The parts of the AXE 810 that will be used in the BSC are the new

ncludedIn theMSC. | ApT devices, APTL5, and new 10 system called APGAO,

However, the . .
of the GSM radio as centra processors, they make up the new BSC/TRCs and remote
system led to the BSCs.

requirement for more
dedicated radio

T enes The main functiona aress of the BSC are:

Radio Network Management

RBS Management

Multi Band Support

TRC Handling

Transmisson Network Management

Internal BSC Operation and Maintenance
Pogtioning Services

Handling of MS connections

GSM-UMTS Cdll Resdlection and Handover

Radio Network Management

Radio network management includes the following tasks.

Adminigtration of radio network data induding:

_ Traffic Management (eg. TCHsin GSM, PDCHsin GPRS as
there will be a hardware component PCU, Packet Control
Unit and software upgrade in the BSC to support packet
switched treffic)

- Cédl Destription Data (e.g. cdl identity, BCCH channel
number, maximum and minimum output powersin the cdl,
RBStype, €tc.)
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- Sysgeminformation data (e.g. information about whether or not
the cell is barred from access, maximum output power alowed
inthe cdl, BCCH channd identitiesin neighboring cells)

- Locating data (e.g. cdl rank used in HCS and high traffic load
Stuations)

- Cdl load sharing data, i.e. parameters for forcing early
handovers from congested cells, GSM/WCDMA handovers.

Traffic and event measur ements: (e.g. number of call
attempts, congestion, treffic levels for a cell, traffic levelsfor an
MS, number of handovers, number of dropped connections,
etc.).

I dle channel measurement: the RBS collects satistics from the
MSs about sgnd strength and quaity. These Satistics are then
used during the channd alocation process, so that a channd with
low interference is dlocated for acal.

RBS Management

Ericsson’s RBS implementation is transceiver-orientated, ensuring
good redundancy fesatures. This meansthat aslittle as possble of the
equipment is common to severd transceivers.

This philosophy inevitably leads to a master dave relationship
between the BSC and the transceiversin the RBS. A logica model
of the RBS is built up within the BSC and RBS equipment can be
logically defined, connected and disconnected.

The main tasks of RBS management are;

RBS configuration: thisinvolvesthe dlocation of frequenciesto
channel combinations and power levels for each cell according to
available equipment. If equipment becomes faulty causing the loss
of important channels, reconfiguration of the remaining equipment

is activated, sacrificing lessimportant channds.

RBS softwar e handling: thisinvolves the control of program
loads.

RBS equipment maintenance: RBS faults and disturbances are
recorded and logged continuoudly.
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Multi Band Support

TRC Handling

The Multi Band BSC fegture alows the operator to define a mixed
BSC that is capable of handling BTS equipment from more than one

frequency.

Previoudy the BSC was cgpable of handling BT Ss on the 900, 1800
and 1900 frequency bands. Now support of TRUs (Transceiver
Unit) on the GSM 800 frequency band is also added.

Although TRAUs are located in a TRC, the BSC, as controller of the
radio resources of a GSM network, actualy co-ordinates the
sourcing of aTRAU for acdl.

During call set-up, the BSC ingructs the TRC to alocate a TRA
deviceto the cdl. If oneisavailable, the TRC confirms the alocation
of aTRA device. The TRA deviceis consdered to be under the
control of the BSC for the duration of the cal.

Transmission Network Management

The tranamisson network for a BSC includes the links to and from
MSC/N/LRs and RBSs. Thisinvolves the following tasks:

Transmission interface handling: this provides functions for
adminigtration, supervision, test and fault locdization of the links
to RBSs. The BSC configures, alocates and supervises the 64
kbits/s circuits of the PCM linksto the RBS. It adso directly
controls aremote switch in the RBS that enables efficient
utilization of the 64 kbitg's circuits.

High Speed Signalling link: This feature provides enhanced C7
signaling capacity for the A interface (BSC-MSC) and A-ter
interface (BSC-TRC).

Internal BSC Operation and Maintenance

Operation and maintenance tasks can be performed localy in the
BSC or remotely from the OSS. Internal BSC operation and
maintenance involves the following features:

TRH maintenance: adminigration, supervison and test of the
TRansceiver Handler (TRH) is carried out in the BSC. The TRH
conssts of both hardware and software. A TRH islocated on a

EN/LZT 123 3321 R4A
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Regional Processor for the Group switch (RPG). One RPG thus
saves severd transcaivers. There can be severad RPGsin the
BSC.

