1 UMTS among other systems
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1.1 Introduction

Introduction — “FPLMTS”

The World Administrative Radio Conference (WARC)tié International
Telecommunication Union (ITU) defined global frequg bands for
Future Public Land Mobile Telecommunications SystePLMTS) in
1992. These FPLMTS bands were identified as 1825 20Hz and 1980-
2010 MHz which included a special band identifiedr fsatellite
communication of 2170-2200 MHz. FPLMTS is standsedi by the
Telecommunications Standardisation Sector (ITU-Td ahe Radio-
communications Sector (ITU-R), formerly known as @8CITT and the
CCIR.

1.2 Description of ITU and ETSI and ARIB

ETSI

The European Telecommunications Standards Inst{&leS]) is a non-
profit making organisation whose mission is to deiae and produce the
telecommunications standards. It is an open forumat tunites 490
members from 34 countries, representing Adminisingt network
operators, manufacturers, service providers, aagsus

It is ETSI members that fix the standards work paog in function of
market needs. ETSI produces voluntary standardsthieufact that those
who subsequently implement them request the valyrstandards, means
that the standards remain practical.

ETSIs work program is based on, and co-ordinateH, whe activities of
international standardisation bodies, mainly the.IT

ETSI consists of a General Assembly, a Board, ahflieal Organisation
and a Secretariat. The Technical Organisation mesluand approves
technical standards. It encompasses ETSI ProjeeBs)( Technical
Committees (TCs) and Special Committees. More 8%10 experts are at
present working for ETSI in over 200 groups.

The central Secretariat of ETSI is located in Saphitipolis, a high tech
research park in Southern France.

ITU

The ITU, headquartered in Geneva, Switzerland is irsernational
organisation (United Nations) within which govermtgeand the private
sector co-ordinate global telecom networks andisesv
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On 24 May 1844 Samuel Morse sent his first publiessage over a
telegraph line between Washington and Baltimores thshering in the
communication age. Barely ten years later telegrapad become
available to the general public. At this periodwkeoeer, telegraph lines did
not cross national frontiers because each coursiegl @ different system
and each had its own telegraph code to safeguarskitrecy of its military
and political telegraph messages. Messages had etotrdnscribed,
translated and handed over at frontiers beforegbestransmitted over the
telegraph network of the neighbouring country.

It is not surprising, therefore, that countriescided to conclude
agreements to interconnect their national netwoBach link required
numerous agreements.

20 European States decided to meet in order to watka framework
agreement. They also decided on common rules talatdise equipment
in order to guarantee generalised interconnectatopted uniform
operating instructions which had hitherto beenedédht from one country
to another and laid down common international tauifd accounting rules.

On 17 May 1865 after two and a half months of niegjons, 20

participating countries signed the first InternatibTelegraph Convention
and the International Telegraph Union was set. Tiesked the birth of
the ITU.

Since that time, telecommunications have continteedevelop and the
history of the ITU reflects the advances that haeen made.

With the invention in 1896 of wireless it was desddto convene a
preliminary radio conference in 1903 to study thesjion of international
regulations for radiotelegraph communications.

The year 1920 saw the beginning of sound broadhtasti the improvised
studios of the Marconi Company. In 1927, the Unidlocated frequency
bands to the various radio services existing attitihe (fixed, maritime
and aeronautical mobile, broadcasting, amateueapdrimental.

At the 1932 Madrid Conference it decided to chaitgename to the
International Telecommunication Union in order ¢affirm the full scope
of its responsibilities, i.e. all forms of commuaion, by wire, radio,
optical systems or other electromagnetic systems.

In 1947 under an agreement with the United Natiahsbecame a
specialised agency of the United Nations.

In order to meet the challenges of the space &gelTiU set up a Study
Group responsible for studying space radiocommtioizan 1959.

In the area of telecommunications, new trends arerging: globalisation,
deregulation, restructuring, value added networkises, convergence (of
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services as well as technologies), intelligent ek and regional
arrangements. Telecommunications have become am@mdient in many
non-telecommunication services such as bankingjstoy transportation
and information services of various types.

In the changing world of telecommunications todagwnplayers are
constantly appearing on the international scene fraditional role of
telecommunications is being transformed every dath wiew service
dimensions.

