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This report is produced by the Spectrum Aspectsial the UMTS Forum, an association of
telecommunications operators, manufacturers andatys active both in Europe and other parts of
the World that share the vision of UMTS (the praggb&uropean member of the IMT-2000 set of
standards) as a concept which will move mobile comications forward from second generation
systems into the Information Society and delivacepdata, pictures, graphics and other wideband
information direct to people. The main conclusiang recommendations in the report are supported
by operators and manufacturers in the Forum. Thehi Administrations that are members of the
Forum have actively supported the developmenteféport. However, the Administrations cannot
be bound by the detailed recommendations contam#t report.

The report is a major input towards the CEPT/ERE [aJ preparations on further spectrum for
UMTS. The report considers the Spectrum Demandshodss the basic assumptions made in the
calculations as well as the procedures to getdbelts. This document is the first report from the
Spectrum Aspects Group of the UMTS Forum.

The Forum has identified a requirement in Europefoextra 185 MHz of spectrum for terrestrial
UMTS, and an extra 30 MHz of spectrum of satelldTS. This is in addition to the spectrum
identified in the ERC Decision on UMTS, which it@EPT implementation of the WRC 92
FPLMTS allocation. The terms IMT-2000 and UMTS assumed to be synonymous in this
document as UMTS is the proposed European memtibedtTU IMT-2000 family concept. Itis
envisaged that the UMTS standard developed by &iBbe submitted to the ITU-R as such at a
future date. ETSI is the European standards mdang charged with developing the UMTS
standard, which will be an open standard suppdoyeallarge number of manufacturers.

The spectrum estimations in this document are basdéde best available market and technical data
at this time and are indicative that the questibextra spectrum for IMT-2000 should be placed on
the agenda for the WRC following WRC ‘97.

It is hoped that this report will be of interestaibparties interested in the future developmérthe
mobile telecommunications industry, not only in &ue but world-wide.

Copyright© UMTS Forum, 1997. All rights reserved. Reproduasiof this publication in part for non-commerciaku
is allowed if the source is stated. For other ptgse contact the UMTS Forum Secretariat, RuSsgilare House, 10-12
Russell Square, London WC1B 5EE, UK; Telephone 4 Z4 31 20 20.

All possible care has been taken to assure that the information in thisreport is accurate. However, no warranty of
any kind can be given with regard to thismaterial. The UM TS Forum shall not be liable for any errors contained
inthereport or for incidental consequential damagesin connection with the use of the material.
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1 I ntroduction

11 Background

The UMTS Forum is a non-profit making organisatibat was set up in December 1996 to promote
a common vision for the development of UMTS andreure its success as a world wide radio
system. The Forum comprises of over 70 membersnahedes manufacturers, operators,
regulators, the Commission, ETSI, and the CEPT-ERO.

The vision that the Forum shares is of total mgpitotal flexibility, just one handset and a smg|
phone number that reaches you whether you aresinfffte or at home or on the move. In the new
information age, beyond the year 2000, mobile tel@ounication will be able to deliver more than
just voice calls, and low to medium data. They badlcome multimedia communications devices,
that will change the way we live and work, for thenefit of business and individuals alike. To
make all this possible however sufficient spectmithneed to be made available globally. We have
tried to address the question , “is the WARC ‘d@adtion is enough?”. This report suggests that
the requirement for extra IMT-2000 spectrum be @ibon the agenda for the next WRC after
WRC 97.

This report is intended to help clarify the isstesggarding spectrum as perceived by the UMTS
Forum Spectrum Aspects Group, which is the subjgaiuhe UMTS Forum dealing with spectrum
issues. The Regulatory Framework report [Ref. 2dien@ number of recommendations regarding
how much spectrum was required for UMTS and whehduld be made available and via what
mechanisms. The purpose of this report is to gineee detailed analysis of the spectrum issues.
This relates also to earlier studies done in 198thé European Radiocommunications Office
[Ref. 6]

In the Regulatory Framework report the Forum recemaed that the full 155 MHz identified for
terrestrial UMTS in the ERC Decision should be madailable for UMTS services by the year
2005. It further recommended that an addition&l W8z be made available to terrestrial UMTS by
the year 2010. These recommendations were araitvieg analysing the possible demand for such
services and translating this demand into a spacteguirement. It should be noted that the demand
analysis includes services provided by currentsggeneration European services such as GSM
900 & 1800 and DECT, and takes into account thetsp@ currently identified to them. The

185 MHz being the difference between the spectromuired for all mobile services and that
currently designated. It should also be notedttnhumber of subscribers after 2010 is assumed to
have a penetration of around 70%, rising to 8092@#5. Although these market projections were
based on Europe, it is the Forum’s view that thpFegections are indicative of the world-wide
demand for UMTS services.