Processor load control in the BSC: this function ensures that
during processor overload Stuations, alarge number of cals can
gtill be handled by the BSC. If too many calls are accepted, real
time requirements such as call sat-up times can not be fulfilled.
To prevent this, some calls need to be rgjected in Stuations of
high load. Cdls dready accepted by the system are given full
service and are not affected by the overload situation.

Handling of MS Connections

Call Set Up
Cal st up involves the following processes:

Paging: the BSC sends paging messages to the RBSs defined
within the desired LA. The load Stuation in the BSC is checked
before the paging command is sent to the RBS.

Signaling set-up: during cal set-up, the MS connection is
transferred to an SDCCH dlocated by the BSC. If the MS
initiated the connection, the BSC checks its processor load
before the request is further processed.

Assignment of traffic channel: after SDCCH assignment, the
call set-up procedure continues with the assgnment of aTCH by
the BSC. Asthistakes place, the radio channd supervison
functionsin the BSC are informed that the M S has been ordered
to change channds. If dl TCHsin the cell are occupied an
attempt can be made to utilizea TCH in aneighboring cdl.

During a Call
The main BSC functions during acal are;

Dynamic power control in MSand RBS: the BSC cdculates
adequate MS and BT'S output power based on the received
measurements of the uplink and downlink. Thisis sent to the BTS
and the MS every 480 msto maintain good connection quality.

L ocating: This function continuoudy eva uates the radio
connection to the MS, and, if necessary, suggests a handover to
another cdll. Thissuggestion includes alist of handover candidate
cdls. The decison is based on measurement results from the MS
and BTS. Thelocating process is being executed in the BSC.
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Handover: if the locating function proposes that a handover take
place, the BSC then decides which cell to handover to and begins
the handover process.

If the cell belongs to another BSC, the MSC/VLR must be
involved in the handover. However, in a handover, the
MSC/VLR is controlled by the BSC. No decison making is
performed in the MSC because it has no red time information
about the connection.

Freguency Hopping: two types of hopping are supported by the

BSC:

- Bassband hopping: thisinvolves hopping between frequencies
on different transcaiversin acell

- Synthesizer hopping: thisinvolves hopping from frequency to
frequency on the same transceiver in acell

GSM-UMTS Cell Reselection and Handover

This feature alows end-users with multi Radio Access Technology
(RAT), namdy GSM and WCDMA (Wideband Code Divison
Multiple Access) capable mobile phones to roam between networks.
The mobile user can change between the WCDMA RAN (Radio
Access Network) and the GSM radio access network without loss
of service (provided the service is supported in both networks). It
gives support for mohility in idle mode, for handover of circuit
switched connections (GSM to WCDMA RAN and vice versa), and
for cell resdection/updates for packet based service.

Cdl resdlection isthe work of the MS to move smoothly between
cdls, and attach to the best cell. The reselection is done according
to standardized procedures and based on broadcast parameters.
The BSS broadcasts necessary information about WCDMA
neighbors to make it possible for the MS to reselect a WCDMA
cdl. By setting thresholds, the MS can be directed to the
preferred system.

FLEXIBLE POSITIONING SUPPORT

EN/LZT 123 3321 R4A
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With Hexible Positioning Support it is possible to launch alarge
number of applications. Some examples are fleet management,
positioning of emergency calls and accessto localized services. The
BSC provides positioning information to the Service Mobile
Positioning Center (SVIPC). All mobiles can be positioned both
indoors and outdoors, wherever thereis GSM coverage. The
operator can eadily launch new positioning based services to their
entire subscriber base.

Three different methods of positioning are supported:

CGI+TA uses Cdl Globad Identity (CGI) and Timing Advance
(TA) to retrieve the pogition. This method gives alocation
estimate with an accuracy of 300-500m. CGI+TA ismobile
asssted which means that most of the calculating is donein the
network.

A-GPS (Asssted Global Pogtioning System)  uses the GPS
sarvice to retrieve pogtioning information. The method uses
sadlite to give alocation estimate with an accuracy 5-15m. It
requires that the MS have an integrated GPS receiver. A-GPS
is mobile based, which means that the calculation of the co-
ordinatesis doneinthe MS.