ARIB

In Japan it was recognised that an organisationneasled to correspond
to the development of internationalisation, the egnation of
telecommunications and broadcasting, and the piomaif businesses
using radio waves.

This organisation would also be required to urtie wisdom in the fields
of telecommunications and broadcasting, and to nieweard the research
& development of new radio systems and the intéwnat standardisation
of technical standards in the fields of telecomroations and
broadcasting, all with the aim of rapidly advancthg use of radio waves.
In response to this need, the Association of Raltidustries and
Businesses (ARIB) was established as a publice®oorporation on May
15, 1995 with the permission of the Minister of osand
Telecommunications.

CWTS

China Wireless Telecommunication Standard is thadsird development
organisation responsible for wireless standardisati China as approved
by the Ministry of Information Industry.

3GPP

In November 1998 ARIB, ETSI, T1, TTA and TTC allregd to co-
operate for the production of technical specifimasi for a 5 Generation
Mobile System based on the evolved GSM core netsvarkd the radio
access technologies that they support (both FDDT&Md). In 1999 China
Wireless Telecommunication Standard, CWTS) joirredptroject.

This project is called the “Third Generation Parshép Project” and may
be known as “3GPP”.

At a meeting in July 1999, the Third Generationtfenship Project agreed
to produce standards for the FDD and TDD modes hwifatlows the

recommendations from ITU IMT-2000. According to tgreement, 3GPP
will cover the technical issues relating to the elepment of FDD and
TDD modes that form a part of the global 3G CDMArstard. The work
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will also include the inter-working between the kwa ANSI-41 and
GSM MAP platforms.

In order to work towards global harmonisation, 3GfRB changed the chip
rate to 3.84 Mcps and adopted a new downlink pdoticture. The

complete 3G standards will ensure global roamind seamless service
provisioning.

The 3GPP have established a schedule of annuahsesefor the
development of the standards. Release 1999 wilcdrapleted by 31
December 1999 and will be first deployed in eaf@2 in Japan. Release
2000 will include Internet Protocol based netwoaks! will be rolled out
in 2002. Further enhancements will be includedhtiar releases.

For more information about 3GPP sesvw.3GPP.org

The six standards development organisations are:

ARIB, www.arib.or.jp
CWTS.

ETSI, www.etsi.org
T1, www.tl.0rg

TTA, www.tta.or.kr

TTC, www.ttc.or.jp

The tree market representations partners are:

The GSM Association represents 347 members whicbomprised of
GSM Network Operators and Regulators with more tté million GSM
subscribers in 133 countries. Seew.gsmworld.com

The Global Mobile Suppliers Association, GSA, hasrass industry
representation world-wide of GSM infrastructureamals, customer care
and billing suppliers. Seeww.GSAssociation.org

UMTS Forum represents 182 members from over 30 tcesn
representing operators, regulators, manufacturdfs, and content
providers. Seevww.UMTS-Forum.org

3"P Generation Partnership Project 2

3GPP 2 is an effort spearheaded by the InterndtiGoanmittee of the
American National Standards Institute ANSI) board of directors to
establish a 3G Partnership Project (3GPP) for etb&ANSI/TIA/EIA-41,
"Cellular Radio-telecommunication Intersystem Ogers" networks and
related radio transmission technologies (RTTS).

Members of the ANSI board were concerned that th8lEproposal was

too limiting, and as a result, established a 3G@dcommittee to examine
how all standards development organisations (S2@sld be involved. In
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June 1999, a meeting was held between this ANShadgroup and a
delegation from ETSI in Seattle to further dischssv the 3GPP could
accommodate all industry participants.

The 3GPP proposal, originally presented by ETSCtmmittee T1 and
TIA and other national SDOs, encourages the dewedop of a joint
technical committee at the international level whieould handle pre-1TU
and interregional specification work for IMT-2000TRs and related
network specifications.

ANSI's response to the ETSI proposal was the ameatf the 3G
partnership as a multilateral collaboration amomgiamal and regional
SDOs to facilitate the development of globally aggible technical
specifications for 3G mobile systems based on thw@ugon of the two
globally deployed mobile architectures: GSM/Mob#gplication Part
(GSM/MAP) and ANSI/TIA/EIA-41. The work is to be emmplished co-
operatively to facilitate the development of timelyU IMT-2000
recommendations.

