BSS Description

MOTOROLA’S GSM 900 & 1800 BSS SOLUTIONS

This document describes Motorolas complete BSS solution for both GSM 900 & 1800 and
Dua-band networks It includes descriptions of Motorolds BTS product  range,
(Macrocdlular) BSC, TRAU and OMC-R. The lagt section provides information on
Motorola's Dua Band (GSM1800/E-GSM900) cdlular network.
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1 OVERVIEW OF MOTOROLA'S BTSPRODUCT RANGE

Motorola offer its cusomers the following comprehensve range of BTS products, including
solutions for macro and micro BTS types:

= HorizonrMacro 40 watt (GSM900) BTS -48V & +27V DC Indoor macro BTS.

= HorizonrMacro 40 watt (GSM900) BTS 110/230V AC Indoor macro BTS.

= HorizonMacro 40 watt (GSM900) BTS — 220V acc., 380V a.c.Outdoor macro BTS.
= Horizommicro 1.2 watt (GSM900) BTS

= Horizoncompact 10 watt (GSM900) BTS 220V a.c.

Motorolas BTS products support both Bassband and Synthessed Frequercy Hopping and
are fully GPRS ready without any hardware changes.

11 THE HORIZONMACROBTS

The Horizonmacro BTS has been desgned for high cepacity and wide area coverage. It
provides a high levd of flexibility.

The Horizonmacro BTS is dramaticdly reduced in sze and volume, gpproximaidy half
the 9ze of Motorolds previous M-Cell6 macro BTS.

Able to gack the indoor cabinet on top of one another to give 12 cariers in the same
footprint asthe M-Cdl6.

Supports dud band 900/1800 in the same physicd cabinet.

The Horizonmacro BTS Indoor cabinet supports up to 6 cariers with omni or sectored
corfiguration.

The Horizonmacro BTS Outdoor cabinet supports up to 12 carriers with omni or sectored
configuration.

One Horizonmacro BTS cabinet supports up to 3 sectas.  Two Horizonmacro BTS
cabinets can support up to 6 sectors.

Cdll stes can easly be expanded or reconfigured as network requirements change.
Expanson up to 24 carriersis achieved by cascading 4 indoor or 2 outdoor cabinets.

Horizonmacro 12 Carrier Outdoor BTS including:
6 carrier expandable to 12 within sngle enclosure
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Power Input:150V -264V ac single or three phase
40 minutes integrd battery back up

®* 6‘U Interna customer communications equipment space/ 4 x customer outlets @ -
48Vdc (tota 4A)

Low Voltage Disconnect x 2 enables onward linked sStes to stay on ar in the event of
power failure

Integrd lighting lamps on each cabinet bay
Integral fold down computer mounting tray

AC power outlet (totd 10amp @230V nom.) European stylefitting x 2 IEC 320 x 2

Horizonmacro Indoor BTS Cabinet

B
Horizonmacro Indoor RTS

Two Vertically stacked Horizon
Indoor BTS cabinets

Horizonmacro 12 carrier Outdoor BTS
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2 HORIZONMACRO BT S PRODUCT DESCRIPTION

21INTRODUCTION

The qudity expectation of the moden day tdecommunications subscriber is high. The
wirdess subscriber expects to connect and complete dl cals experience high voice qudity
and have complete mobility, indoors or outdoors. The GSM 1800 operator must ensure that
his network is comparable or better than the incumbent GSM 900 cdlular operators and must
drive to achieve wire line qudity. The advancement in speech codes and the introduction of
techniques such as Enhanced Full Rate (EFR) and Tandem Free Operation (TFO) will ensure
that the subscribers continue to expect high qudlity service This document will provide a
brief outline of the key benefits to our cusomers in utilisng Motorolas BSS products and
Services.

2.2 PRODUCT OVERVIEW

Motorolds lates Horizonmacro BTS is designed to meet the network operator’s needs for a
smdl, flexible macrocdlular BTS platform.

Building on the dready successful M-Cdl BTS product range, the Horizonmacro BTS has
been specificaly desgned to meet the requirements of network operators a dl Sages of
network maturity and growth. This product tekes account of condderable research and
liaison with customers to define their requirements.

Its modular design dlows operaors to satisfy initid market requirements with minima
investment, then to smply and economicdly expand nework capacity as traffic demand
increeses.  The expanson capability of this BTSs up to 24 cariers is better than any of our
competitors.

The Horizonmacro BTS is avaldble both as a Indoor cabinet and as a completdy sdf-
contained Outdoor cell Site, suitable for operation in the most severe wegther conditions.

The BTS provides network operators with the flexibility to have GSM900, GSM1800, and
Dud Band heterogeneous equipment configurations. The BTS has the highest tranamit
power and most sengtive receive level on the market today, dlowing operators to cover wide
areas of their network with the minimum number of cell Stes

All the leading features are supported; e.g. EGSM, Frequency Hopping, GPRS etc.

23MARKET APPLICATIONS

One mgor concern for dl operators is the ability to provide networks which are adle to
support a dense population of hand porteble users. This was a key driver for the introduction
of the Horizonrmacro BTS.

This BTS gives nework operators the mos technicadly advanced equipment, providing
tallored growth to meet high subscriber cepacity systems. The BTS can be used in dense
urban, suburban and rurd locations.

The advanced design of the BTS dlows operators to rapidly deploy cdl Stes, whilst ensuring
that the cost of coverage is kept to a minimum. The Horizormacro BTS is designed
specificaly for indoor and outdoor macrocelular gpplications where space is at apremium.
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Motorolds advances in RF, digitd and packaging technologies have been developed to
produce sgnificant improvements in the key parameters of sze and weight over the current
M-Cdl product.

The BTS is gpproximately hdf the sze and weght of M-Cdl6 for the same number of
transceivers. The amdl product footprint asists operators with ease of deployment, ether
with provison of equipment room space, or the ability to mount the BTS on a rooftop.

It is possble to verticaly sack two BTS cabinets, doubling the number of transcaivers within
the same footprint area— 12 carriers in the same volume as M-Cedll6.

Configurable as a sngle band or multiband cabing, it is paticularly ussful for operators who
wish to add multiband capability to exigting single band networks.

24 SYSTEM CONFIGURATION

The Horizonmacro BTS is capable of supporting 3 cdls within a single cabingt and can be
expanded to a maximum configuration of 24 TRXs per dte subject to a maximum of 12
TRXs per cdl.

The Horizormacro base dation offers operators control over their growth drategies. Omni
Stes can be reconfigured to provide sectored operation within the origind BTS cabinet. The
ue of dandard building blocks offers Operators the benefit of rgpid cdl reconfiguration and
expangon and the ability to remove redundant duplicaied modules Cdl dtes can be
expanded with very short interruption in service to meet requirements for increased capacity.

25KEY BENEFITS OF OWNERSHIP
The Horizonmacro BTS has been designed from the start with the network operator in mind.

Thisnew BTS provides an operator with the following benefits:

Rapid Cdl deployment

Good growth drategy

Lowest running cods

Future Feature Support

High Reliability

Highest Quality

Range of cgpacity solutions
Repid deployment of BTS dtes is achieved by esse of ingdlation, 2-man team, integrated
transmission, and minima commissoning requirements.

Motorola have desgned the Horizoomacro BTS to be the mogt flexible BTS platform
avalable on the market, with ease of expanson and reconfiguration as network subscriber
capacity grows.

Motorola drives to provide network operaiors with a product that ensures that cost of
owneship is kept to the asolute minimum. The initid cost of both dte acquistion and
preparation, dong with the ongoing running cods are subdanttidly lower than conventiond
cdl stes
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The Horizonmacro BTS has been designed with an eye to the future. It will support not only
multiband and multilayer architectures, but hes aso been desgned with sufficient processng

power and memory capability to support future features such as GPRS daa sarvices with
only a software update (no hardware change is necessary).

The Horizormacro BTS has been desgned usng fewer boards and higher levels of
integretion, providing exceptiondly high equipment  rdigbility. In  paticulaly important
BTS locations, redundancy options are avalable for power sysems and control processors, to
provide even higher availability.

Motorola offers network operators a portfolio of cgpacity management techniques, including
both directed retry and Motorolds more intelligent verson, Congestion Rdief, as wdl as
multilayer, microcdlular, and synthesi ser/baseband frequency hopping.

Motorolds Horizonmacro BTS product offers diversty reception and frequency hopping.
Diverdty reception helps to protect the transmisson qudity agang interference and reduces
the effects of multipath fading. Frequency hopping improves the performance for Satic or
dow-moving subscribers by awiding the co-channd interference caused by dow fades. Both
of these festures improve the cal qudlity perceived by the subscriber.

High nework qudity implies high leves of avalability and coverage  Avalability is
dependent on network capacity and rdigbility. Motorolas Horizonmacro BTS dlows
precison placement for optimum coverage and inteference control, thus providing the
highest qudlity network.

Motorola is conscious of the need to minimise not only the initid cost of edablishing a cdl
gte, but dso the ongoing cods throughout the lifetime of the equipment. The Horizonmacro
BTS helpsto achieve thisby thefollowing festures:

Smadl Footprint

Compatibility with M-Cell BTS

Hexible Expanson

Trangmisson Options

Dud Band Hexihbility

Ease of Inddlation

Rdiability Improvements

Future Feature Support
2.5.1 Small footprint
The Horizonmacro BTS is gpproximatdly haf the size and weight of M-Cel6 (previous BTS
generdtion) for the same number of transceivers, thus reducing transportation and codts. Site

provisoning costs are subgstantidly reduced, as the BTS cabingt requires access from the
front only and the cabinet can be mounted againgt awall on the three other Sdes.

It is posshle to verticdly stack two BTS cabinets, doubling the number of transceivers within
the same footprint area— 12 carriers in the same volume as M-Cedll6.

252 Flexible Expansion

Motorola has desgned the Horizonmacro BTS to be the most flexible BTS platform available
on the market.
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The Horizormacro BTS dlows a graceful, phased expanson of network capecity digned
with subscriber growth. Expanson capability to 24 cariers  (and beyond using co-located
sites) reduces the need for additiond Stes, thus protecting the operator’ s investment.

A single indoor cabingt can house up to 6 RF cariers, which can be configured for omni-
directiond or up to 3-sector operation. For example a sector 2/2/2 dte can be housed in a
gngle cabingt, and a sector 4/4/4 in only two cabingts Moatorolds Horizonmacro BTS can
exsly be expanded wp to 24 carias for example sector 8/8/8 in four interconnecting
cabinets.

The BTS can dso support up to 12 cariers per sector - this is becoming increesngly
important as larger numbers of carier/sector are being deployed in order to redise the
capacity benefits of techniques such as aggressive repeet patterns, frequency hopping, etc.

Both wideband (hybrid) combining and remote tune (cavity) combining options ae
supported.

As with previous generdtions of Motorola macrocdl BTS equipment, synthesser frequency
hopping is supported on dl configurations.

A sngle Outdoor cabinet can house up to 12 RF cariers, which can be configured for omni-
directiond or sector operation. The outdoor BTS cabinets provide excdlent battery backup
flexibility, with a variety of different options thet can ether be induded & initid inddlaion
or added to the Ste @ alater date if required.

25.3 Transmission Options

Optimisng transmisson cods is an important area and one in which Motorola has placed
congderable emphasis,

Motorold's strategy has two dimensions:

An efficdent network architecture that minimises the required bandwidth and length of
links

A portfalio of interconnection technologies to minimise cogsin every Stugtion.

Stes utilisng the Horizormacro BTS product can be connected in ‘Daisy Chain', ‘Fork’, or
'Sa' topology.  Additiond transmisson paths can be equipped over diverse routes if
redundancy is required. Where possble a BTS multiplexes its own traffic with tha of
downstream BTSs onto a single trangmisson link. At each dage the transmisson link
becomes more fully utilised.

Motorola's architecture moves rddively more intdligence to the BTS compared to other
vendors. As a result the control traffic required to the BTS on the RSL (Rado Sgndling
Link) is minima. Smilar concepts apply to the link between Transcoder and BSC (XBL,

Transcoder-BSC Link). The RSL dgndling capacity can be provided on ether a 16kbps or
64kbps channd depending on TRX cgpacity a the dte.  Carying more traffic and less
signdling overhead enable very low tranamisson bandwidth sites. For example:

A sub-equipped single carrier Site connected over a1 x 64kbpslink (3 TCH)
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A dngle carrier Ste needing just 2 x 64kbps backhaul (7 TCH)
A two carrier site needing just 4 x 64kbps backhaul (15 TCH)

A BTS sarved with a sngle 64kbps channd may be useful where nominad coverage is
required, perhgps as part of achieving alicence condition.