E-OTD (Enhanced Observed Time-Difference) is based on the
measured arriva of burststo nearby pairsof BTSs. The MS
messures the OTD. Synchronisation, normal and dummy bursts can
be measured on. Since BTS transmission frames are not
synchronised, the network must measure the RTD (Rdative Time
Difference) between burdts from different BTS's. Thisis done by
LMUs (Location Measurement Units). One LMU isrequired on
goproximately every third to fifth BTS. To obtain accurate
triangulation, OTD and RTD measurements are needed for at least

three digtinct BTS pairs (three BT Ss). Based on the measured OTD
values, the location of the MS can be calculated in the network or by

the MSitself. The time difference in sgnas from each base dation
dlowsfor accurate triangulation and positioning. Accuracy is about
60m in rura areas and 200m in built up urban aress.

—150 -
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BSC IMPLEMENTATION

The BSC isimplemented on a non-AM-based AXE platform
congsting of standard APZ and APT subsystems and the following

APT subsystems:
Subsystem Functions
RCS: Radio Control Subsystem Radio network management

Handling of MS connections

ROS: Radio Operation and Transmisson network

mai ntenance Subsystem management
Internal BSC operation and
maintenance

RTS. Radio Trangmission and TRC Handling

trangport Subsystem

TAS: Transcaiver Adminigtration RBS Management

Subsystem
LHS: Link Handling Subsystem

Transmisson network

management
Table 7-2 BSC Subsystems
ETC ETC
TRC | | RBS
ETC ETC
| Group |
| Switch |
| |
: L :
| |
e TR |
| |
RP RPD RP RPG ﬁ
Il Il
—Llr————ﬁ——|——L:———\——~r _________ T
_________ [
Il L]
|_| sP | U cp |

Figure 7-4 BSC hardware configuration

The hardware that is specific to the BSC is.
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Regional Processor for the Group switch (RPG)/TRansceiver

Handler (TRH)
BSC/TRC
It is possible to combine the functions of the TRC and BSC in one
AXE-based node.
The subsystemsin aBSC/TRC arethe same asthose used in a
stand-alone BSC.
ETC ETC
MSC/VLR | | RBS
ETC ETC
| Grqup |
: Switch _ :
[ _ L | [
| | i |
| s LSS | |dR| ! |
| T | T |
RP RPD RP RPG RP RP
s e
N T - - -0~
[e]  [er]

Figure 7-5 BSC/TRC hardware configuration
The hardware that is specific to the BSC/TRC is.

RPG/TRH
TRAU
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RADIO BASE STATION (RBS)

RBS INTRODUCTION

An RBSincudesdl radio and transmisson interface equipment
needed on Ste to provide radio transmission for one or severd cells.

The RBS 2000 family is Ericsson’s second generation of RBS
offering products with alow totdl lifetime cost®. Thisis achieved by
functions induding long Mean Time Between Failure (MTBF)
performance and short Mean Time To Repair (MTTR). In addition,
this product lineis quick and easy to ingal thus giving the possibility
to achieve arapid network roll out.

RBS 2000 provides products for both indoor and outdoor
ingalations and is available for GSM 900, GSM 1800 and GSM
1900.

n RBS 2102
I:,laxlte__ _.: =
' pr (I
aylll 1 RES 2101 r o
T i e
ﬁ E = 1 g

PBC

Figure 7-6 Examples of the RBS 2000 series

! Ericssons first generation of RBS for GSM was called the RBS 200 series

EN/LZT 123 3321 R4A
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RBS FUNCTIONS

RBS functiondity can be divided into the following aress:
Radio resources
Extended Cedl Range
Sgnd processing

Sgnding link management
Synchronization

Locd maintenance handling
Functiona supervision and testing

Increased capacity on Abis

Radio Resources

An RBSs main function is to provide connection with the M Ss over
the air interface. Thisincludes the following tasks:
Configuration and system start: gte configuration involves
loading of software from the BSC and setting parameters prior to
system dartup, induding:
- Trangmitter and receiver frequencies
- Maximum output power
- Base Station Identity Code (BSIC)
Radio transmission: to tranamit severd frequencies using the
same antenna, a combiner or sets of combiners are needed. An

RBS can have an extended cell range up to 121km. Transmisson
power is controlled from the BSC.