This co-operation may result in either completecgmations or in agreed
technical elements, which the participating SDOy mabmit to the ITU
through their normal national or regional processes

The proposed 3G partnership is structured intogregects:

3GPP 1: Global specifications for GSM/MAP netwovklktion to 3G and
the UTRA RTT.

3GPP 2: Global specifications for ANSI/TIA/EIA-4Etwork evolution to
3G and global specifications for the RTTs suppotigdANSI/TIA/EIA-
41.

1.3 IMT-2000 and UMTS

IMT-2000

IMT-2000 is an initiative of the ITU. It will prode wireless access to the
global telecommunication infrastructure through Hbosatellite and
terrestrial systems, serving fixed and mobile userpublic and private
networks.

It is being developed on the basis of the ‘famitysgstems' concept,
defined as a federation of systems providing IMD@8ervice capabilities
to users of all family members in a global roamirfigring.

With almost 5 million new mobile users a month, tiom a month in
Japan alone, wireless access will likely overtailkedf access to global
telecommunications very early in the 21st century.
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As wireless becomes a major form of access to gtelscommunications,
common network components should be able to be wsegdrovide
virtually any desired future service combinatiortveen wired or wireless
access links.

The ITU began its studies on International MobilleEommunications -
2000 (IMT-2000) in 1986, when the availability ofrd-held cellular
phones offered the potential for global, rathenthational/Regional, land
mobile systems.

Future public land mobile telecommunication syste(RELMTS) are

aimed at providing global wireless access aroura ythar 2000, based
primarily on the 2 GHz spectrum identified at th&®92 World

Administrative Radio Conference (WARC-92). Standsation of

FPLMTS is one of the strategic priorities of thé&JIT

The acronym FPLMTS where changed to the new namtrflational
Mobile Telecommunications-2000 (IMT-2000)".

The International Mobile Telecommunication visionncempasses
complementary satellite and terrestrial compone®asellite systems have
limited capacity due to power and radio spectrusrrdstrial macro, micro
and pico cells complement global satellite coveragel provide the
frequency reuse necessary to serve a global mestietated to be of the
order of one billion wireless access users earthén21st century.

IMT-2000 represents the satellite and terrestratipn of IMT that will
be available around the year 2000 primarily basedtlee spectrum
identified at 2 GHz.

The satellite component of IMT-2000, together vatrlier global satellite
systems in other bands, will likely provide thesfitelephone in many rural
villages. The terrestrial infrastructure will thefollow as demand
increases.

In the 1980s, the pocket telephone was the visiow, it is commonplace.
However, many changes have occurred since thermntéet has become
a big factor in life and we are becoming used to ltimedia
communications. Users of the Internet, like mokelliephony, have grown
at a very high rate and both these high growth ptreama are major
drivers of change in future telecommunications. Quoenes from the
information technology world and the other fromet@mmunications.

One of the key benefits of IMT-2000, as a truedhgeneration system,
will be its ability to deal efficiently with audigisual multimedia

communications In the future the user's applicatglh control how the

negotiated radio bearer is used, which will reqaireery different radio
and control infrastructure.
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There are two major areas of technological innovathat may impact on
future wireless systems: the first is multimediae tsecond is software
radio technology. What this really means is thatenand more is being
done by software rather than by hardware.

The impact of microprocessors and chip will allowealy increased
flexibility in radio equipment which is going to Y& a dramatic effect on
what should, and what should not, be standardisedhe past, radio
standards were developed to a certain level ofildessed on channel,
modulation and coding structures over the radich ga¢cause it was
difficult to build flexible radios.

IMT-2000 covers a very wide range of radio opeatamvironments, all
the way from the satellite to indoor pico cells. Adaptive radio interface
is envisaged for IMT-2000 to optimise performance these widely

differing propagation conditions. This adaptatioil e controlled by

software using digital signal processing technology

Multi-mode and multiband mobile terminals will b&e@mmon mechanism
to link IMT-2000 to earlier systems. The ITU stardigation work on
IMT-2000 encourages convergence of the many diveetellite and
terrestrial mobile systems towards the ITU visiar third-generation
global mobile communications, i.e. IMT-2000. Howgveith the rapid
changes in technology, particularly in the digipabcessing area, new
standards must not be restrictive, but should enaluture
telecommunication enhancements. In other wordstdedardisation must
be in such away that it can be efficiently con&rdlby future applications
that we do not even dream about today.