For Satellite UMTS the Forum has identified a reguient for 50 MHz of Spectrum by 2005 and
90 MHz by 2010. Presently 2x30 MHz is allocated/t8S at 2GHz.

The CEPT is seen as the best route for makingetipgined spectrum available throughout Europe,
which is a vital pre-requisite for the success MTE. For the global success of IMT-2000 (of
which UMTS is the proposed European member) spacivill be required world-wide, and the best
mechanism for that is the ITU.
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1.2 UMTS IMT-2000 for the User

The world of communicationsis evolving at an exciting pace, driven by successes such as GSM, and
global phenomena such as the Internet. Leading-edge technol ogies and pro-competitive policies are
empowering citizens to an extent hitherto reserved to the realm of science-fiction.

Meeting complex and growing user demands as we enter into the 21st century is the major - and
urgent - challenge for the European tel ecommunications industry. By harnessing excellencein
cellular, terrestrial and satellite wideband technology, the Universal Mobile Telecommunications
System (UMTS) will guarantee access, from simple voice telephony to high speed, high-quality
multimedia services, regardiess of physical location of the user.

UMTS/IMT-2000 will be a mobile communications systéhat can offer significant user benefits
including high-quality wireless multimedia servidesa convergent network of fixed, cellular and
satellite components. It will deliver informatioirettly to users and provide them with access to
new and innovative services and applications. lltafier mobile personalised communications tg
the mass market regardless of location, netwotkroninal used.

The markets for mobility and for fixed multimedigealready large and growing rapidly. Customers
will want to combine mobility with multimedia, relsimg in higher demand for bandwidth and
creating a significant shift towards new data sssi For Europe alone, this new market is estimated
to be as large in the year 2005 as the whole matmiket is today, given appropriate political and
regulatory environment.

From a physical point of view, UMTS will comprisenaw air interface and new radio components.
The aim is to combine these in a modular way wétv metwork components and components from
pre-UMTS fixed and mobile networks, provided thbage undergone the necessary evolutionary
preparation. This approach will allow new entraotgstablish UMTS networks and enable existing
operators a smooth migration by re-using parté @i existing infrastructure to the maximum
possible extent.

For the user UMTS/IMT-2000 will provide adaptive imode/multi-band terminals or terminals
with a flexible air interface to enable world-widaming across locations and with second
generation systems. Software download to termmalg offer additional flexibility.

It is also a key enabler for convergence, and msiciered an important building block in the
construction of the Information Society. IMT-200@lylay a key role by providing citizens with
mobile access to advanced, higher quality, higher speed infoloma&ind communication services
than is possible from today’s mobile systems. The innovation of UMTS is that it will provide a
federation of services, both those existing and theension, to meet the ever-increasing demands
and needs of users. Consequently, IMT-2000 reptesemajor investment opportunity for the
telecommunications industry.

13 An Enabling Policy and Regulatory Environment

Plans for the licensing (in Europe) of UMTS andtfoe provision of adequate frequency spectrum
should be clear by the end of 1997 in order to cedhbe risks and uncertainties for the
telecommunications industry and thereby stimulagéerequired investment by manufacturers and
potential operators. Common frequency bands amdiatds in Europe and globally will also benefit
the user, due to economies of scale and a comnsis floa roaming across national borders.
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Major milestonesfor UMTSin Europe

1 October 1997 ERC Decision on UMTS Core band.
First quarter 1998  Drafting of licences.

31 December 1999 ETSI UMTS Phase 1 standard.

Year 2002 Commercial UMTS operation.

A more detailed table of milestones for UMTS iswhan Annex 1 and the development schedule in
table 1.1.