Radio reception: in addition to reception of traffic on the
physica channels, aprimary RBS function the detection of
channe requests from M Ss (e.g. when acdl is being made).
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Access Signal strength!
Quality!
Timing!

MS

I g
s %
RBS

Figure 7-7 The RBS listening for channel requests and
measuring the uplink on an established connection

Extended Cell Range

The purpose of extended cell range is to provide the possibility to
cary traffic at adistance from the Base Station that is larger than the
normal GSM limit of 35km. It is suitable for sparsely populated
areas with low transmission loss such as desarts, coastal aress,
maritime environmentsetc. The gainin cdl radiusis at the expense
of capacity due to the reduction of the available channels by 50%.
Extended cdl range provides aradius of up to 121km. The 121km
range is available for the existing RBS 2000 macro cabinets (RBS
2202, 2102, 2101) and with the dTRU that is used in the RBS
2206.

Signal Processing

An RBS s respongble for the processing of signas before
transmission and after reception. Thisincludes

Ciphering using the ciphering key

Channd coding and interleaving

Adaptive equalization

Redlization of diversty

Demodulation

Signaling Link Management

An RBS manages the signding link between the BSC and M S,
applying the appropriate protocols to the information being sent.

EN/LZT 123 3321 R4A
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Synchronization

Timing information is extracted from the PCM-links from the BSC
and is sent to atiming module within the RBS. This enablesthe RBS
to synchronize with the correct frequency reference and TDMA
frame number.

Local Maintenance Handling

An RBS enables operation and maintenance functions to be carried
out locdly a the RBS site, without BSC connection. In thisway,
fidd technicians can maintain RBS equipment and software on Site.

Functional Supervision and Testing

Supervison and testing of RBS functions is supported, using ether
built-in tests during normal operation or tests executed by command.

Increased Capacity on Abis

This feature increases transmission capacity between the Base
Station Controller (BSC) and the BTS. Thisincrease in capacity is
achieved by the introduction of the new high capacity BTS platform,
DXU21 in the RBS2000. The DXU supports four PCM inlets
hence doubling the transmission capacity over the A-bis interface.
Thisimproved throughput will be most Sgnificant in order to support
higher data rates for packet switching.

RBS 2000 IMPLEMENTATION

All types of RBSwithin the RBS 2000 series have the following
characterigtics:

Support for user flexibility by providing modular hardware and
software designs.

Transceiver oriented design, which stresses using as little common
equipment as possible ensuring dependable performance.

Dedgn and use are amed at keeping system life cycle costs low.

The RBS 2000 s=riesis based on standardized hardware units called
Replaceable Units (RU). The mgor RUs are;

Didribution switch Unit (DXU)

— 156 - EN/LZT 123 3321 R4A



-
ERICSSON =

Test
. e

Local
Terminal
Interface

-+—>

Transport

Network
Interface

-

External
Alarms

TRansceiver Unit (TRU)

Combining and Digribution Unit (CDU)
Power Supply Unit (PSU)

Energy Control Unit (ECU)

DXU
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Antenna
Systems

CDhU

Interface
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Figure 7-8 Replaceable units in RBS 2000
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Distribution switch Unit (DXU)

The DXU performs the following tasks:

Provides an interface to the BSC

PSU

| Mains Supply

External Battery

-
External AC/DC Supply
—_—

Manages the link resources and connects the traffic time dots

from the BSC link to the TRUs

Controls signding to the BSC and performs concentration

Extracts synchronization information from the link and generates a

timing reference for the RBS

In addition, the DXU has a database which stores informeation about
ingaled hardware.

TRansceiver Unit (TRU)

One TRU includes dl functiondity needed for handling one radio
carier (i.e. the8time dotsin one TDMA frame). It is respongble for
radio tranamitting, radio receiving, power amplification and sgnd
processing.
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The TRU contains a radio frequency test loop between the
trangmitter and the receiver. Thisfadlitates TRU testing by generating
sgnds and looping them back. TRUs are connected by abusto
enable frequency hopping. Some RBS products can contain up to 12
TRUs.

Combining and Distribution Unit (CDU)

The CDU is the interface between the TRUs and the 2-way antenna
system. The task of the CDU is to combine Sgnals to be transmitted
from various transceivers and to digtribute received signasto the
receivers. All Sgnds are filtered before transmisson and after
reception using bandpass filters.