UMTS
Responsible for ETSI projects GSM and UMTS

The mission of SMG, Special Mobile Group, is to elep standards for
the GSM (Global System for Mobile Communicationainfly of public
digital mobile communications systems with a birltcapability for
unrestricted world-wide roaming of users and/omieals between any
networks belonging to this family.

Specifically, its task is to develop and maintdie specifications of the
digital cellular telecommunications system opegatmthe 900 MHz band
known as GSM 900 and of its variation in the 1808Avband, known as
DCS 1800.

In addition it is responsible for maintaining thetegrity of the GSM
platform by close co-operation with ANSI T1P1, wée responsible for
the 1900 MHz version, known as PCS 1900.

SMG is also responsible for studying and definifigagpects of third
generation mobile systems based on the conceptnofet$al Mobile
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Telecommunications System (UMTS), in co-operatiothwstudies by the
International Telecommunication Union (ITU) regaglia global system
known as the International Mobile Telecommunicaic2000 System
(IMT 2000).

SMG maintains close-working relations with the UMFSRUM based on
the co-operation agreement between ETSI and the_LMOR

The scope of the work is focused to the GSM famityincludes the
definition of the GSM services offered and the stb®m and specification
of the most efficient radio techniques and speedhing algorithms.

SMG is also responsible for the elaboration of &M network
architecture, signalling protocols and conditiohgnterworking with other
networks. In addition SMG is charged with the aadion of the
Telecommunications Management Network (TMN) condepthe GSM
network entities regarding operation and mainteaanc

UMTS Terrestrial Radio Access (UTRA) is the ET@hdidate for IMT
2000 Radio Transmission Technology (RTT).

The goal for the future work in SMG2 is to provittee standard for the
radio access network part of UMTS. In additionthis goal SMG2 is to
provide UTRA as a candidate for IMT-2000 to ITU.

For the work towards the UMTS standard it propabed this work should
consist of the following events and phases:

Finalise the SMG2 proposal of the radio access parftMT2000 and
present this (submission from SMG to ITU June 3®8).

A first phase is to elaborate technical descrigioand evaluate
performance of the final solutions of UTRA. Thisask is concluded with
a detailed description of UTRA including the mokstation. This includes
all radio protocols terminated in UTRA, the UTRAemal protocols and
the Iu interface as well as descriptions of thecfiomality’s required of the
network nodes and in terminal

A second phase that could be initiated during piaseuld be to write the
actual specifications/standards based on the rah&daborated in the first
phase. It should be the goal to freeze the spatifics/standard in
December 1999.

The third phase is the iterative correction phasehere the

specification/standard is corrected based on tperence gained with the
standard during development and implementationMT8. This phase in
principle never ends, but should considered dor#001. The fourth part
would further development of UMTS towards the UMpBase 2 to be
introduced 2005.

UMTS — Michael Quek 9



Spectrum consists of one paired band (1920 — 19B@ M 2110 — 2170
MHz) and one unpaired band (1910 — 1920 MHz + 2012025 MHz).
Same spectrum allocation in Europe and Japan.
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Spectrum allocation UMTS/IMT-2000.

ETSI decision on UTRA in January 1998:

-  WCDMA to be used in the paired band
- TD/CDMA to be used in the unpaired band

It is also stated that it should fit into 2*5 MHpectrum allocations and
that the two modes FDD/TDD should have harmonisedmeters.

UTRA FDD UTRA TDD
Multiple-Access scheme W-CDMA W-TDMA/CDMA
Duplex scheme FDD TDD
Chip rate 3.84 Mcps (7.68 Mcps, 15.36 Mcps)
Carrier spacing (3.84 Mcps) 4.2-5 MHz (200 kHz Earraster)
Frame length 10 ms
Inter-BS synchronisation Not required Required
Maximum spreading factor 256 16

UTRA basic parameters.

Phases for ETSI UMTS discussed and defined
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UMTS Phase 1
-  GSM GPRS Release 99 with UMTS

UMTS Phase 2
- Higher bitrates (20 Mbit/s)

UMTS Phase 3
- ?