The Horizonmacro BTS outdoor cabinet has 6U x 19 inch rack space to alow Transmisson
equipment to be integrated within the cabingt adong with power connection points,
transmisson jumpering and RF feeders, to form a completdy sdf contained cdl ste. This
integration of trangmisson equipment into the outdoor BTS minimises the associated codts in
providing additiond cabinets and ongte work is dramaticaly reduced.

Motorola have worked cdosdy with the following companies to ensure ease of integration of
their microwave products Alcad (9400UX series), DMC  (Spectrun/M-Series), Harris
(MicroStar), Bosch, Innove (XP4 Series), SagemSAT (Urbicom2 System), Siae (RTxxG
family) and PCom.

25.4 Dual band Flexibility

For operators with access to both GSM900 and GSM1800 spectrum, Motorolas advanced
BTS design ddiversthe ultimate in deployment flexibility.

The Horizonmacro BTS supports any combination of 900 and 1800 cariers within a single
BTS cabingt. For example, a single cabinet can support up to 3 sectors & GSM900 or 1800
(sngle band), or one sector & GSM900 and one sector a GSM1800 as a multiband cabinet.

A sngle dudband BTS cabingt contains one Single Unified Recaving Filter (SURF) module
which can support up to 4 sectors per module, ether configured as 3 x 900 + 1 x 1800 or 3 X

1800 + 1 x 900.

In addition, converting a sngle band cabinet to a multiband cabinet (and vice versg) is a
smple matter of exchanging one Field Replaceable Unit (FRU).

Alternatively, the BTS can be configured as a multiband BTS usng single band cabinets
connected together to form a single logcd BTS.  This configuration only reguires one
contral link, and is managed from the OMC as a dngle logicd entity. A 12-carrier BTS site
condgting of a 3 sector GSM900 and 3 sector GSM1800 (or visa vers) i.e 333 — U1/l is
achieved usng two cabinets.

In conjunction with Motorola's Advanced Load Management feature, the new Macro BTS is
the most powerful & flexible multiband system solution available.

255 Ease of installation

Both the Horizonmacro Indoor BTS and Outdoor BTS are light and can easly be transported
and handled by two people.

The Outdoor BTS minimises any Ste acquistion and planning redriction difficulties due to

the low height of the outdoor enclosure (under 15 metres). Inddlation costs are further
reduced, as the outdoor BTS requires minimd civil works.
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Ingdlaion and maintenance requirements are smplified by the 100% front access design of
the BTS. As a reault, the BTS cabinet can be inddled directly againg wadls on three sdes,

amplifying Ste acquisition by dlowing far more flexibility in Sitting of eguipment.

Cable entry is ds0 very flexible by dlowing entry from dther the Ieft or right side, or from
the top or bottom of the cabinet.

256 High Reliability

The Horizormacro BTS has been desgned using fewer boards and higher leveds of
integration, providing exceptiondly high equipment  rdidbility. In  paticulaly important
BTS locations, redundancy options are avalable for power sysems and control processors, to
provide even higher avalahility.

As with the M-Cel BTS family, an optiond memory card can be employed a the BTS to
provide non-voldile sorage of the operaiond software, dgnificantly reducing outage times
due to download following power outages An added bendfit is the ability to download
software upgrades in background mode, and then change over to the new load with a
minimum of disuption.

All Fdd Replacesble modules plug into the cabingt minimising the time teken to restore a
faulty gteto full operation.

Higher reigbility hes been achieved in the redesigned transceiver module, which uses RF
chipset technology.

Up to 10 minutes of battery backup is provided within the outdoor BTS cabinet. This backup
may be supplemented by an additiond battery backup cabingt, which provides over 4 hours
sandby capability.  For applications requiring greater backup duration, a second battery
cabinet can beingdled to give over 8 hours sandby capacity.

25.7 Future Feature Support

Motorolal's Horizonmacro BTS has been designed with an eye to the future. It will support
not only multiband and multilayer achitectures, but has been desgned with aufficient
processng power and memory capability to support future festures such as GPRS daa
services with only a software update (no hardware change is necessary).

Network Operators can build their networks with Motorolas Horizonmacro BTS confident in
the knowledge tha the support of future features has been incorporated into the design,
helping to protect an operator’s investment.

2.6 PRODUCT SPECIFICATIONS

Frequency

GSM 900 Base Receaive — 915 MHz
Base Transmit 925 — 960 MHz

GSM 1800 BaseReceive 1710-— 1785 MHz
Base Transmit 1930 — 1990 MHz
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Configuration Limits

Up to 24 carriers per Ste

Up to 12 carriers per sector

Up to 6 carriers per cabinet (Indoor)
Up to 12 carriers per cabinet (Outdoor)
Up to 3 sectors per cabinet

Up to 6 sectors per Ste

The outdoor cabinet is capable of expansion to the full range of configurations available in
the indoor product.
RF Output Power

900MHz 40 watts at antenna connector (Sngle carrier)
20 watts a antenna connector (2 carriers hybrid combined)

1800MHz 32 waetts at antenna connector (Sngle carrier)
16 waits at antenna connector (2 carriers hybrid combined)

Air combining of carriers using Twin Duplexing Fltersit is possible to achieve 40W/32W
RF o/p power in multi carrier configurations

Receiver Sensitivity

107dBm for GSM900 guaranteed a BTS cabinet input (measured under dl profiles).
108.5dBm for GSM 1800 guaranteed a BTS cabinet input (measured under dl profiles).

Motorola generadly ddliversreceivers, which are typicaly 6dB more sendtive than as
specified by ETS, i.e. 110dBm.

Safety

EN60215 (radio tranamitting equipment)

EN60950 (mains operated dectronic apparatus)

EN41003 Equipment to be connected to telecoms equipmert)
UL94VO (generd flammakility)

EMC
ETS300-342 pt.2. (GSM 11.20 limits)

Physical Characteristics - | ndoor

Heght: Lessthan 1 metre
Stackable, lessthan 2 metres (12 carriers)

Footprint: Approx. 400mm x 700mm.
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Weight: Lessthan 120 kg for fully populated cabinet
Less than 255 kg for two cabinets stacked

Environmentd: -5C to +45C

Power: AC 88-264V, 45 to 66 Hz

DC +27V (+20V to +30V DC) or -48/60V (-39V to -72V DC)

Physical Characteristics— Qutdoor 12 carriers

Height: Under 1.5 metres. (non-stackable)

Footprint: Approx 800mm (depth) x 1900mm (width)
Weight: Lessthan 550 kg for afully populated cabinet
Environmentd: -40Cto+45C

Power: AC 88-264V, 45 to 66 Hz

3BSC & T RANSCODER PRODUCT DESCRIPTION

This section describes the main features of Motorola BSC/RXCDR. In order to improve
modularity and the ability for operaors to better control their cogts, Motorola has established
product leadership in the area of amdl, cogt efficient BSCs. Networks, which take advantage
of transmsson efficiencies supported by the high granularity approach offered by a smdl
BSC ae die to bendfit from subdantia transmisson savings when deploying a highly
digtributed architecture.  With the launch of the Scalesble BSC in GSR 4 Motorola addresses
the diverse requirements of network operators in terms of BSC sze with a single platform
that can be efficiently configured in smal, medium or large models.

Due to the modularity and flexibility of Motorolas BSSC architecture, it is possible for the
operator to configure as follows atwo shelf BSSC cabinet :

One large BSC (2 cages linked together - onelogica NE)

Two BSCs (2 separate cages - two logica NES)

One BSC and one Transcoder (2 separate cages - two logica NES)
Two Transcoders (2 separate cages- two logical NES)

One large Transcoder (2 cages linked together - one logica NE)

The BSSC cabinet houses al the combinations of BSU (BSC) and RXU (TC) shelves (as
shown in Figure 1) dlowing the network design and implementation engineers an opportunity
to minimise hardware implementation whils mantaning the required BSS functiond

capedity.
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BSSC Cabinet Configuration

Single
Two
Shelf
Figure 1 - BSSC Cabinet Combinations

3.1BSC CAPACITY AND DIM ENSIONING

The following table gives the BSC capacity:

SOFTWARE RELEASE

Sites

Cells

TRX

Erlangs

Being die to expand capacity within a BSC is agppeding from an operationd viewpoint
because there is less time and effort involved compared to “reparenting” sites from one BSC
to another or even one OMC to another.

The Scdeable BSC ds0 offers a subgtantid advantage for microcdlular deployment where a
sngle BSC will be ale to support up to 192 microcdlular BTSs each eguipped with 2
carie's par dte. At 2% blocking on the ar interface this corresponds with around 1574
Erlangs of traffic — or around 63,000 subscribers (at 25mE per subscriber).

This increased capacity in the GSR4 software release is achieved through the deployment of
Generic Processing Card 2 (GPROC2) for each function a the BSC including Base Station
Processor and Link Control Functions.

32MODULARITY OF MOTOROLA BSC

The flexible architecture of the Motorola BSS sub-system will dlow the BSC functiondity to
be contaned within a sngle digitd shdf of the gandad Motorola BSSC cabinet.  This
cabingt may be expanded to support two digitd cages. These cages may be configured as
two separate logical BSC Network Elements (NEs) or combined as alarge single BSC NE.
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All the BSC digitd boards are modular in design, and therefore, ther spedific functiondity
and configuration is determined through the software configuration datebase.  For ingance
the MSl board is desgned to support 2 PCM interfaces, and the software defines whether
each port drives an A-bis links or an Mink (it is even possble to connect one A-bis and one
M-ink on the same MSl board). This architecture makes the sysem very flexible, easy to
configure (or reconfigure), easy to expand, and reduces the amount of spare parts.

3.3DOWNLOADABLE SOFTWARE

With the Maorola BSS, migraion between two software releases can be entirdy done from
the OMC. The software and the BSS database are downloaded through the OML link to the
BSC and then through A-bis link to the BTSs. The processor cards automaticaly update their
on board EEPROM with the new boot code. Therefore the Motorola syssem DOES NOT
REQUIRE SITE VISITS for software changes.

With the CSFP feature, it is possble to download the new software verson while the network
iS in normd operation and then swep between the two versons.  This fegture dramdicaly
reduces the outage time of the network for software upgrades (typicdly a few minutes for the
entire BSS).

34 REDUNDANCY

If requested, Motorola can provide a full redundancy for its BSC processor cards and
switching cards. The BSC operating system alows processes to move between processors.
This flexibility releases the MOTOROLA system from the necessty to have duplicated
chains for redundancy. Thus whatever the number of processor boards is on the BSC, 1l
processor redundancy is offered with only two extra boards.

35MOTOROLA BSC-BTSINTERFACE

Usng the Motorola A-bis sysem, the control of the radio and terrestrid circuits are plit
between the BSC and the BTS. The BSC retains the processes that control the terrestria
links up to the MSC and the find decison process concerning handovers, (switch manager,
SCCP, handover request evduator etc.) whilg the BTS contains the processes whose job is to
monitor and control the radio channds (RRSM, CRM and the radio channd interface). Using
the Motorola sysem, a BTS (Cdl) does not need its own dedicated A-bis link but only the
SITE on which the BTS resdes requires an A-bis link. This reduction in dedicated A-bis
links is achieved because far fewer contrd messages/sgndling are required between the BSC
and the BTS. This means that on dtes where more than one BTS cabinet is present, the
2Mbit/s timedots not required for the A-bis links can be utilised for traffic circuits to the
BSC.

Motorolds A-bis variant sgndling scheme will endble a single 2 Mbit/s transmisson link to
support a maximum of 14 TRXs. The Motorola BSS achieves a 50% increase in utilisation
when compared with competitive A-bis schemes, which need three separate 64 kbit/s
channdls per transceiver.

Up to 12 TRX, only one Radio Sgndling Link (RSL) is required per dte. Here are some
examples of the number of TS required per BTS Site.
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The second main advantage of the A-bis interface is the software load repartition it offers.

For indance Matorola has been adle to eadly introduce new complex handover dgorithms
for microcdlular without any modification and overload problem a the BSC levd, as BTS
are processing the measurement report and handover dgorithms.

36BTS-DROP AND INSERT

Conventiond "Sa" A-bis configurations are not cogt effective in connecting a BTS to the
BSC and therefore the utilisation of Mdorola "Drop & Insart" techniques (or multiple logica
BTS gtes shaing a dngle 2 Mbit/s trangmisson medium), dlows the transmisson medium
to be used more efficiently. All Motorola macro BTS eguipment is capable of supporting
open and cdosad chains, forks and branches of the A-bis Interface, commonly cdled "Drop &
Insat”. Micro equipment is dso capable of supporting open and dosed chains (loops).

The utilisation of "Drop & Insert" for BTS dtes within regiond areas will efficiently utilise
the 2 Mbit/s transmission links avalable, especidly when desgned with a digributed BSC
philosophy. The following diagram outlines some of the types of A-bis connection available
with the Motorola BSS.

The following diagram outlines some of the types of A-bis connection avalable with the
Motorola BSS.