TABLE 1.1

UMTS Development Schedule for Europe

Task name 196 (19 97 19 98 (19 99 |20 00 2001 [2002 | 2003 | 2004| 2005

UMTS revised vision

Co-operative research: ACTS

Regulation: UMTS Forum repqrt

Regulation: EC, ECTRA
measures

Regulation: National licence
conditions

Regulation: Licensing
procedures

Operators commitment: Dratftir]

Operators commitment:
Signature

ETSI: Basic standards studies

ETSI: Freezing basic UMTS
parameters

ETSI: UMTS Phase 1 standargs

UMTS Phase 1: System
development

Pre-operational trials

UMTS Phase 1: Planning,
deployment
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The Forum has examined the regulatory frameworkwiibbe required to allow UMTS to meet the
necessary and demanding time-scales. The key reendations are:

UMTS Phase 1: Commercial
operation

14 Licensing in Europe

* thatspectrumidentified in the CEPT ERC Decision on UMTS shall be reserved for systems using
UMTSas defined in ETS standards,

« thatexisting European regulations, for example the Licensing Directive, the Intenceation
Directive and existing EU competition laprovide the necessary framework for licensing
UMTS,

* thatthe process for licensing of operators should begin in 1998, so as to enable the start of
commercial UMTS services by early 2002.

The Forum believes that in light of the natureedé¢ommunications service provision and the huge
investment required to build networks and interemtnwith third-party infrastructure, there is no
apparent justification for excluding specific caiggs of entities from licensing procedures. A
healthy and competitive telecommunications markgetids upon getting the right mix between the
experience of the existing industry players and metition from new entrants.

15 Spectrum Allocation

The spectrum requirements for UMTS, within the eanof the frequency spectrum identified by the
ITU for IMT-2000 (FPLMTS) purposes, are clearly ggated in this report. The Forum has
concluded that the full 155 MHz for terrestrial UBTPhase 1) should be made available by the
year 2005, on the basis of underlying market fastscaf the Forum. It has further concluded that an
extra 185 MHz is required for terrestrial servitBdTS (Phase 2) by the year 2010. It is recognised
that careful consideration should be given to thesble transition from second generation systems
to UMTS.

The Forum recommends that national administratiwgently release a minimum of 2x40 MHz of
spectrum so as to ensure the launch of competing®bkrvices by the year 2002, since each
operator is expected to require in the order of202MHz initial allocation. At the same time a band
of 20 MHz will be needed for non-public in-buildiow mobility systems.

For the satellite component of IMT-2000, the ITW dentified 60 MHz. To meet the forecast
market demand for satellite applications in UMTSadditional 30 MHz is required by the year
2010.

1.6 Standardisation

Standardisation is, and will remain, a key factopioviding quality services at an affordable cost
and enable roaming between systems, and its sudepsads upon the flexibility of interfaces and
the capacity to evolve in parallel with technolo@pntinued close co-operation between operators,
manufacturers and regulators in the standardisafi&MTS is crucial for UMTS to be as successful
as GSM.

ETSI, the European Telecommunications Standardigutes should also in the future be entrusted
with the task of UMTS standardisation, to ensufieieht use of the UMTS frequency bands. Only
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UMTS standards approved by ETSI should be useldoget bands. A close co-operation between
ITU, ETSI, and other regional standardisation bedseessential to establish a framework for global
compatibility. The Forum also places a great déahportance in identifying UMTS as a part of the
IMT-2000 family, and envisages the ETSI UMTS staddzeing submitted to the ITU selection
process for IMT-2000 system.

1.7 Competition Policy

The process of liberalisation and de-regulatioBunope has resulted in a solid basis for fair
competition on every level, which is in the intéresconsumers and the market in general. By
encouraging competition in local and national merkke right conditions has been brought about
for innovation in services and networks to flourish

The Forum considers that, given the scarcity ajdescy spectrum, there are likely to be constraints
placed on the number of operators who can impletd&fiES/IMT-2000 systems in a given country.
However, these UMTS/IMT-2000 providers will forade part of their service be competing with
operators of technologically enhanced existingesyst Increased competition will also come from
the commercial development of the market rolesainous organisations, such as value added
service provision and content brokering.

2 UMTSIMT-2000 Market

In the following sections, the European marketdast concentrates on the EU15 countries, as
demand for mobile and mobile multimedia serviceBunope will mainly be determined by these. It
is assumed that other ITU countries will be in hm¢h the demands of the EU15.