Milestones for UMTS

December 1999: Standardisation freezes. First tgerficences for
UMTS. Release 99 completed by 31 December.

2000 — 2001: Vendors development of network elemeiterative
experimental process that might effect the starslard
First launch of UMTS in Japan 2001 based on Release
99.

01 January 2002: UMTS in Europe. Release 2000 dimiu Internet
Protocol based networks.

2005: Availability of all core bands for UMTS.

2008-2010: Additional spectrum for terrestrial aadellite use.

The road towards UMTS will include other enhancetneém the network
to meet the need of higher bitrates and packet fiatéhe user. High
Speed Circuit switched Data, HSCD will let the gsese more than one
timeslot in the TDMA air interface to reach highstrates. GSM Packet
Radio Switching will add the ability to send andeie packet data. It will
also be the backbone in the UMTS/GSM network. ED@it be a
complement to UMTS that might give the operatorghait UMTS
frequencies the possibility to present high bisdte the customer.

User bit rate
A
2 Mbps
UMTS
384 Kbps
EDGE
144 Kbps
HSCS, GRPS
10 Kbps GSM
Fixed/Low mobility Wide area/High mobility

Bit rate and coverage

Services (ideas about the future)

GSM Association (former GSM MoU) has establishethad Generation
Interest Group (3GIG) to elaborate positions of therld-wide GSM
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community in respect of the design of UMTS, IMT-R00r any other
telecommunication system which may complement G8Marly phases
and replace partly or completely GSM technologyhi& long term future.
3GIG contributes to standardisation and other T@vities rather than
doing standardisation itself.

It is in the interest of GSM network operators thatv third generation
systems are developed in a time frame suitablettiem (and their
equipment vendors) and that scenarios for a cdetrohigration of users
are properly taken into account.

Main criteria distinguishing 2G and 3G in the arebservices

Services in 2G systems can typically be charaetefisy three main
criteria:

» 2G network operators provide a variety of servat@sdardised in detail.
» Roaming where provided is restricted to the system

» 2G mobile networks are usually restricted to reddy low bit rate
services and were designed primarily for speech.

In contrast, 3G systems can be characterised iaréee of services by the
following main features:

3G system shall meet the individual communicatiequirements of a
customer with his personalised service profile aser interface under the
conditions of a still growing mass market.

Instead of individual services the tools for seevicreation will be

standardised.

Access to and invocation of the users' own perssetlservices shall be
possible regardless of the operating environmedtamtess system, thus
supporting intersystem roaming.

In addition to services already offered within 2¢tem, 3G system can
offer spectrum efficient access to multimedia ssrsiof higher, flexible
bandwidth to mobile users.

Users expectations

The user of today expects a variety of servicebemffered by various
providers and for these services to be flexible ughoto meet his
individual demands.

In pre-3G mobile systems like GSM but also in ISDiN user has already
a broad choice of services, in particular supplegargnservices. This
variety of services has led to complex instructiomshow to use these
services. Ordinary users will not accept an inaeas complexity of
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service handling. Instead they will prefer a simpigersonal assistant
type’ man-machine interface.

When roaming outside his home environment, the wienot appreciate
the need for changes in the MMI, Man Machine lrsteef He wishes to
continue to communicate as usual, unless tariffa& ihost network are
different or service quality gives reason to complaWhatever the
difference is, in technical terms, does not botheruser. The user wants
to communicate and not study communication tectgyolo

Roles and their relationships
The following actors do traditionally play a rolermost models:

Network Operator, Service Provider, Subscriber,rUse

However, a new business environment may create cetegories of
players such as Value Added Service Provider, QoiReoviders, Service
Brokers and others. Various relationships betwden rbles can exits.
They will be used to clarify relations and to idgninterfaces that may
need standardisation.

A subscriber may subscribe to services at diffesentice providers while
maintaining a single identity. In addition, a seeviprovider may offer
services to more than one network.

With the above mentioned variety of relationshgbesfinitions of the home

"network" or visited "network” used by second geri®ns system are no
longer valid. The term "home environment" as seeymfthe user’s

perspective, is proposed as a replacement.