MOTOROLA BTS “Drop and Insert” Example

BSC

Horizonmacro
EGSM900
GSM1800

Horizonmacrd Horizonmacro Horizonmacro| Horizoncompadt

EGSM900 EGSM900 GSM900 GSM900
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3.7BSC-RXCDR INTERCONNECTION

The Motorola system supports any combination of BSC and RXCDR (TCU). It is dso
possble to connect a BSC to severd RXCDR (TCU) and to connect several BSCs to the
same RXCDR (TCU) as shown in the following figure. Such a configuration offers full
redundancy on the A-Ter links.

3.8BASE STATION CONTROLLER (BSC) FUNCTIONALITY

The Motorola BSC will support and control multiple BTS's, peform cdl processng,
dynamic switching, operations and mantenance, as wedl as providing the M-Interface
connection between the BSC and Transcoding equipment (XCDR).

The principd functions of the Motorola BSC incdude managing the radio channds and
trandferring dgndling information to and from the mobile subscribers The Mobile
Switching Centre (MSC) communicates and passes sgndling and traffic data to the BSC,
which provides the opportunity for remote switching, didributed control and tréffic
concentration.

39REMOTE TRANSCODER (RXCDR) FUNCTIONALITY

In order to fully utilise the sub-multiplexing functiondity of the Transcoder (XCDR),
Motorola advocates that the XCDR be co-located at the MSC, remote from a digtributed BSC
architecture, and thus performing remote transcoding (RXCDR).

The Motorola Remote Transcoder (RXCDR) contains the digitd signd processing equipment
that performs GSM/DCS defined speech encoding and decoding.  The Motorola RXCDR will
transcode 64 kbit/s A-law PCM channels in the PSTN network ard the 13 kbit/s vocoder
channels used on the GSM air interface.

The Motorola RXCDR supports up to 480 TCHs per transcoder digitd shelf (RXU) and the
RXCDR cabinet will support up to two RXUs (960 TCHs). The two RXUs may be
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configured as either two separate RXCDRs or a single 960 TCH RXCDR within a single
cabinet.

The modular digitd cards of the Motorola BSS infragtructure dlow smple expanson of the
RXCDR through the addition of Advanced Transcoder Board boards, each capable of
supporting 30 TCHs.

3.10 KEY COMPONENTSOF THE MOTOROLA DESIGN

This section provides highlights of key aspects of the desgn and implementaion of
Motorolas BSC. The Motorola BSS physical implementation is based on asmdl st of:

Digitd boards
Communication busses
Radio subsystem

These dements ae combined with Motorola software to form a flexible, high performance
BSS product which provides superior fault tolerance, dlows graceful expanson from control
of a sngle carier up to a large BSC supporting many distributed BTSs, and offers potentid
cosd savings resulting from reduced 2 Mbit/s circuit terrestrid (leesed) line requirements.
Support for multicel BTS dtes, operations and maintenance functions, and fault detection
and management isdso included.

Key dements of the Motorola design, which enable the flexible architecture include:

3.10.1 Generic Processor (GPROC?2)

The new high peformance, Motorola 68040-based fault tolerant processng board may be
assigned  different functional duties based on the required capacity and architecture. For
example, two processor boards can be used to perform dl BSC functions in a smdl BSC ste.
When this Ste grows, more processor boards are added to increese the capacity. Functions
are didributed among the processor boards to achieve optimum performance. The same
GPROC2 board may be used for controlling multiple cell Stes.

3.10.2 Kiloport Switch (KSW)

A high spead digita switch capable of supporting 1024 64kbps ports, or 4096 16kbps ports,
expandable to 4096 64kbps ports when 4 KSW boards are interconnected.

O Subrae switching (16kbps, 32kips, or 64kbps ports)
o Extendibleto support upto 5 shelves

o Expandable to support up to 16,384 16kbps ports
3.10.3 Buses

High peformance communication buses which support inter-processor, processor-to-
peripherd, and cdl-oriented traffic through the BSS are dso implemented. A high speed (16
Mbit/s) Local Area Network (LAN) is used for inter-processor communications. The use of a
LAN dlows easer BSS expansion and increased fault tolerance.

An extendon of the processor bus (MCAP) dlows peripherd boards (eg. kiloport switch,
multiple serid inteface boards, eic) to be controlled with minima overheed. A time
divison multiplexed (TDM) switch highway dlows sgndling and traffic (voice or data) to

Systems Engineering, GTSS Motorola Confidential & Proprietary Page 19



BSS Description

be routed through the BSS. If requested, Motorola provides “hot” redundancy for TDM,
LAN, and Clock buses.

3.10.4 Operating System

A unique multi-processor red-time operding system is supplied with the BSS.  This
operating system is based on a processmessage modd and utilises the memory management
unit (MMU) of the 68040 to ensure process and daa isolation.  Motorolds extensve
experience with large regttime sysems has shown tha unintentional process interaction
leads to the mgority of software-generated faults.

The operating system offers the following features:

Process and data isolation - prevents one process from writing into another process address
goace.  All inter-process communications are performed via messages passed by the operating
system.

Logicd message routing - dlows the BSS gpplication software functiond units to migrate
from processor board to processor board without affecting the gpplication routines.  No
modifications to the routines are required when the BSS expands from a single GPROC2 to
multiple GPROC2s and the high leve functions may be partitioned for greatest efficiency.

3.10.5 Downloadable Softwar e

On the MOTOROLA system, the software versons are fully downloadable. Meaning that
when a software version is changed, everything can be done from the OMC-R and no on gSte
vidts are necessary. In paticular, the MOTOROLA system does not need to physicaly
change PROMs on each site. The GPROC2 boards have an EEPROM, which is automatically
updated on each new software verson download. This is required to activate the CSFP (Code

Storage Facility Function Processor).
3.11 BSU AND RXU DIGITAL BOARDS

3.11.1 Full Size Boards
3.11.1.1 Generic Processor (GPROC?2) Board

GPROC2 is a second-generation processor board. Its main purpose remains the same in that it
iS a generic piece o hardware supporting the various BSS software functions. GPROC2,
however, has been Sgnificantly redesigned to provide a subgstantid increase in both processor
performance and available memory - this has been driven by the specific needs a the BSC to
provide support for advancing features, services and BSS capacitiess.  GPROC2 runs with a
68040 processor and 32 Mbytes of memory (expandable to 64 Mbytes) offering a
peformance gan of approximady five times that of GPROC2 and a doubling (or
quedrupling) of memory space. Furthermore the memory on GPROC2 uses error detection
and correction circuitry to guard againg fallures of memory cdls, this makes the GPROC2
inherently a more reliable processor board.

The GPROC2 is used throughout the Motorola BSS as a generic control processor board.
The functions performed by the board are determined by the software. A single board, for
example, may perform dl BSS functions for a andl ste.  As the ste grows, the functions are
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digributed to additiond GPROC2s, which support the increased performance requirements of
the larger dte.  Additiondly, usng a sngle physcd board for dl control processor functions
dlows a dgnificant reduction in the number of spares, which mugt be mantained by the
operator. Possible functional assignments for the GPROC2s in the BSS are listed below:

Support of the MSC sgndling links (CCITT SS#7)

Support of the Layer 3 Cdl Processing functions

Support of the BSC-BTS signdling links (LAP-D)

BSC contral functions (fault management, switch contral, etc.)
Support of the OMC-R interface (OSl protocols)

Remote transcoder control functions

3.11.1.2 Switch Board (KSW)

The time divison Kiloport switch (KSW) supports 1024 64 kbitg's kiloports, which is
equivdent to 32 2048 Mbit/s crcuits The KSW board is used in digitd shdves within the
BSS architecture (BSU and RXU digitd shelves). The switch contains an MC56001 digita
sgna processor (DSP) as a control processor, which communicates with the GPROC2 via
the MCAP bus. For redundancy, the number of KSWs a a dte is doubled. The redundant
KSW configuration is dso controlled by the GPROC2 over the MCAP bus. In the event of a
primary switch falure, the redundant KSW network a the ste will pick up and continue with
uninterrupted service.  The KSW provides sub-rate switching of 16 and 32 kbits's channds as
well as the standard 64 kbits/s switching. The overal switching rate of a single KSW is
65.536 Mbit/'s Up to four KSW boards may be interconnected, providing a totd switching
cgpacity of 4006 64 kbits's kiloports (16,384 16 kbit/s kiloports) and an increesed switching
rate of 262 Mbit/s.

3.11.1.3 Generic Clock Board (GCLK)

The Generic Clock Board (GCLK) generates dl timing reference sgnds required a the BSS
ste.  The master TDM clock will be normdly synthessed from the onboard reference
ocillator operating a 16.384 MHz, which may be phase locked to the recovered clock from
the sdected 2 Mbhit/s circuit or may free run. The GCLK board provides 0.05 ppm reference
sability asrequired by GSM/DCS specifications.

The GCLK is located in the first digitd shelf a a dte. A redundant GCLK may dso be

equipped in the same shef. With the use of the clock extender (CLKX), it can support up to
18 colocated shelves.

The Multiple Serid Interface (MSl) board interfaces two 2.048 Mbit/s circuits to the TDM
switch highway. An MC68000 performs the control functions required on this board. The
MS provides surge protection, clock extrection, jitter atenuation, frame dignment and
support for the procedures required to synchronise multiple BSCs within a network.

3.11.1.4 Multiple Serial Interface Board (MSI)
The Multiple Serid Interface (MSl) board interfaces two 2.048 Mbit/s circuits to the TDM
switch highway. An MC68000 performs the control functions required on this board. The

MS provides surge protection, clock extrection, jitter attenuation, frame dignment and
support for the procedures required to synchronise multiple BSCs within a network.
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3.11.1.5 Advanced Transcoder Board (ATB)

The Advanced Trarscoder Board (ATB) (previoudy code named GDP) supports Enhanced
Full Rate (EFR) speech transcoding and 4:1 sub-multiplexing functions a ether the MSC,
BSC, or BTS dtes. It ds0 provides an interface to the 2 Mbit/s circuits and the TDM switch
highway. Each ATB board can support 30 traffic channds of GSM/DCS speech transcoding.

Thisboard dso provides functiondity to adjust the audio volume at the Transcoder.
3.11.1.6 Bus Terminator Card (BTC)

The Bus Terminator Card (BTC) provides the terminations necessay for dl of the sgnds on
the digitad backplanes and is required due to the highspeed busses contained in the
backplanes.

3.11.2 Half Size Interface Extension Boards

Interface extenson boards ae required for optica/copper interconnection of  equipment
shelves and for interconnecting to externd darm ste darms.

3.11.2.1 Kiloport Switch Extender (KSWX)

The Kiloport Switch Extender (KSWX) board is used to provide an optica interconnection to
cary the TDM bus between digitd shelves. It is required when a ste grows beyond one
cabinet or shdf. With the KSWX the TDM bus may be extended to other sheves, or
expanded by inter connection of KSW boards. For redundancy each KSWX is duplicated.

The KSWX operates in three different modes defined as Local, Remote, and BExpanson. The
mode in which the KSWX operates is determined by the dot in which it is inseted. When in
the locd dot, the KSWX didributes the dock sgnds to the shdf (received from the CLKX),
and if there is no KSW, drives the TDM bus In the remote dot the KSWX ' bi-directiondly
tranamits and receives information between the KSW and a KSWX operating in the loca
mode of an extenson shef. When insarted in the expanson dot the KSWX  bi-directiondly
sources and recalves information from another KSWX operating in the expanson mode in
the expanson shdf (2nd switch shdf), which dlows communication between two KSW
boards.

3.11.2.2 Clock Extender (CLKX)

The Clock Extender (CLKX) board is reguired when a dte grows beyond a sngle digita
shelf. The function of this board is to didribute the dock and reference sgnds generated by
the GCLK boards, via opticd fibre, to the additiond sheves. A CLKX (two for redundancy)
is required for every six shelves of equipment a a BSC. By using three CLKX boards each
GCLK can support up to 18 co-located shelves.

3.11.2.3 Local Area Network Extender (LANX)

The Locad Area Network Extender (LANX) board is required for each digitd shef (if more
than a sngle GPROC?2 is present). The function of the board is to provide the etensgon of
the LAN via fibre optic interfaces for communications between GPROC2 boards in different
shelves, provide LAN arbitration between GPROC2 boards, support the removd of a
GPROC2 without affecting the LAN, and to provide the active/sandby redundant LAN
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control within a shelf. It dso provides the shelf ID Two LANX boards per shef are required
to provide redundancy.

3.11.2.4 Parallel I nterface Extender (PIX)

The Padld Inteface Extender (PIX) board provides the interface between the BSC
processors and the customer's ste equipment (externd darms).  This board provides eight
sets of dry contact detect and four sets of dry contact closures, to be defined by the customer.
The board contains the required interface logic to the GPROC2 for these contacts A
maximum of two PIX boards can redde in each shef, providing 16 darm inputs and 8
control outputs. Redundancy is provided by duplication of inputs or outputs to different PIX
boards.