Beyond Europe market prediction by the UMTS Forwas shown a variation in UMTS market
demand between different regions of the world. Méndess, commonality in spectrum assignments
and regulatory conditions is desirable also out&idepe to facilitate global implementation of
IMT-2000.

21 Terrestrial Mobile Users

The Forum has based its market forecast to a &agmt on a report by the consultancy companies
Analysys and Intercal{MTS Market Forecast Sudy[ Ref. 3]), dealing with the expected market
drivers and size of the UMTS market in 2005, bychkitime full-scale deployment of UMTS is
expected. The findings of that report has been emetpand amended on the basis of market figures
from other sources.

The Forum Report focused on the potential for neotvililtimedia services under various conditions.
It forecast the European mobile multimedia markegrow to 20 million users by 2005, providing
annual revenues (services and terminals) of 2ibbiECU. Impressive as these figures are for a
market in its early stages, the UMTS Forum beligtias the figures are understated. Other studies
have come to higher figures. Growth in the useoofguter-based communications, commerce and
entertainment services; increasing demand for raptdremote access to information; growing
demand for seamless and personalised servicesdoted and mobile networks; and explosive
demand for bandwidth-hungry services, comparabtadaver increasing storage and processing
capacities of computers, are all factors which UM3 8esigned to meet.
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Particular areas which the UMTS Forum believes fuiither accelerate demand include
* higher forecasts of mobile users

In the light of continuing strong market growth1i896, manufacturers have recently increased
their forecasts for western Europe to 130 milligr2601. The UMTS Forum projected these
forecasts to 200 million by 2005.

 greater reductions in mobile tariff premiums

Recent initiatives by mobile operators in seveaaintries suggest more rapid reductions are
possible which would lead to a greater substitutibfixed by mobile calls. In many countries, a
1% extra substitution could increase mobile traffiecasts by more than 10%.

» greater reductionsin terminal costs

Moves towards multi-purpose appliances could nmaikkimedia functionality a marginal
additional cost, thereby increasing affordability.

The UMTS Forum therefore believes that the annwaket revenues in Europe for mobile
multimedia will be at least 34 billion ECU (servicand terminals) by 2005 with at least 32 million
users using mobile multimedia services. In thegaréis the uses of the General Packet Radio System
(GPRS) and High Speed Circuit Switched Data (HSC&B)ncluded. Figures for users, revenues
and traffic are shown below. Traffic could evenrgase further if a “network centric” as opposed to
“terminal centric” view of the future was taken (gvkby greater intelligence was in the network
rather than in the terminal, requiring greaterfiteffows between terminals and intelligent
networks). However, the UMTS Forum feel that theector a network centric future is not yet
proven and wishes to be cautious. If such a fudideccur, the Forum believes that even more
spectrum must be made available quickly to measudgEmands and not artificially constrain the
market.

TABLE 2.1
European Mobile Market

Total Mobile Mobile
Market in 2005 Mobile '\Sﬂggmﬁia Multimedia

Market (as % of total)
Users 200 32 16
(millions)
Service revenues 104 242 23
(billion ECU)
Traffic 6320 3800 60
(million Mbytes/month)
Traffic 32 119

(Mbytes/user/month)
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NOTE 1 - A definition of multimedia services areifa in Annex 2. In this study also future data
services delivered via GSM (GPRS or HSCSD) are tsabias multimedia services. Present circuit
switched data services in GSM (< 10 kb/s) or shmssage services are not part of multimedia
services.

NOTE 2 - Plus a further 10 billion ECU from termlimavenues.

In 2005 mobile multimedia will be noticeably emergjiand already representing 16% of the users
and 23% of the revenues. Traffic requirements aff sector will represent 60% of the total, despite
many users in many countries being restrictedwodata rate services derived from present GSM
technology, offering restricted multimedia servidegery multimedia user will generate significantly
more traffic than today's mobile user, but canreekpected to pay a multiple of current tariffs,
which implies that tariffs will not be proportiontl the traffic volume or to the used spectrumsThi
highlights the need for an order of magnitude capanprovement with infrastructure costs
maintained at current 2nd generation levels. Thiisb® a major challenge for the communications
and computing industries, but one which seemsliEag) meet in the given time frame.