A range of CDU types have been developed to support different
configurations within the RBS 2000 family. They conss of different
typesof CDUs, including:

Without combiners
With hybrid combiners

With filter combiners to support large configurations

CDUs with duplex filters make it possible to transmit and receive
using the same antennae

4 TX INTO TWO DIVERSE RECEIVE ANTENNAS

/ N

A-antenna B-antenna

N

Duplexor ’ Duplexor

AR ARS

L d L d

= &l

TX1 TX2 TX3 TX4

Figure 7-9 Example of a CDU type C
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Power Supply Unit (PSU)

The PSU rectifies the power supply voltage to the +24 VDC
necessary for RBS operation.

Energy Control Unit (ECU)

The ECU controls and supervises the power equipment and
regulates the environmental conditions insde the cabinet.

The RBS 2000 is pre-assembled at the factory including program
load and parameter settings making a quick startup possible.

Assembly can dso be carried out on Site. The RBS software is
downloaded from the BSC and stored in anon-volatile (flash
memory) program store. In aworking RBS, this flash memory keeps
cdl down time low because traffic does not need to be interrupted.
Power failure recovery can dso be done quickly.
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RBS 2000 IN A NETWORK

The Transmission Drop and Insert (TDI) function makesit possble
to connect RBSs together. Thisis an important cost saving feature of
Ericsson’sRBSs, as an RBS need not be connected to the BSC
directly via a dedicated link. Instead it may be more economic to
connect that RBS to another RBS in the region, thus saving on
expendgve tranamission costs. The following network topologies are
supported:

Star: thisisthe traditiond architecture, where each RBSis
connected directly toaBSC

Cascade: a cascade architecture includes RBSs connected to
each other without aloop, thus using transmission resources
effidently

Loop: this architecture includes RBSs connected to each other

with aloop, ensuring that even if one link falls, another pathis
avalable

| TRC]—{Bsc

Figure 7-10 Ericssons RBS 2000 Network Configurations

RBS 3000 IN A NETWORK

The RBS 3000 hardware is flexible and alows different traffic mixes
of voice, packet and circuit data with different bit rates, without
hardware modification.

Most of the RBS 3000s that will be deployed will co-site with
the dready implemented RBS 2000 products.
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RBS 2000 SERIES DESCRIPTIONS

7 Base Station System

RBS Type L ocation Max. | Cels | Coverage | Dimensons(h- | Temperature
TRU Type w-d) (mm) Range (°C)

RBS 2101 Outdoor 2 1 Macro 1285-705-450 -33...455
RBS 2102 Outdoor 6 1-3 Macro 1605-1300-760 -33...+45
*RBS 2106 Outdoor 12 1-3 Macro 1614-1300-940 -33...+45
RBS 2202 Indoor 6 1-3 Macro 1775-600-400 +5...+40

RBS 2205 Indoor 6 1-3 Macro 2030-600-400 +5...+40

*RBS 2206 | Indoor 12 1-3 Macro 1850-600-400 +5...+40
RBS 2301 Indoor/Outdoor 2 1 Micro 535-408-160 -33...+45
RBS 2302 Indoor/Outdoor 2 1 Micro 535-408-170 -33...+45
RBS 2308 Outdoor 4 1 Micro 565-428-222 -33...+45
Maxite Indoor/Outdoor 2 1 Macro 535-408-160 -33...+45

(GSM 900 only)
RBS 2401 Indoor 2 1 Pico 387-510-126 +5...+40

Table 7-3 RBS 2000 Series

*Note RBS 2106 and 2206 contain 6 dTRU
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7 Base Station System
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Figure 7-14 RBS
2202

RBS 2205:
- 2 sector TRUScabinet
- 4 array TRUS/cabinet

Figure 7-15 RBS 2205, GSM Capacity Booster

EN/LZT 123 3321 R4A

- 163 -



=
GSM System Survey ERICSS0ON =

i

L ,

Figure 7-16 RBS 2206 Indoor Macro
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Figure 7-17 RBS 2301. RBS 2302 is almost identical

Figure 7-18 RBS 2308. Micro RBS, successor of RBS 2302
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Figure 7-19 Examples of the RBS 3000 series.

EN/LZT 123 3321 R4A - 165 -



=
GSMsSystemSuvey FRICSON =

— 166 - EN/LZT 123 3321 R4A