3.11.25 Battery Backup Board (BBBX)

Battery Backup Board (BBBX) provides DRAM backup for up to eight GPROC2 code
loaded boards. The BBBX provides the inteface and DC converson to an externdly located
battery, which can be between +27VDC and -48VDC.

3.11.2.6 BIB and T43 2 Mbit/s Circuit I nterface Boards

The purpose of the Baancedline Interconnect Board (BIB) and the Type 43 Interconnect
Board (T43) is to interface externd 2 Mbit/s circuits to shelf backplanes by connecting to the
top pand of the BTS and BSSC cabinets The BIB and T43 boards provide the same
function, the type usad is delermined by the 2 Mbit/s drcuit trangmisson sandard used
(bdanced or unbdanced). The BIB board provides tweve (Sx input, Six output) baanced,
120 ohm lines, which are mass terminated in a 37 pin D-type connector. The T43 provides
twelve (6 input, 6 output) unbaanced, 75 ohm lines terminated with individud T43 (coaxid),
connectors. Both boards are protected againgt secondary lighting surges of up to 1500V.

3.12 BSSCONTROL CABINET (BSSC)

The BSS Control cabinet (BSSC) supports two shelves, which contain the digitd boards. The
flexible architecture of Motorolds BSS control dlows cugomisation of the functions
supported by the BSSC via different dlocations of digitad boards. The BSSC cabinet(s) a a
dte is therefore equipped to meet the requirements of the ste.  Both shedves may be
interconnected to form a single control entity, or not connected, in order to form separate
logica entities (e.g. 2 different BSCs).

The BSSC cabinet houses dl the combinations of BSU and RXU shelves (as shown in Figure

1) dlowing the network desgn and implementation engineers an opportunity to minimise
hardware implementation whilst maintaining the required BSS functiond capacity.
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3.12.1 BSSC Cabinet Shelves

To provide even greater flexibility, ether shdf may be one of two different types. One shdf,
the BSU, is configured to support up to 8 GPROC2 board dots and 12 externd interface
boad dots The other shef, the RXU provides 19 externd interface board dots, but only 2
GPROC2 board dots

Each shdf conssts of two rows of digitd boards interconnected by a common backplane.
The upper row of board dots accommodaes the smaler (haf sSze) interface extenson
boards. The lower row of board dots provides the location for the larger (full Sze) digitd
processor boards and clock generation. Each BSU or RXU shdf supports up to 27 full-gze
boards and 29 hdf-sze boards. The shelves require 48V/60 VDC for operation.

Up to three power supplies are located in the lower part of each shef. Each shdf is initidly
equipped with two power supplies, with room for a redundant supply. There are two types of
power supplies, one for the negeative ground and one for the postive ground. The cooling
fans for eech shdf are located below the power supplies for that shelf. The speed of the fans
for eech shdf is controlled individudly according to the current ambient temperature and
internd  power disspaion, providing the required amount of cooling while minimisng the
noie levd. To increase sysem rdiability, multiple fans are used 0 that the entire shdf is
not disabled by the failure of asngle fan. Each fanisindividudly fused and darmed.
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3.12.2 BSU Shelf

The BSU shdf is the suggested platform for the BSC function. The BSC is primaily a
processing eement, which provides the cdl processng for the BSS, trandfers signdling
information to and from the mobile dations manages the BTSs and provides switching
between the radio channels and the trunks to the MSC (A-interface). As such the BSU shdlf,
with its greater capacity for processor boards better endbles the growth of processors to
provide the BSC function.
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BSU Shelf

Each Multiple Serid Interface (MSl) board may inteface 2 x 2Mbit/s links dlowing 24
interfaces per shdf (A-bis and M-Inteface). Transcoder boards may dso be ingdled in
certan full Sze dotsif transcoding functiondity isto be colocated at the BSC.

Board Name Maximum

Systems Engineering, GTSS

MSI 12
ATB 6
GPROC2 8

Maximum Number of Full-Size Boardsin a BSU Shelf
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3.12.3RXU Shelf

BSS Description

When the transcoding function is concentrated a a location such as the MSC or BSC, the
RXU shdf has the largest capacity for performing the transcoding function. Each shelf can
support remote transcoding for up to 480 traffic channds plus additiond 64 Khits's dircuits
for control and operations and maintenance usage. Each RXU shdf is configured to support
2 GPROC2 board dots 20 and 19 externd interface board dots (16 ATB and up to 3 MSI

boards).
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RXU Shelf

The flexible architecture of the BSS equipment is demondrated in the following teble. The
RXU shdf configuration is dependent upon the BSS network and future subscriber growth
predictions. Each MS board provides the interface for 2 x 2Mhit/s links and each transcoder
card (ATB) providesthe 4:1 sub-multiplexing function for 30 traffic channels

ATB Cards { MSI Cards

14+ 5

External Shelf Interface Combinations Using the RXU Shelf
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3.12.4 Alarm Notification Capability

Each digita shelf (BSU or RXU) accepts up to sixteen (8 pr PIX board) externd adarm or
daus inputs, via the Padld Inteface Extender (PIX) typicdly used to monitor dte
conditions such as fire and building entry darms, and can control up to eight outputs (4 per
PIX board) for externa darming devices (bdls etc.).

Each monitoring dircuit is cgpable of supporting a "dry" relay contact input, either normaly
open or normdly cdosed. "Dry" contacts imply that no current may be injected by the
cusomer equipment being monitored.  The externd dam inputs interpret an  externd
resstance from O to 1000 ohms to be a dosure and any resstance grester than 10,000 ohms
to be an open drcuit. Each cabinet will provide the cgpability to control up to eight externd
daming devices. Each control crcuit provides a set of "dry" rday contects, either normally
open or normaly dosed. "Dry" contacts imply that no current will be sourced or sunk by the
cabinet control equipment.

The extend darm output contacts withgand a maximum of 30 Volts /1 anp DC without
damage. Typicdly redundancy is not provided unless the physcd dte darms are duplicated,
and when the transcoding is located at the MSC site, the MSC will provide for Ste darms.

3.12. 5 BSSC Cabinet Connections

All connections to the BSSC cabingt, induding DC power, 2 Mbit/s circuits and customer-
defined darms are located on the top pand. Interconnections to externd cabinets are made
with fibre optic cables, which leave the top of the cabinet through a waveguide-bdow -cut-off
filter.

The power digribution pand is mounted a the top of the BSSC cabingt. To provide the
maximum amount of trandent protection, the bettery connections are dl made a a common
point & the top of the cabinet.

3.12.6 BSSC Cabinet Capacities

BSSC Cabinet Standard Equipment

1 BSSC cabinet hardware kit

1 Digribution Alarm board

BSSC Cabinet Capacities

2 totd BSU and/or RXU shelves maximum

48 2 Mbit/s circuit interfaces maximum

The BSU and RXU shelves come equipped with
2BTC

1LANX
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3.12.7 BSU Shelf Capacities

Full Size Boards

8 GPROC2

2 KSW

12 tota externd interface dotsfor MSl and/or ATB
2 GCLK

Half Size Boards

18 KSWX

6 CLKX (requires KSWX dots)
2 PIX additiond

1LANX (2 totd)

Power

2 Power Suppliesinitialy

1 additiona Power Supply for redundancy (3 tota)
3.12.8 RXU Shelf Capacities

Full Size Boards

2 GPROC2

2 KSW

19 totd externd interface dots (up to 16 ATB + 3MS))
2 GCLK

Half Size Boards

18 KSWX

6 CLKX (requires KSWX dots)
2PIX

1 additiond LANX (2 totd)

Power

2 Power Suppliesinitialy
1 additiond Power Supply for redundancy (3 totd)

3.12.9 BSSC Cabinet Environmental Specifications

Power Consumption: 2400 watts maximum

Cabinet Dimensons. 2100 mm x 712 mm x 415 mm (HXWxD)

Hoor Loading: 230 kg max.(2 BSU cages), 136 kg unequipped

Storage Temperature Range: -45 degrees to +70 degrees C (storage)

Operating Temperature Range: -45 degreesto +45 degrees C (operating)

Humidity, Non-condenaing: 20 to 8% rdaive humidity, not to exceed 0.024g
water/g dry air
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Altitude: Up to 3 km, corresponding to an amospheric pressure
range of 6481048 millibars. The maximum ambient

temperature corresponding to an amospheric pressure of
648 millibarsis 40 deg C.

3.12.10 BSSC Cabinet Power Supply

Voltage Range: 40 to -75 Volts DC Podtive Ground, 48/-60 VDC,
nomind

Voltage Regulation: 15%

Maximum Current: 86ampsat +27V, 46 amps at —48V

Typicd Current: 65 ampsat -48V DC, 52 anps a 60V DC

Rippleand Noise less than 32 dBm C-weighting in voice band

less than 200 mv ppover 10Hz -14 MHz
less than 30mv rmsover 10 Hz -14 MH z

Voltage Application Stabilisation: within the specified voltage range in less than 1 sec.

4 OM C-R PRODUCT DESCRIPTION

41MOTOROLA OPERATIONSAND MAINTENANCE CENTRE (OMC-R)

Motorolas Operation and Maintenance Centre (OMC-R) is used centrdly to support the day-
to-day management of a cdlular network. It dso provides data on which to base the long
teem engineering and optimisation of the nework. The principles of OMC-R Network
Management (NM) are based on the 1SO network management. For example, standardised,
open communication interfaces like Ethernet and X25 are used in the OMC-R.

The OMC-R is based upon the Sun Microsystems server and workgtation product line. There
ae two hardware configuraions - one supporting up to 5000 traffic channds and another
supporting up to 45,000 traffic channds. This has the benefits of a reduced cogt for an entry
leve sygem with the 5K modd, samplified sysems adminidration with a single computer
family and the computing power of the Sun platform offering grester capecity.
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Figurel- Motorola O& M Architecture

The Motorola OMC-R is a Reduced Ingtruction Set Computer (RISC). The accurate data it
providesis essentid to the day-to-day management of a GSM network.

Some of the main features and benefits of usng the OM C-R in a GSM network are:

Operations and maintenance are centrdised. This amplifies the network management and
reduces labour costs.

The qudity of serviceisimproved by the smplicity of locating and isolating faults.

The user-friendy MavVMachine Interface (MMI) reduces training costs and operator
erors.

Detalled datidics are provided on a regular bass from which the network can be
optimised to be more efficient and cost effective.

Security control isimproved. This protects the network againgt unauthorised use.

Meachine to meachine connections are samplified by the dandardised communications
interfaces.

Standard UNIX operating syslem means that third party applications can be added by the
custome.

The industry standard database provides SQL access for custom reporting.
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The OMC-R conforms to the following GSM Recommendations:
Network Status Monitoring.
Event/Alarm Management.
Fault Management.
Performance Management.
Configuration Management.

A Database Management System, Man Machine Interface and a Communications handler to
meet the above recommendations are supplied in the Motorola OMC-R package.

The high qudity of service which can be expected from the OMC-R ensures your cdlular
system will be operated and maintaned in an efficient, cos-effective way and provide
optimum performance.

OMC-Rs manage the Motorola BSCs, BTSs and remote transcoders. The GSM network will
continue to operate if the OMC-R should heappen to be offline. It does not affect cal
processing in the network in any way.

The data is exchanged usng X.25 as a trangport mechanism between the OMC-R and the
BSC. The upper layer protocols include a file transfer mechanism, event reporting and a
remote access for the BSS MMI.

42 OPERATION

421 0MC Statistics
The OMC-R periodicdly cdllects the datistics generaied a the network eements under its
control. These datisics are used to support the optimisation of network performance and
qudity and to anticipate degradation in network availability or performance,
The OMC-R can present raw gatigticsin the following eight logica groups of data:

BSS Raw Statistics

Cdl Raw Stetidtics

Carrier Raw Statistics

GPROC Raw Statistics

MTL Raw Statistics

OML Raw Statistics

RSL Raw Statistics

XBL Raw Statistics

There are over 100 raw datisics Each group contains the raw ddidtics pegged a that
paticular device levd. By sdecting any one of the groups the operator can generate a report
on up to seven raw gaigics.
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The OMC-R gathers Setistic data from the network of BSCs.

The OMC-R computes key datistics from the gathered raw detidics For dl cdls in the
network there are 16 key ddidics that can be cdculated over any specified time period.
These are presented in the Key Statistic Report.

The Key Statistics give the operator an overdl indication of the “hedlth” of the network.