2.2 Additional Market Areas

The demand for mobile multimedia services and talliype mobile services is not the whole
market for services and spectrum. In particularetare three other areas where IMT-2000 services
are likely to be used.

1. Systems with limited mobility, primarily used @placement for wired access. This will be
the case especially in areas with low populatiamsdg or difficult topography, or where low
mobility is required.

2. Private markets, ranging from wireless PBX®rttergency wide area systems and even
cordless systems with local mobility. The overlgeen these services and more traditional
wide area mobile services may increase over thefivexyears with, for instance, dual-mode
and multi-mode handsets, pico-cells and changesitting systems. The impact of these
changes will need further study.

3. Satellite-based services, both narrowband addlvaind. These will have a place in the
market in their own right, and in providing bothrlgand temporary coverage before and as
terrestrial networks are rolled out. Additionakatellite IMT-2000 is likely to have an
enhancing impact on the early years of terresttMIl'S forecasts, since the former provides
global coverage from launch, thereby enabling udirsoaming and access capabilities from
the start of UMTS.



-13 -

8-1/INFO/1-E
TABLE 2.2
European Satellite Market
Users Traffic (million
(millions) Mbytes/year)
Type 2005 2010 2005 2010
Non-multimedia | 0.4 1 100 200
Multimedia 0.1 0.2 200 300
Total 0.5 1.2 300 500

Forecast users do not include potential terrese@bcement situations, i.e. where satellitesiaes
to create a hub or base station to provide loghlisgestrial coverage. It also excludes provigibn
temporary service prior to terrestrial infrastruetwoll-out.

2.3 Long Term Forecasts

Forecasts for mobile users beyond 2005 may beeatkfrom assuming an ultimate penetration rate,
an “S-Curve” rate of take-up and a best polynotiiaPhssuming saturation at the equivalent of 80%
of the population (a view shared by many markeyeats, and which allows for machine applications
using mobile access), the following forecast farasn the EU is reached:

TABLE 2.3
Long Term European Mobile Market
Year End 1995 2000 2005 2010 2015
Users (millions) 22 113 200 260 300

NOTE - Saturation will be reached around 2017.

These figures do not take into account major cheungeechnology costs, or in political, economical
or societal conditions which could affect growtttle number of mobile users. However, even if the
market develops slower than predicted,

» forecast numbers would be delayed a few years;

* in the later years, as saturation approached ibelate difference in user numbers would be
small; consequently the implications for when speutis needed to support UMTS services and
users would be marginal. Spectrum is furthermogeired early in order not to be a barrier to
market growth.

3 Frequency Spectrum

31 General Remar ks and Assumptions

The calculations of frequency spectrum requirememt&IMTS cannot be limited to multimedia
services and high speed data services. A numlibedbreseen UMTS services, such as voice and
low speed data services, are today delivered lynsegeneration systems, and this will be the case
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also when UMTS has been introduced, at least fraresitional period. In the satellite field, UMTS
satellites and narrow-band satellites will to g¢aearextent share the same market.

Therefore, the calculations of frequency spectremand have been made taking account of all
mobile services, excluding only services from fix@djuasi-fixed systems.

The spectrum calculations concentrate on the Earopeenario, although scenarios in other
continents also need investigation. It was disaliisat similar investigations could be undertaken
together with the GSM MoU 3GIG and its interestugr® for other continents.

The following main assumptions were made:

3.1.1 UMTS Spectrum for a Coherent Set of Standards

UMTS will integrate all present and future servigg® one system of interworking network
modules. Therefore, it is of considerable imporgatinat ETSI is entrusted with the task to define a
coherent set of standards to be used in the UMdguéncy spectrum bands identified by ERC.

A coherent set of standards means that the stasmdhedl be developed as a basic set of
specifications for the main applications. Like atfurm or tool-set, the standards should be usable
for other applications not burdening the main aggtions with high complexity and costs. As a
result, a modular radio solution could be developed

3.1.2 UMTS Spectrum Designation

In order to adopt multimedia applications sufficlgrmnd to save spectrum resources, both circuit
and packet switched radio access are assumedtaffie ¢alculations consider both transmission
principles.