Regulatory framework

In recent years telecommunication services have begulated. It is well
understood today that service definition is not a@ter for regulators. A
few exceptions may exist, e.g. for emergency sesvic

The decision is left to the market. To a limitedya, a commercial club
of network operators / service providers may agresome items such as
a minimum set of services and the respective spatidns.

As a consequence, IMT-2000 is expected to exigarious shapes and
forms.

The position of regulators is also changing indhea of licensing, with a
tendency to giving licenses for frequency use mathan to complete
systems. This situation increases the complexityird&érworking or

interoperation of networks for global roaming.
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The functions of network operators

In pre-3G networks, e.g. GSM, operators agreed set ®f services to be
provided by each operator. This simplified the smrvmanagement
considerably but may no longer be sufficient tasfauser requirements.

It is proposed that in future the networks shouldygprovide service
capabilities, which may differ slightly or fundantally between different
networks (e.g. cordless, cellular, satellite nekshr Other parties to
compose services for the market use these seraabdities.

This task could be handled by service providersngedves or a new class
of actors called service creators.

Service providers may request from the network ajperthat he enable
roaming in other environments for all or some o bustomers. Third
generation systems must provide the necessary tools

Impact of technological progress
The design of any third generation mobile system toatake account of
latest achievements in modern technologies.

Convergence of communication, information and eatement
technologies, blurring borders between fixed andbifeo network
concepts, multimedia presentation, transfer ofiapfbn support software
packages (e.g. Java applets), software controltebbeinals, high-capacity
chips and memories.

Impact of the Internet

The use of Internet service is already today vesynmon and well
accepted by the user. The 3G system has to take aotount the
achievements and also the requirements of Intenétintranet services.
This will put high demands on bandwidth requirersent

Basic requirements

3G systems shall have standardised service caebhikequired to build
3G services

Flexible service definition.

Personal mobility in mobile and fixed networks.
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Support for multi-system terminals.

Support of multi-mode operation.

Capability for international roaming and inter netkroaming.
Flexible charging, including pre-payment and elewir purse systems.
Comprehensive real time charging information touker.

Integrated mailbox-service for voice, fax, text arther formats (in mobile
and fixed networks, accessible via both networks).

Personal Assistant and intelligent agent support.

Service categories

Basic services provided in 3G networks are audideo; facsimile
transfer, data communication, Internet servicesaé/voice mail, paging,
messaging, and combinations of these i.e. multienedi

3G service capabilities for these services shoale taccount of their
discontinuous and asymmetric nature in order to emefficient use of
network resources.

Supplementary services are generally not standsatdis

Speech
3G must provide the capabilities for high qualpgsch conversation.

Video Communication
It is assumed that video communications will becom@nass service
second only to ordinary telephony.

Multimedia
3G systems will support multimedia services and/ippl@the necessary
service capabilities.

Basic set of services
The definition of a basic set of services will hetpart of the 3G standard.

Service Creation
In the Third Generation, a mechanism to createécsywill be
standardised, not the service itself.

Service operation
The operation of 3G services requires a specialhar@sm in order to
allow complete service portability across netwodtders and to provide
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an easy service handling by the user. It includesitechanism needed for
service access (identification, authenticatiorejyise compilation, service
execution, service control and the generation lihgirecords.

The user requires an easy and fast access torssnadised service. It has
to be guaranteed that he will use the service utiderconditions agreed
with his service provider.

Service portability

Roaming between different 3G environments shallpbesible without
limiting the user in his personal service set amchiatomed user-interface,
limited only by physical constraints.

VHE Concept
Virtual home environment (VHE) is a system concdpt service

portability in the Third Generation across netwbdtders. It should work
under the ‘mass services for individuals’ conditidm this concept, the
serving network emulates for a particular usertk@baviour of his home
environment.

The concept of VHE has been proposed as the teaihiiasis for
simplification of service handling at the user'’desand for service profile
portability across network borders.

Relationship between mobile and fixed networks

Future network operators and service providers halve to offer both
wired and wireless access for terminals. Any futaystem should be
designed accordingly as a new type of network.

Mobile Fixed Convergence, MFC, is a technologicakndl in
telecommunications in which the clear distinctioatveen fixed and
mobile networks is continuously fading out througbreased similarities
of network functions in both network types. MFC ludes service
provision for the user irrespective of the meanshefusers’ access to the
network.
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