Key Satigtics are cdculated for the following:
Handover Success Rate
Handover Failure Rate
Handover per neighbour per cause
Handover per cause per cdll
Externd neighbours Handover
Indication of Overload Flow Control
Handover flow between Cells Stats
RF Loss Rate
Paging Load
TCH Assignment Success Rate
TCH Mean Holding Time
TCH Mean Arrival Rate
TCH Traffic
SDCCH Mean Holding Time
SDCCH Mean Arrival Rate
SDCCH Traffic
TCH Congestion
SDCCH Congestion
SDCCH RF Loss
TCH RF Loss
Cdl Totd Cdls

In the Motorola OMC-R dl the above groups of datigtics are sandard features.
422TheOMC Man Machine Interface (MMI)

The OMC MMI is a userfriendly Graphicd User Interface (GUI), based on the Open
Software Foundation motif (OS~Moatif). This makes it easy for the operator to manoeuvre
through the OMC functions and cary out everything in network management through a
sngle focd point. It makes a smple job of al mantenance, network reconfiguration, trouble-
shooting, diagnogtics, and system adminigtration (See figure 2 below).
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A summary of the darms present in the network can be seen directly from the GUI and

access to the darm detail window can be easily obtained.
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Fgure2 — Motorola OMC-R GUI

4.2.2.1 GUI support for large Networks

As the capacity of a sngle OMC-R increases a number of extensons have been introduced to
provide functiondity to asigt in managing larger networks. This will reduce clutter on the
map and darm window’s, speed up search in the darm window while making it easier to find
network dements in the login window. The summary information dlows for quick review of

the overdl network status.

Functions indlude the following:

BSS naming on forms.
MIB/Network Element congsency.
Short Iabels on map.

Alphabetic display in remote login window.
Auto-create comms links.

Find on aarm window.

Copy on darm window.

Alarm details for single darm.
Alarm deferrdl.

Split darm window.

Reassgn darm.

Auto-remove cleared darms.

Alarm summary (darm window).
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4.2.3 Network Status Monitoring
4.2.3.1 Map Display

At the heart of Motorolds OMC-R are the pictorid digolays providing views of
network equipment. The OMC-R provides hierarchicd, geographicad and
topographica views of the network dlowing the operator to quickly gain an
undergtanding of the network status.  The geographicd mep is displayed as a
background, overlaid with nodes and links representing the RF network.

Maps

lcons are used to identify the individud network eements such as Base Station Controller
(BSC) Base Transceiver Station (BTS) or Mobile Switching Centre (MSC).  Network
elements or links can be annotated with a name or location (See Figure 4 below).

From the map view a user can obtain further detailled operationad detus, or enter immediately

one of the further functions for device management, configuraion management, remote login
to the device or performance management.

The daus of each node and link is continudly updated on the display with colours and icons
used to grephicdly indicate the class and severity of any darms occurring at that dement or
link. A new incoming darm will dso cause the icon of the affected dement or link to be
clearly identified on the screen.

— Sanity_1003: Subscriber Mods ==
File Edit Wiew Display Fault Mgt Load Mgt Options Help

Figure4 - Network Map Display
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The standard GUI map is available on the OMC. If a detailled geographical map of the area is
required it can be loaded on separatdy.

424 Alarms

When an darm occurs, the operator is derted by the main darm icon being animated and by
a waning sound. An dam summay shows the number of outsanding darms a each
sveity levd. The dam datus is reflected in the mgp display by a colour change and
flashing of the network node concerned. Maps can be specidly configured to suit the
monitoring requirements of each Network Operator.

Notification of a new dam or event can dso be directed to a pager to notify an engineer
remote from the OMC-R workstation.

The OMC-R user can access the darm from the map, from aarm subscription list or from an
event window opened for the specific network node. The user has control over the format
and sorting of darm/event displays.

Inbound events and dams ae dandardised and entered into a log with full fecilities of
search, recal and sort. The event log hes automatic and manud rollover.

Each map has a ReSync capability. The OMC periodicaly checks the devices in the network
to ensure that the map shows true representation of the hedlth of the network.

4.2.4.1 Event /Alarm Subscription

Typicdly an O&M centre has a number of OMC-R operators. A subscription process alows
the individud OMC-R operators to concentrate on events and aarms from a specific section
of the nework or on a paticular type of event or darm. Subscriptions are not exclusve
therefore multiple users may have subscriptions that cover a specific event or darm. A user
can dso have multiple subscriptions and therefore receive notification of new events and
adarms under any of these subscriptions.

Subscription ligs can be modified, deeted, renamed and displayed by the
operator. Each event and aarm subscription uses the following criteria:

Source Device

Alarm Type

Alarres

4.2 4.2 Alarm Management
Alarm management is supported using, for example, the following festures:
BSS Trangent Alarm Handling
Alarm Ndification via Paging

Alarm Handling Improvements
0 Map Event History
o Alarm Blackliging from Alarm Window
o OICAlam Clearing at OMC

Systems Engineering, GTSS Motorola Confidential & Proprietary Page 35



BSS Description

4.2.4.3 Classes of Alarms
Communication falure — Indicates an darm relating to a fault in the trandfer of data from
one paint to another

Qudity of Service falure — Indicates an darm asociated with degradation in the qudlity
of sarvice

Processing failure - thisis an alarm associated with software or processing faults

Equipment falure — Indicates an darm associated with an equipment fault, transmitter
failure or power problem

Environment falure — Indicates an dam asociated with the room in which the
equipment resdes

Software Alarms Messages —Indicates darms associated with software related errors, are
generated only in GPROC-based devices and are reported to the BSS Software Fault
Management (SWAM) application software

4.2.4 4 Classes of Events

Indication of a device change of state at a N.E.
Test result informetion
Information on traffic conditions
Filetransfer indication
Measurement result indicetion
Indication of afaulty device condition at aN.E. (an darm)
4245 Classes of severity:
Criticd - Indicates that a fault affecting the service has occurred. Immediate corrective
actionisrequired

Mgor - Indicaes that a fault affecting the service has occurred. Urgent corrective action
isrequired

Minor - Indicates the existence of a fault that does not affect the service. Corrective action
should be taken to avoid amore serious problem

Warning - Indicates the detection of a potentid or impending savice-affecting fault.
Action should be teken to further diagnose and correct the problem to prevent it
becoming more serious

Indeterminate - Indicates that the severity of the fault cannot be determined
Clear - Indicates the dlearing of previoudy reported darms

425 Event and Alarm Handling

Once a paticular Alam event has been seen the OMC-R operator can register
: that it is being handled. Any other OMC-R operator accessng that darm will
: then see the name of the individud handling that darm. Further a comment can
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be tagged to the darm 0 that users can log notes to others as the darm is being resolved.
Specific event types or nodes can dso be ‘blacklised s0 that reporting is barred (athough

the event is logged).

An darm threshold can be st to only show an darm after it occurs a certain number of times.
Alams that have been subscribed to will gppear on the operator's termina. The operator can
change the status of these darmsto one of the following:

New - Indicates that the operator has not yet acknowledged the darm
Seen - Indicates that the darm has been acknowledged, no further action has been taken

and the fault has yet to be rectified
Handling -Indicates that the operator is attempting to rectify the fault that caused the
alam

Cleared -Indicates that the fault has been rectified, or cleared by the operator
4.25.1 Event and Alarm Thresholds

An operator may define event and darm thresholds so that the OMC-R is natified following a
pre-set number of occurrences of a particular event/darm.

4.25.2 Event and Alarm Printing

Event and Alarm information may be routed to a printer.

4.2.5.3 Save Alarm Context

This dlows the BSS to store any darms and events that may occur whilst the OMC-R is
inaccessible for any reason.

6.2.5.4 Network Element (NE) Device Reconfiguration Control

This feature enables the operator to change the device sate and obtain the Satus of devices.

4255 States

There are two types of states possible.

Adminigrative -Set by the operator a the OMC using Remote Login fecility or locdly at
the site, usingaPC

Operationa -Controlled by the NE Fault Management gpplication
4.25.6 Administrative State
There are five adminidtrative states. They are asfollows:
Unlocked -Norma operdtion Sate of device
Locked -Unavailable for norma operation
Shutting Down -Will become locked once its current tasks have been completed
Equipped - The device is known to the system
Unequipped - The device is not known to the system
4.25.7 Operational State
There are three "operationa" states. They are asfollows:
Enabled -1n this Sate the device is not supporting user traffic
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Disdbled -In this state the device cannot support user traffic

Busy -In this gate the device is supporting user treffic
4.25.8 Consolidated Alarms

The map aea shows dams a nodes based on device severity, so if a BSS contans an
“daming” device the BSS icon is darmed. A problem with this gpproach is that a redundant
device that goes criticd causes the BSS that contains it to go critical. Therefore, the map is
red mogt of the time. The operaor is mided into thinking there is a criticd problem a the
BSS when in fact the problem may not affect the subscriber.

This feeture diglays darms on the map in terms of the impact on the subscriber. A loss of
sarvice results in a critica severity; a loss of cgpacity reqults in a mgor severity; and a loss of
redundancy results in a minor severity. A redundant device that goes criticdl causes only a
minor functiond unit severity (a functiond unit is a BSC, BTS, RXCDR or cdl), but if the
lagt radio unit or controller associated with a cdl goes critica then the displayed cel severity
is criticd. The map therefore enables an operator to prioritise his work according to the
impact on the subscriber.

4259 Call Trace

The cdl trace facility enables a PLMN operator to trace the activities of various network
edements for events asociated with a paticular subscriber or equipment. With a sngle
command, the operator & OMC, MSC or BSS can activate a trace. Each cdl trace object has
certain criteria associated with it. The operator is required to specify the criteria to activate a
cal trace object. When a cdl in the BSS mesets the criteria, a trace gets invoked by the BSS.
The BSS collects various data as specified in the trace criteria and sends it to the OMC-R in
the form of trace records. The BSS sends these trace records in ASN.1 format. The OMCG-R
converts the records into GSM 12.08 format and saves the data in the form of log files a the
OMC-R. If the operator has cdl trace product he is able to andyse the data and find out
solutions to improve the nework peformance. The operator dso has the option of
forwarding the records to the NMC. When dl the conditions of a trace criteria are met, the
BSS deletes the cal trace object and informs the OMC-R. The operator may aso request the
BSSfor apremature deactivation of atrace.

When an operator (&t OMC/MSC/BSS) crestes or deletes a cal trace object, the BSS notifies
the OMC-R and a trace criteria gets crested/deleted a both BSS and OMC-R. The trace
criteria are perdgent over the OMC-BSS interface. That means if a trace criteria object is
present in BSS, it is present in OMC-R and vice versa. The only exception is ‘completed’ call
trace objects that exist at the OMC-R only.

4.2.6 Performance M anagement

Peiodicdly the OMC-R will collect the datigtics generated at the network
o iJ eements under its control. The interval for collection may be set to 30 or 60

aa'ﬂ_ minutes.
Performance  Data production and collection for Performance Measurement is scheduled
through the following functionsto alow the operator to:
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Enable or disable gatistics measurements for dl or selected device types
Read the interva at which statistics are reported

Modify the reporting interva

Read the threshold vdue

Modify the threshold value

Reed individud vaues of measurements

Reset the vadues of gatistics by acdll, board or ste ID

4.2.6.1 Performance Data Processing - The PM File Parser
Performance data is generated at the BSS and the RXCDR and stored as a PM data file. At
st intervasthe PM files are sent to the OMC that logs and stores the data.

The PM data processing software (known as the PM Parser) converts the Raw Statistics into a
suitable format for storage in the Informix database.

The parser extracts the Raw Statistics from the data files and stores eech in the gppropricte
column in the database.
4.2.6.2 Performance Data Presentation.

The operator can create and run reports from performance data stored in the database. This

data and reports are in a format that is easy to digest. Reports are available for bath key and
raw gatigtics.

Operators can generate their own reports usng the command line interface with Customised
Reporting by Motorola Informix ISQL and ACE packeges are dso in the sysem for
generaing customised reports. These reports can be set L to run as Cron jobs.

A Cron-Job can be set to run reports, backup and remove the processed raw data files. It may
be scheduled to run a night when there is low loading on the network.

4.2.6.3 Graphical Presentation of Key Statistics

It is possble to generae and display graphica reports from key datistics data (See Figure 5
below). Additiond featuresare:

Operator Customisation
Multiple Sdection Criteria
GUI Stats Management
Activation from Map
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Fgure5 — Satistic Report Example

Examples of the graphica reports available are seen below:
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Fgure 6 — Graphicad Report Example
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43 CONFIGURATION

4.3.1 Configuration management
The Configuration management is a centrd facility for the following tasks

o Configuration at the OMC
J'[j:[J . NE Software Load Management
a
Canmg Mgt NE Software Download

NE Operationd Database Backup Site Reconfiguration

4.3.2 SiteReconfiguration

The OMC can add, modify, display and delete the parameters that determine the operation of
the NEs using the OMC - BSS Remote Login interface.

4.3.3 NE Configuration at theOMC

The OMC maintans a configuration file to communicate with al the nodes on the network.
This endbles it to peaform Configuration Management. The file contans detals of dl the
nodes managed by the OMC, the software load for each NE and defines dl the aldresses for
the OMC NE data communication protocol.