Further, it is assumed that asymmetric trafficridistions may influence the spectrum demand on
the uplink and downlink.

3.1.3 UMTS Spectrum Development

For a number of reasons, UMTS should be structimtedohases. The reasons are of a technology as
well as a spectrum development nature. The phdsgseotrum development are the following:

Phase 1: Core band, where UMTS is tested and mas®nibegins;

Phase 2: Extension band(s) + Refarming, for thenfaks market needs.

3.2 Terrestrial UM TS Spectrum Demand

3.2.1 Introduction

Considering the progress in Europe from year 20@Dt.0 the required spectrum needs for both
evolved second generation systems (such as GSMEEN 1800 and DECT) and the third
generation system (UMTS) is estimated for the y2865 and 2010. The estimation comprise both
public and private users. The available spectrunthfat type of services today consist of 2*35 MHz
for GSM 900, 2*75 MHz for GSM1800, 20 MHz for DEGIRd finally 155 MHz for UMTS.

The spectrum requirements for terrestrial UMTSkaged on several factors:
» Market forecast and penetration

» Potential user density

» Service and traffic characteristics

* Infrastructure and technical characteristics
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For the year 2002, when UMTS introduction is plahymaarket conditions of their own will not
determine the necessary amount of spectrum. Tdesttabprovision of multimedia services in
UMTS with a continuous coverage, a minimum freqyerand in the order of 2x20 MHz will be
needed for public licensed use by each operatas.r€sult can be derived from the RACE I
projects ATDMA and CODIT. Systems presented as icatels for UMTS within ETSI (i. e. the
FRAMES project) verify these estimates.

Recognising that in the initial phase limited spatt may be provided for public systems, an
additional band of 20 MHz would need to be desigaas start-up band from the year 2002 for non-
public non-licensed in-building low mobility systenSuch systems are seen as playing a key role in
establishing a strong market for multimedia terrisirgand, more importantly, in stimulating a
requirement for public access ,away from base‘addition, more capacity will be freed for public
systems.

The spectrum requirements for such non-public mmemted in-building low mobility systems are
included in the total spectrum requirement estisi&ie 2005 and 2010. However, such systems will
require separate frequency allocations of 20 - 4xMut of the estimated required spectrum in
order to avoid interference to public systems.

The estimation model is based on six service cheniatics and six operational environments.

The first two parts of this section describe thpligol assumptions in the model regarding the
penetration of these services and the potentialdesesity. Succeeding parts handle the assumed
characteristics of the services and the traffie $pectrum efficiency and the cell size presumption
are then outlined before the estimation resultsaaitional conclusions are treated in the last par

3.2.2 Market Forecasts and Penetration

The spectrum estimation is aligned with the predigrowth of mobile subscribers within the 15 EU
countries as described by the UMTS market aspeotod MAG). Table 1 shows the market
forecasts for the physical mobile subscribers andpf them, the number of mobile multimedia
users (MM) and their assumed penetration rates.

TABLE 3.1
Population of EU 15 and the Penetration of Future M obile Services

Year | Population Physical mobile | Penetratio | Thereof MM Penetration
in mio serviceusers n Service users
in mio in mio
2005 385 200 0.52 32 0.08
(from which (0.05 for
20 use High | High MM)
MM)
2010 387 260 0.67 90 0.23

Corresponding penetration values for mobile subscsiused in the spectrum estimation is 0.6 for
the year 2005 and finally 0.75 for the year 201 §lightly higher penetration values used in the
spectrum estimation for mobile subscribers, comp#wehe figures in table 3.1, are motivated due
to the fact that the figures in table 3.1 are ayenzalues and some countries (e.g. in Scandinavia)
have higher penetration figures. The same penatratilues have been used in all operational
environments.
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Due to the uncertainty regarding multimedia (MMijvsees the penetration values used in the
spectrum estimation are equal to the figures itetad.

3.2.3 Potential user density
The potential user density per operational envirent is based on[Ref. 5] and could be seen in
Table 3.2.