4340n Line Network Expansion

This will dlow an operaor to peaform the following configuration operation via the
navigation tree GUI:

Copy and Paste aBTS
Re-parent aBTS between BSS's
DdeteaBTS, including its contents (e.g. cells, RTF s RSLs etc)

4.3.5 Neighbour data synchronization for multiple OMC’s

Data synchronization faclitates the synchronization of cdl/neighbour data between the
OMCs and beaween OMC's in a multrtOMC-R ewironment giving the following
enhancements:

Neghbour propagetion after auditing anew BSS binary file
Neighbour propagation after entering anew BCCH, radio device etc

Enhancements to the proxy cdl feature will dlow automatic crestion/updeting of proxy
cells between Motorola OMCs or via spreadsheets from non-Maotorola OMCs

Proxy cdl can be automaticaly created from neighbour information
4.3.6 Softwar e L oad M anagement

This feature endbles the operator to load a network eement remotdy to the OMC-R. Once
the load has been ingdled on he OMC-R it can be downloaded later to the BSS under the
OMC-Rs control. The OMC-R can load to the BSS an individuad component or complete
software.
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When the OMC-R carries out a software load it transfers both the BSC and the rdevant BTS
loads to the BSC. Then the BSC subsequently controls the downloading of the BTSs under its
contral.

The OMC-R holds two versons of the software for each network eement. The previous
software can be restored if there are problems when |oading the new version.

4.3.7 Software D ownload to a Network Element

Once the load has been inddled on the OMC-R it can be downloaded later to the BSS under
the OMC-Rs control. The OMC-R can load ether an individud component or complete
software to the BSS.

When the OMC-R does a software load it transfers both the BSC and the rdevant BTS loads

to the BSC. Then the BSC subsequently controls the downloading of the BTSs under its
contral.

A facility to enhance the software download function is the Code Storege Fecility Processor
(CSFP)

This is a GPROC device to reduce sysem downtime whilst propageting new software
ingances. A software indtance is a complete set of software and firmware objects including
the database object.

In the past, propagating new software meant the BSS was not avalable for consderable
periods of time. The mgority of the downtime was due to link throughput and network
topology limitations. The CSFP feature downloads the software ingance while the system is
online. This reduces the time that the sysem is unavalade. After the software has been
populated to dl desred Stes the BSS is reset for the new software instance. Since the new
ftware indance exists locdly it is no longer limited by link throughput and network
topology so network outage time is reduced.

In addition to migraing to new software loads, the CSFP feature can dso fal back essly and
quickly to an exising software ingtance. As described above, a new software ingance is
dispersed to dl CSFPs in the BSS. Then the network is reset. After resst, dl non-CSFP
GPROCs begin the new software load while the CSFP optiondly retains the old software
load.

6.3.8 Network Expansion

These features will further enhance the operator’s ability to add eements to the network and
therefore improve efficiency:

The ability to add or delete Stes or cdls as complete entities will save sgnificant operator
time and reduce errors arising from elements not correctly deleted.

Baich mode functiondity will permit operaiors to set up a chan of events and thus
provide enhanced automation of configuration.

The use of sandard configurations will save having to enter common data more than
once.
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4.3.9 NE Operational Database Backup

The operationd database a a NE contains dl its configuration and operationa parameters. A
binary verson of each NE's Operationd Database is held in the OMC. So, if there is a fallure
a the NE, logt data it can be recovered by downloading the backup database from the OMC.
Updating the binary verson of the Operationd Database from the NE is known as Database
Check pointing.

4.3.10 Generic RF Planning Tool I nterface

After a frequency re-plan, the PlaNET and NetPlan RF planning tools produce tab-ddimited
ASCII files in the same agreed format. DataGen is able to import these ASCII files directly
into its database. Once the correct hardware etc. has been specified, the RF planning data can
be put into the BSS binary databases. If the correct hardware etc. is not specified, DataGen
produces a report file detaling the hardware changes necessary so that the BSS binary
databases hardware match the RF planning data requirements.

DataGen can import RF planning data from other planning tools besdes PaNET and NetPlan
once the dataiis in the agreed spreadsheet format.

Some parameters can be imported directly onto the OMC-R these are related to site latitude
information

Motorola's pogtion is to release the generic RF data interface format for both IMPORT and
EXPORT and to meke that avalable as part of a developer support programme to dlow third
party planning tool providers to integrate with the OMC-R.

4.3.11 Security & System Administration

4.3.11.1 Password Authentication of OMC-R Operators

OMC-R operators access the system through a unique login of user name and a password.
This login and the defined limitations of access for each operator are st by the system
adminigrator.

Commeand partitioning festure is a means of partitioning OMC users into different security
aress. Options that could be used to dter OMC/BSS information a the OMC user interface
will be dlowed or disdlowed by the access an operator hasto a security area.

This levd of security can be used to keep operaiors to work where they access only
commeands essentid to their job role.

It dso improves the OMC operation by giving users a smdler, esser and more gppropriate
choice of menu options

4.3.12 Palicing of Network Addresseson Inward Traffic

The OMC-R performs a vdidation check on dl incoming X.25 source addresses.

44 GPRS PCU SUPPORT

The Packet Control Unit (PCU) peforms radio functions and GPRS
network functions. It has interfaces to the OMC-R, BSC and SGSN. The
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Motorola PCU hardware is based upon proven off-the-shelf equipment that
uses the compact PCl standards.

The OMC-R PCU support for GPRS is a fully integrated solution within the exising OM C-R
architecture. It conssts of support for the PCU as pat of the BSS in the following key
management aress.

Fault management

Configuration management

Performance management

Load management

Security management

On-line hep.
Alarms associsted with the PCU are shown dongside the normal BSS darms. Alarms can be
handled in the same way as the exiting OMC-R - via a pop-up menu. There is dso some

support for the consolidetion of PCU darms as shown by the subscriber impact Statement
within the darm message.

The exiging OMC-R configuration management gpplication has been updated to support
GPRS BSS & PCU configuration. The various functions can be accessed from the navigation
Tree.

The following OMGCR configuration management functiondity will be supported for the
GPRS dements.

OMC-R GUI support for creetion (with default parameter values) of PCU

OMC-R GUI support for deletion of PCU

OMC-R GUI support for cregtion/deletion of devices under the PCU

OMC-R GUI support for view/modify of GPRSBSS & PCU parameters

Propagation of related cell parameter vaueswithin cdlls
The exising OMC-R performance management gpplication will be updated to support new

GPRS BSS & PCU datistics. The OMC-R performance management application provides the
following functiondlity:

Background dtetistics sent to the OMC-R in intervas of 30 or 60 minutes
Background statistics can be displayed in graphica format

Background gatistics can be digplayed in tabular format

Key datistics can be derived from raw datistics.

Custom datigtics can be derived from raw & key datistics.

PM reports can be scheduled.
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44.1 L oad and Database M anagement

The PCU load/database will be included as part of the sandard BSC load/database download
from the OMC-R to the BSC. Thus the existing OMC-R load and database management
functiondity will gpply to GPRS PCU. This consigts of:

Ingtall of software load/database
Delete of software |oad/database
Download of software |oad/database
Activate (Swvap) of new software |oad/database
Upload of database.
44.2 Security Management
The exising OMC-R access control will gpply to the GPRS PCU, giving the following:

Access control shdl be administerable by the security adminigtrator.

Access control shdl be on a per opeaion bads eg., opeaor 1 shdl not be dlowed to
perform configuration operations.

The security management will appear exactly the same as the existing screens.

45REMOTE LOGIN

451TTY Interface

= This method of entry for BSS MMI commands uses a termind emulation
{%E' Ll window to enter the commandsline by line.
II_E

Rernote Login

45.2 Batch Facility

This Fecility uses a command file for a sequence of BSS MMI commands. The commands
use atext file, which can be sent to the BSS and executed at any convenient time.

46 SYSTEM ADMINISTRATION
The OMC-R provides the platform for the following tasks:

Equipment replacement i.e. taking equipment in or out of sarvice
Maintenance

Recent changes

Troubleshooting and diagnogtics

System adminidration
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46.1 Command Processing

The MMI enters commands and executes commands.
4.6.2 Help Facility

The OMC-R provides extensve ontline hdp.

4.6.3 Batch File

A fadility for creeting and executing commands in batch.
464 Command L ogging

All BSS commands from the OMC-R operator are time stamped and logged with a user
identity. Usng the logs to review the higory of an individud operaor is useful when
assessing OMC-R activity.

46.5 Additional Tools

Additiond tools are available for the OMC-R system.

The event-counting tool will produce metrics based upon the number of dams or events
produced by the sysem. This helpsto detect link failure trend, QOS degradation and so on.

Cdl Andyds Tools search for potentid anomdies within cdls. By comparing the datidics
with known thresholds and rules it gives the operator a ligt of cdls to be investigated and a
possible root cause.

Cdl Trace Products will enable the operator to track cdls a random, or paticular users, by
recaving mobile report data, long trend didributions and both. Red-time gragphicas ae
produced, not only for troubleshooting but aso for optimisation purposes

Circuit & Channd Error rate monitoring will hdp the day-by-day operation and mantain the
qudity of service by ensuring outages are reported immediatdly.

4.6.6 Database Management System (DBM S)

The database a the OMC Processor is primarily for storing processed datistics on the
GSM/DCS network. It uses an indudtrid dtandard Relationad Database Management System
(RBDS) known as Informix. The DBM S features the following applications:

Structured Query Language (SQL ) for custom reporting.

Read only access to the OMC's performance management database. This enables the
customer to develop or purchase externd gpplications for reports.

Database backup.
Database administration.

46.7 SQL
Standard SQL query language for reading of the PM database.
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4.6.7.1 Read Only access to the Performance Management Database

Readonly access to the OMC-Rs PM database is a feature for the customer to extract
information for further processing and andyss on other platforms.

4.6.7.2 On-line Database Backup

The system adminigtrator may carry out on-line backup of the OMC-R database. This avoids
the need to hat OMC-R operation during regular backup exercises.

Database Adminigration Fecilities

The OMC-R hasthefollowing facilities for database adminigtration tasks:
Database Status information (status of users, logs, archives, €tc.).
Set-up and monitoring of database initidisation parameters.

Query and alocation of database space.
Database archiva procedures.
4.6.8 Communications Handler

46.8.1 Internal OMC Communications

TCP/IP
Ethernet
X1
4.6.8.2 OMC to Network Element Communication

X.25 based
4.6.8.3 OMC-R to other NM Systems Communications Profile

Q3/CMIS-based (optiond)
X11-based (optiondl)

47MOTOROLA 3G INTERFACE

4.7.1 Q3 Network Alarm Management
The Q3 interface is a product comprising of software and computing hardware

The object modd used on the Q3 interface is based largely on GSM 12.20 and TMN (ITU-T)
X.721 and M.3100 gandards. The OMC-R Q3 interface supports a fully compliant X.721
multiple event forwarding discriminator, multiple manager and log interface for forwarding
and storage of manager accessible event/darm logs.

The Motorola OMC-R is used to operate and maintain the radio network eements (BSC,

BTS, RXCDR) of a PLMN and as such is a network element manager in the context of the
TMN modd.
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For the Operator specific layers (busness, sarvices and network management), Motorola
supports the use of the Q3 interface for exchange of network management information to any
Q3 compliant NMC platform.

The Q3 OMC-R supports a fault management and a configuration management interface to
RF network elements and parameters viathe OMC-R mediation device.
The Motorola Q3 interface supports the following functions.

Fault and event management.

Standard EFDs and logs fully supported. (create, set, get, delete).

Standard alarm and event format with cgpability of additiond text.

Configuration management reporting (creste, delete, operationd and adminidraive dae
change and attribute va ue change notifications for Q3 interface objects).

Sate change information for non-Q3 interface objects and devices.

4.7.2 Configuration management:

Capability to read from and write to dl BTS object (cdll) RF parameters.

Capability to creste or ddete and reed or write to adjacent cel (neighbour) and
handover/power control dgorithms.

Read from and write to adminigtrative state (where supported at OMC).

In addition to the specific festures above, which are separaidy orderable software options,
the Motorola interface provides the following:

Alignment with GSM 12.20 phase 2 object modd and GDMO.
GSM 12.08 cdl trace support.

Multiple manager (NMC) support.

Link recovery mechanisms.

Fully conformant Q3 OSl dack with X.25 (separate option) or Ethernet LAN trangport
layer.
4.73Motorola’'s Q3 OMC-R interface provides:

A gandardisad, open interface available to higher-level management systems.

Ability to integrate the Motorola OMC-R into a large multi-vendor network management
system.

48 GUI CLIENT

Motorola's solution for multiple remote OMC access is to provide a GUI
save tha can support a number of concurrent GUI's. This is executed
locdly on the sarver and displayed using the X11 protocol on X-terminds
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or older dower equipment, while the totd number of concurrent GUI's
accessing the OMC-R cannot exceed 10.

The GUI dient will comprise of the follow ing festures.
Full GUI functiondity as supported on Sun Ultra 5 MMI sarver or dient platform -
except:
0 noAudiosound;
0 asngleCD ROM ingdled locdly on the server only;
o asngle DAT/QIC deviceingdled localy on the server only.

Up to four concurrent GUI sessons executing locdly and displayed remotey using the
X11 protocol.

Functiondity normaly accessed usng the “root” menu on the Sun Ultra 5s eg.
Database utilities will be accessed using scripts executed from the command line.

49 EXTERNAL COMMUNICATIONS

49.1 Workstation on remote L AN segment

A dedicaed 64kbit/'sec link to the remote LAN segment is required (for reasonable
performance). No limit is specified for the number of remote Uls (except for the overdl
OMC limit). To reduce the network traffic on the remote link we recommended the use of an
MMI Processor on the remote LAN segment. This is preferable to usng X11 to display the
OMC GUI on a remote X display. We recommend the ingtdlation of OMC software on the
MMI Processor on the remote LAN sgment (MMI Server). Remote Ul Processors can then
load the OM C software locdly and not over the 64kbit/sec link.

For interconnecting LAN segments over a 64kbit/sec link Motorola recommends the Codex
6520 multi-periphera router.

We recommend that a worksation at the remote ste is equipped with CD ROM drive, tgpe
drive and AnswerBook (Sun documentation on CD). This will keep tréffic to the remote ste
to aminimum.

6.9.1.1 OMC to BSC/RXCDR Communication

The method of connecting with the OMC-R to the BSCs and RXCDRs uses an X.25 packet
network to transport the X.25 data.

49111 X.25 Equipment

The OMC communicates with network dements over X.25. An X.25 packet switch provides
the physical connections to the OMC. A multiplexer is used to connect the 64kbit/sec X.25
traffic to a timedot on a 2Mbit/sec link. In a future rdease of The Moatorola Codex 6560
packet switch direct E1 connection will be supported.

Codex X.25 packet switch (modd 6525 or modd 6560) and multiplexer (Motorola Codex
6250) are recommended for use with the OMC by Motorola. The following packet switches
(networks) are dso supported:

Datex - P (Germany)
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Netrix Packet Switch

The configuration of the X.25 equipment depends on the sze of the network to be managed
by the OMC.

410 MOTOROLA DATAGENDATAGEN/OFFLINE MIB

DataGen is a BSS configuraion Management tool designed to creste and
mantan the BSS database used by the Motorola GSM networks. It will
alow the operator to perform the following functions:

Vdidate and Insart BSS area definition filesinto an internd database.
Create MMI command scripts.

View topology maps for a given network.

Copy BSS area and Upgrade the software version.

Report differences between BSS aress.
Read Configuration Management database objects into the database.

DataGen has the benefit of being able to configure a central database containing dl the data
for an entire network. This dlows greater flexibility in system expandon and the addition or
extenson of new festures. DataGen has a tool, which provides the cregion of MMI scripts,
system databases and the dis-assembling of binary databases into congtitutiond parameters.

DataGen is built upon the Sun UltraSparc 170 E, an identicd hardware to the OMC-R. They
may be deployed on a shared Ethernet LAN for the interchange of data whilst getting the best
in competibility and security from the two systems.

DataGen is intended to be used for "back office’ preparation of large-scae network changes.
This is a caefully planned and controlled operation, which requires the audit and approvd of
suggested changes before gpplying them in the network. Actud deployment of the changes in
the network is through the OMC-R which, is then used for day-to-day smdl scde changes
where required.

411 NETWORK HEALTH ANALYST

4.11.1 Alarmsand Satistics Analyser

This fadlity encgpsulates the knowledge of Motorolds expets and design engineers and
makes it dl avalable to the operator around the clock. An optiond feature, it reduces the
amount of effort and sill required to operate the RF infrastructure. The Network Hedlth
Andys gathers darms and datistics data from the OMC, andyses it and reports conclusons
through the existing operator workstetions.
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412 HARDWARE

4.12.1 Equipment List for the Scaleable OMC-R

The Motorola Scdesble OMC system (See Figure 7 below) conssts of a number of UNIX
processes divided between the following hardware platforms:

System Processor
MIB Processor

MMI Processor

0OS Stack Processor (optiona)

Remote Login Processor (RLP) (optiond)
Expert Advisor Processor (optiond)
DataGen Processor (optional)

LOCAL AREA METWORHK (LAN)

SUMN SPARCsetion 5* [ gﬁ [

DataGen/ONLine =1
MIB procassor* m .

Lewemark Dpira BN+ printer {wilh softwara) E— {
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Figure 7 - Motorola Scaleable OM C Hardwar e Architecture

6.12.2 SCALEABLE OMCBENEFITS
The benefits of the Motorola Scaleable OMC system which is based on SUN SPARCdation

hardware include:
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0 Lower computer platform costs
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o0 Eliminate Packet Switching costs for small systems

Reduced Cost of Ownership

0 Low ongoing cogt of maintenance
0 Locd mantenance in many countries

Consgtent software through traffic channd growth

Smplified Sysem Adminigtretion
0 Single computer family
0 Reduced training costs

SUN as drategic supplier to Motorola
0 Industry leading supplier of Client/Server
0 World-wide support organisation
0 Scaesble computer architecture with common components
0 Lower cost of ownership (purchase; post warranty support costs)

4.12 .3 Motorola Scaleable OM C— Structure
The Motorola OMC Server can be configured using the following scaegble seps:

OMC Server Hardware

0 OMC Server Hardware Upto 5k TCH
0 OMC Server Hardware Upgrade to 10 k TCH

Software steps of 5k up to 45k TCH

4.12.3.1 System Processor

BSS Description

There is one Sysem Processor in every OMC. All communication with network eements

goes via the System Processor.

System Processor

Minimum Configuration

Series/Model

Sun Ultra Enterprise 3500.

Scaleable OMC CPU

Up to 5,000 TCH
Up to 10,000 TCH

2 of 400 MHz CPU With 500kByte cache.
4 of 400 MHz CPU With 500kByte cache.

Up to 30,000 TCH

4 of 400 MHz CPU With 500kByte cache.

Up to 45,000 TCH

4 of 400 MHz CPU With 500kByte cache.

Scaleable OMC Main
Memory

1Gb

Capacity

Scaleable OMC Disk

Up to 5,000 TCH

18 GBytes externd mirrored disk (totd = 2 X 9 GB)

Up to 10,000 TCH

32 GBytes externd mirrored disk (totd =4 X 9 GB)

Up to 30,000 TCH

32 GBytes externa mirrored disk (totd =4 X 9 GB)

Up to 45,000 TCH

32 GBytes externd mirrored disk (tota =4 X 9 GB)
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Backup SMCC 4-8 GB DAT tapedrive
Operating System Solaris25.1

Environment SUNprint 1.0; Sunlink X.25 9.0; Sun’s Common
Desktop Environment;

Soldtice DiskSuite 4.0; Answerbook
Database Informix

OnLine7.13.UC4

ESQL 7.24

ISQL 6.03.UC1

All licences are runtime.

4.12.3.2 MMI Processor

One GUI sesson can be run on the MIB processor. Each additional GUI session requires an

MMI processor to run except in the case of new 5,000 TCH systems where 2 GUIs can be run
on an MMI Processor.

MM Processor Recommended Configuration

Series’Model SPARCstation 5 Model 110 or Grester

Main Memory 256 MB

Disk Capacity for MMI 1 of 9GB internd disk drive or more

Client

Disk Capacity for 1 of 9GB internd disk drive or more

MMI Server

Operating System Solaris2.5.1- Server

Environment X11 Rdea= 5 vardon 26 - IXI Motif User Pack 1.2.4d for
SPARC Solaris 2x (1 user); Gensym, TeeWindows if E.A.
Option ingdled.

Data Presentation [-Connect, Runtime, single user; WingZ 1.4.1
Applix Spreadsheet 4.3; ApplixData 4.3

Note Applix Spreedsheet and ApplixData are not required when configuring as an MMI
client.

413 MOTOROLA OMC CAPACITY AND AVAILABILITY FIGURES

4.13.1 OMC Capacity Figures
Thefdlowing table provides capacity figures for the Motorola Scalesble OMC.:
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OMC Capacity Parameters E3500 E3500

Maximum Network Sizein TCH 5000 45,000

Maximum Number of Network 15 120

Elements managed

Maximum Simultaneous GUI sessions|® 10

(Only 1 GUI session per machine

except for the RLP)

Maximum Simultaneous GUI sessions |4 4

per RLP

Maximum Simultaneous login to BSS |6 20 (max. 8 to ay given
sessions NE)

Maxi mum Simultaneous File 6 12

Download to BSSsessions

Maximum Simultaneous File upload |4 15

sessions

Maximum sustained event rate (Events| 10 (8 damsand 2 |15 (12 damsand 3
per second) date change) state change)
Maximum event burst over 20 minute [20(16damsand |60 (48 damsand 12
interval (Events per second) 4 state change) state change)

4.13.2 OMC Availability Figures

This section attempts to set target availability for the OMC system processor concerning
unplanned outages only.
4.13.2.1 Definition

Avalability isthe system up time expressed as a percentage of totaHime:

Availability =UpTime/(Up Time + DownTime) = MTBF/(MTBF + MTTR)
4.13.2.2 Availability Target

An overd| target of 99.99% is recommended for the E 3000 based OMC system processor.
Thisis based on an annud downtime of about 1 hour broken down as follows:

2 restartsdue to 1 hardware failure every 2 years. 20
3 restarts due to software (OS and gpplication) every year: 0
Totd (Minutes) = 0

Note: Each restart is assumed to cause an outage of 10 minutes. A hardware failure causes 2
resarts, one to recover from the falure and one to replace the faulty part. Outage due to
software upgrade of the OMC is targeted a 6 hours per new release.

4.13.2.3 Availability Conditions
The OMC System processor is consdered available under the following conditions:

The OMC System Processor is running the main OMC applications with a least 50% of
it's maximum CPU capecity, a least 50% of it's memory capecity and at least 50% of
it's 1/0O cagpacity and dl of it's disk capacity (et leest one sSde of the mirror) available to
the gpplication.

Systems Engineering, GTSS Motorola Confidential & Proprietary Page 54



BSS Description

SINTRODUCTION TO DUAL BAND

This section has been written to provide information on the use of Dud Band GSM1800/E-
GSM900) cdlular networks. Mainly it covers the Implementation of Dud Band Systems,
including BSS Implementation, Traffic Management of Multiband Handovers, Operations &
Maintenance, and Preparation for Multiband Operation. Also included is a section covering
Motorolas Experience in Multiband Operation.

5.10OVERVIEW

GSM 900

Multiband dlows a cusomer with licences in 4 Macrocells

both GSM1800 and E-GSM900 frequency bands
to support the use of Multiband mobiles over
both bands. By supporting trangparent handovers
between E-GSM900 and GSM1800, Multiband
enables mgjor capacity benefits. DCS 1800

Macrocells

i

Usng expeience gained from deveoping our —

dreedy  successful  microcdlular  dgorithms, l i I/
Motorola have developed unique  Traffic

M anagement features (SJCh as Band Preference Transparent handovers between GSM 900/GSM1800

Mode), which makes full effective use of the
extra capacity offered by a Multiband network.

Costs can be reduced, and operability improved by sharing the same OMC-R, BSC, RXCDR
and MSC between the two frequency bands. Both Motorola and non-Motorola equipment
can be integrated to provide a Multiband Network.

52MULTIBAND SOLUTIONS
A Mobile Subscriber (MS) may operate in one of the following waysin a Multiband network:

P TheMS supports only ane band.

P The MS supports more than one band, but can only function in one band a a time.
Frequently referred to as "Knife Switch" mobiles

P The MS supports more than one band, and can function in more than one of these bands
a atime. Usudly referred to as "Band Aware' mobiles

ETS has defined the sandards so that a sngle band MS can gill operate correctly in a
Multiband network.

A new cdassmark has been defined by ETSI, which can be sent to the BSS very early in the
“campon” process to advise the network that it the dud band mobile is adle to utilise more
than one band. A Band Aware MS is adle to ligen on both bands and to report back to the
BSS the drength of sgnas heard on ether or both bands. The BSS can then use this
information together with the cdassmak information to sdect an gopropriate handover
candidate cell for the subscriber.
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53LICENSING SCENARIOS
There are three possible scenarios for the granting of Multiband license.

Existing GSM 900 Network Operator isgranted a GSM 1800 license

This is a typicd scenario in Europe, where cgpacity on GSM 900 networks is reeching its
limit and Network Operators are requesting the extra frequencies in the GSM 1800 band in
order to increase the network capacity.

Existing GSM 1800 Network Operator isgranted a GSM 900 license

This scenario seems less likely, and has not been seen as yet.  In Sweden, it has been
announced that some GSM 1800 Network Operator will be granted mandatory roaming
rights to GSM 900 networks, but this would ill be conddered as two separate networks
rather than a Multiband network, and would not alow for handover between bands.

A new Network Operator isgranted both GSM 900 and GSM 1800 licenses

This scenario may occur in countries with only a single Network Operator, or in new
networks, which are planning to be Multiband from initid implementation. It is possble

Existing License Additional License

Multiband

GSM900 —— + DCS 1800 ———,
Network
DCS 1800 —— + —— GSM900 — or
Two
I
None + GSa“f]gOO Differentiated
Networks

DCS 1800

that some new licences may be for GSV 1800 and EGSM900.

There are severd ways that extra channds may be used, often depending both on the
regulaory and competitive environment within the country. For each scenario, a different
type of traffic management modd must be implemented by the network operator to ensure
the maximum benefit from the Multiband implementation.

54 CAPACITY EXPANSION

The additiond spectrum avalable in dther the GSM900 or GSM1800 band offers an exiding
operaor the potentid to sgnificantly increase the cagpacity of their exising network. In many
countries mature GSM900 networks are foreseeing huge growth in the levd of ther
mecrocdlular capecity and operators are consdering further invetments now in order to
provide the required additiond capecity.

A Multiband network (together with the availability of Multiband MSs) offers the potentid of
providing a “Capacity ovelay” to an exiging network using the same PLMN. This would
dlow traffic on the exiging GSM900 or GSM1800 network to be tranderred to the other

operaing band.
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The operator has to determine how the dternate band is to be deployed. The operator may
choose to provide coverage for hot gpots, or ubiquitous coverage in alimited area
55IMPLEMENTATION OF DUAL BAND SYSTEMS

5.5.1 Network Implementation

A Nework Operator would need to determine what network topology works best in any
given area. Either of the network architectures shown in the diagram below is possible.

GSM900 GSM1800 GSM900 GSM1800
BTS BTS BTS BTS

The following dternative is of course the most comfortable for a Multiband Site, Snce we can
propose heterogeneous BTS, providing distinct cabinets for different bands.

xcor| |G

BSC BSC BSC
E-900 1800/E-900 1800

2N

Horizon Horizon

The MSC can support different BSS networks for eech frequency band. This provides the
Network Operator with the ability to digtribute the changes required for Multiband operation,
dthough the BSS may be a better choice for handover and interband control.
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Motorola has sucessfully caried out inteface testing between the BSS and Ericsson and
Semens Switching sysems, induding inter BSS handovers Motorola have live dud band
BSS networks operating with both switch suppliers.

Whichever architecture is chosen, the addition of the “Multiband Inte-Cdl Handover
(GSM 900/ GSMI1800) feature to the BSSis required to support Multiband operation.

5.5.2 BSS Implementation
55.2.1 Infrastructuresharing

The Motorola OMC, BSC, and Transcoder
Infrastructure can be shared between both E-GSM
900 and GSM1800 networks. This gregtly Smplifies  shared Nework
the implementation of a second nework, dlowing — ©°"*"
the E-GSM 900 nework infrastructure to be
implemented by the addition of E-GSM 900 BTS's
only.

5.5.2.2 Co-located Sites

With the need to support a dudband (E-GSM 900 /
GSM1800) network, it is likey thet & leest some of
the exising GSM 900 sites will be utilised to locate N~ o~
the new GSM1800 BTS's. A new BTS ste can be NG
placed a the current BTS dte (co-located).

Although co-located BTS sites do require a separate

control link for eech dte the Stes have no impact

on each other and can share the leased line to the

Steviadrop and insert festure.

In the downtown urban aress, the placement of GSM1800 cdls a the same ste as GSM 900
cels will provide extra capecity.

55.2.3 Multiband BTS

In addition to codting E-GSM900 and GSM1800 BTSs it will dso be possble to have
Multiband BTSs. The Horizonmacro BTS products will be able to support duatband in the
same cabinet (heterogeneous), and Horizonmacro BTS products are be able to support as a
gandard configuration duakband capability.
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Motorola dud-band BTS Sites use the same 2 Mbit/s link to the BSC and even the same RSL,
as the table bel ow shows,

Number of
timeslot for

signalling

GSM 900

Number of
timeslot for

GSM 900
speech

Number of
timeslot for
signalling
GSM 1800

Number of

timeslot for

GSM 1800
speech

Total number
of timeslot
required on

the Abislink

3x 16kbps 12x64kbps |0(s9gndling 6 x 64 kibps 3 x 16kbps +
GSM + GSM1800is 18 x 64kbps
a )
Sl11 usng same
GSM180 1 x 64 kips timedot that a
0 cariesGSM
sgndling) 19 x 64 kbps
4 5x 16kbps 24x64kbps | 0(sgndling 12 x 64 kbps 5 16kbps+
GSM + - GSM1800is 36 x 64kbps
22 using same
GSM180 2 X 64 Kops timedot that a
0 carries GSM 3B x 64 Kyps
sgndling)

Matorolas unique architecture of a Motorola GSM nework moves dgnificantly more
intelligence into the Base Saion Transceiver (BTS) than found in competitive products. A
maor advantage of this gpproach is a corresponding decrease in the amount of control and
sgndling traffic required from Base Station Controller (BSC) to BTS. It is cdealy desrable
to bear as much revenue generdting cdl traffic as possble with the minimum amount of
control overhead. The overhead, known as the Radio Signdling Link (RSL), is carried from
the BSC to the BTS using an industry protocol referred to as LAPD. With this architecture,
not only Motorola concentrates the sgndling of severd TRX of a same cdl on one LAFPD,
but dso dl the sgndling of dl the TRX disregarding of on which cdl they are attached to on
one LAPD.

The Motorola solution uses:

Only one 64 kbps RSL link regardless of configuraetion (omni or sector, GSM900,
GSM1800 or bi-band) for BTS dite with as much as 120 TCH of ar capacity, (120 TCH
is more than he capacity of a S3 4/4/4 BTS or a S3 2/2/2/2/2/2 (3 sectors being GSM and
3 sectorsbeing GSM1800),

Two 64 kbps RSL links for BTS stes with higher air capecity.
5.5.24 Traffic Management - Multiband Handovers

GSM  gpecifications have defined the way in which Multiband handovers occur based upon
sgnd drength. These "power budget handovers' are engineered to support handovers a the
border between cels based upon equa signd srength from serving and candidate handover
cell, and will be described in this sedion.
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To give maximum capacity benefit, a Multiband network requires additiond  Traffic
Management. The handover dgorithms must dlow the mobile network operator to control
the sdection of layer for eech and every cdl made on the network, based on MS capability
and sgnd qudity. Motorolas answer to this need is Band Preference mode. Band
Preference Mode dlows an operator to direct a mobile to handover to a Preferred Band, even
if thisis not reporting the strongest Sgndl.

Handover to other layers

A Multiband network can
E-GSM 900 Macrocells indude a Microcdlular Iatyer
and/or a concentric cdls layer
in any or dl of the frequency
bandsin use

The Motorola  enhanced
dgorithms ae cgpable of
managing the  handovers
between any of the layers of
the network.

E-GSM 900 Microcells

DCS 1800 Macrocells

Multilaver, Multiband Networks

55.3 Operations & Maintenance

5.5.3.1 Sharing an OMC between networks

Multiband operaion requires that both networks utilise the same PLMN number. Motorolds
System Release GSR4 provides for the sharing of the OMC between EGSM 900 and GSM
1800 netw ork elements, which are part of the same PLMN.

Ne ghbourhood Propagetion

Motorola provides the capability to automaticdly update the neighbour lists of affected cels
when the frequency of a specific cdl is changed. This automates the process of updating the
neighbour lists and ensures their accuracy.

Network Views

Currently, the OMC views dl cdls in the network as individua dements The addition of
new cdls tha operate in the GSM 1800 band do not affect the operation of the OMC in any
way. Motorola Geographic Information Display (GIS) sysem for the OMC manages the
display of information on the operator’s screen as layers of informetion.
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5.6 PREPARATION FOR MULTIBAND OPERATION

Motorola confirms that the BSC/XCDR/BTS and OMC-R do not require hardware
madification to adlow dud band operation. However, to prepare a customers BTS Stes ready
for the introduction of Multiband operation, Motorola experience shows tha the antenna and
feeder ingdlation, forms the mgority of any work required.

5.6.1 Antennatypes and antenna systems

There are some GSM900 networks with dtes having separate antennas for transmitting and
recaving (1 for trangmitting and 2 antennas for receive space diverdty). In 3 sector Stes and
using diversty those networks have atota of 9 antennas per Ste.

Laer on we understood that common antennas are more likdy being used for tranamitting
and recaving via duplexers and therefore a typicd 3 sector dte in a cusomers network
should have currently atotd of 6 antennes.

Equipping dl the exiting GSM900 stes with additiond feeders and an additiond st of
antennas for GSM 1800 may be very expensve and very difficult to implement.

An opeaor going through a network upgrade from GSM900 to a Multiband network can
teke some advantage fram proven techniques and dso from recent antenna development and
optimise the investment on the Multiband Stes These techniques can be summarised as
follows

Duplexing

Polarisation diversty
Dud Band Antennas
Dua-Band Diplexers
Mast Head Amplifiers

5.6.2 Proposal for upgrading EGSM 900 sitesto Multiband sites

There ae sevad different goproaches to providing exigting GSM900 BTS stes with
compatible antenna systems. Assuming many of the exiding inddlaions conds of two
antennas per sector, with one duplexed to provide TX/RX and the other as single RX, then
additiona antennas or dua band antennas will require ingalling.

Motorola propose the following antenna solutions:

D) Replace per sector the exiging two antennas with single dua band GSM900 cross-polar
antenna. Ingdl additiond new GSM1800 cross-polar antenna to be connected to the
1800 TX/RX paths. Optiond Mast Head Amplifiers dong with their associated Bias
Tees may be fitted into the 1800 TX/RX feeder.

This provides cross-polar receiver diversty.

2 Replace pear sector the exiging two antennas with single dud band GSM900 cross-polar
antenna with two new GSM dud bands (900/1800) antenna to be connected to the
900/1800 TX/RX paths. Optiond Mast Head Amplifiers dong with their associated
Bias Tees may be fitted into the 1800 TX/RX feeder.
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This provides spatid receiver diversty.
5.6.3 Proposal for upgrading EGSM 1800 sitesto Multiband sites

There ae sevead different goproaches to providing GSM1800 exiding BTS dgtes with
compdible antenna sysems. Assuming many of the exiging inddlaions consst of two
veticd polarised antennds per sector, with one or both both duplexed to provide TX/RX,
then additiond antennas or dud band antennas will require ingdling.

Motorola proposes the following antennasolutions:

1) Replace per sector the exiding two antennas with single dud band GSM1800 cross
polar antenna Ingdl additiond new GSM900 cross-polar antenna to be connected to
the 900 TX/RX paths.

This provides cross-polar receiver diversty.

2 Replace per sector the exising two antennas with single duad band GSM1800 cross
polar antenna with two new GSM dud band (900/1800) antenna to be connected to the
900/1800 TX/RX paths. Optiond Mast Head Amplifiers dong with their associated
Bias Teesmay be fitted into the 1800 TX/RX feeder.

This provides spatid receiver diversty.
57MOBILE SUBSCRIBER TERMINALS

Motorola was the fird company to have publidy avalable GSVI900/1800 subscriber handset
products (Internationa 8000 Series).

Motorola have mow a second generdtion of
GSM900/1800 products avalable to subscribers. These
handsats offer the subscriber, full automatic sdection of
operating band. Motorola are adle to offer both the 900
Series and V' Series subscriber handsets in the market

placetoday.

These new cdlular phones condantly monitor both sets
of frequencies, and report sSgnad drength back to the
network. The Advanced Load Management festure, built
into the network, will seerch for the dud band phones
and automdicdly switch the subscriber to the best
GSM900 or 1800 frequency in rdation to avalable cdl

cgpedity.

58MOTOROLA'SEXPERIENCE IN MULTIBAND OPERATION

Motorola was the fird company in the world to demondrate duad band advanced traffic
management network festure working with dud band mobiles for automatic seamless
handover between GSM 900 and GSM 1800 dud band cdlular networks.
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As pat of the multiband sysems, Motorola have successfully completed the integration
teting between its multiband BSS sysem and the followings switches Semens, Alcatd,
Ericsson and Nortdl.

Motorola have a dedicated Multiband team of experts based in Madrid, Spain which are able

to provide our cugtomes with, nework advice, planning, optimisation services and support
other multiband issues
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