TABLE 3.2
Potential user density

Operational environments Density of

potential

user gkm?
1) CBD/Urban (in building) 180 000,
2) Suburban (in building or on street) 7 P00
3) Home (in building) 380
4) Urban pedestrian 108 000
5) Urban vehicular 2 780,
6) Rural in- & out-door 36

Only three of the operational environments (maikedbold in table 3.2 ) contribute to the required
amount of spectrum as they coexist in the samergpbgal area. In areas with high UMTS
spectrum demands fixed and quasi fixed includingeWss Local Loop (WLL) applications would
preferably utilise other bands. The spectrum reguoénts for these applications are therefore not
included in the estimates of this report.

3.24 Service Characteristics

The definitions of the services are based on safieitions as in the market report from Analysys.
Table 3.3 shows the service characteristics.

The speech service corresponds to a 16 kb/s spedels. The channel coding gives rise to an
overhead of 1.75 times the user net bit rate otduec. The speech service is a typical symmetric
service with the same amount of information indjpdink (UL) as in the down link (DL). The
effective call duration is based on an averagedeaition equal to 120 seconds multiplied with an
occupancy factor of 0.5. This finally ends up watmeffective call duration of 60 seconds as shown
in table 3.3. The usage of the occupancy factofiggphat the system should handle the
discontinuous transmission mode.

The simple messaging service corresponds to a $bi&dlike service. The user net bit rate of the
simple messaging service is based on the assuntptbthe typical size of a simple message is

40 Kbytes and an “acceptable” delay for this ®eris assumed to 30 seconds. The final user het bi
rate is derived by dividing the obtained relatimiween the file size and the acceptable delggto
an equivalent continuos user net bit rate. Furbinea division is made with a packet efficiency dact

of 0.75. The packet efficiency factor is based onstderation of practical packet networks and
includes the effects of re-transmission of unsusfcepackets.
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The same type of calculations are made in ordé&ndoout the user net bit rate for the medium and
high MM services. The services are similar to egedWWW types of services. The typical amount
of data that needs to be transmitted for the medilivhservice is 0.5 Mbytes during the duration of
14 seconds while the same figures for the high Miise are 10 Mbytes and 53 seconds. Further
on the MM services are assumed to be asymmetrical.

The interactive MM service is assumed to be basea 128 kb/s symmetrical connection. The
duration of this service is 180 seconds with amm@&sl occupancy factor of 0.8 resulting in an
effective call duration of 144 seconds.

The switched data is a 14 kb/s circuit connecteda®type similar to existing data services within
GSM.

The signalling overhead, training sequences eted @or all type of services is 20%.

TABLE 3.3
Service Characteristics
Services User net bit [Coding| Asymmetry | Effective Service
rate[kb/g] | factor factors | call duration | bandwidth*
w | @] @ 4 L<b7s]

High interactive 128 2 1/1 144 256/256
MM
High MM 2000 2 0.005/1 53 20/4000
Medium MM 384 2 0.026/1 14 20/768
Switched data 14 3 1/1 156 43/43
Simple messaging 14 2 1/1 30 28/28
Speech 16 1,75 1/1 60 28/28

* The service bandwidth is the product of columis& 3.

3.25 Traffic Characteristics

The “busy hour call attempt” (BHCA) in Table 3.4fides an important part of the traffic
characteristics in the spectrum estimation modeté BHCA is here defined as the ratio between the
total number of connected calls and the total nurobsubscribers in the considered area, measured
during the busy hour. This traffic characterisicard to predict especially for the MM type of
services. New services will have different tempafaracteristics so that the relative spectrum
balance between speech and other services vartegyththe day. Further on, differentiated tarifs
during the day would change the traffic charactiessntirely.
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TABLE 3.4
Busy Hour Call Attempt
2005 2010
Services CBD | Urbanin| Urban CBD Urban Urban
urban | building on urban |in building on
Street Street
High interactive MM 0.12 0.06 0.004 0.24 0.12 0.008
High MM 0.12 0.06 0.004 0.12 0.06 0.004
Medium MM 0.12 0.06 0.004 0.12 0.06 0.004
Switched data 0.06 0.03 0.002 0.06 0.03 0.002
Simple messaging 0.06 0.03 0.002 0.06] 0.03 0.002
Speech 1 0.6 0.6 1 0.85 0.85

Further more the assumed BHCA values for the MMises lack of good comparison material due
to the fact that similar charged services do natex public use today.

The required spectrum is very sensitive to chanfése BHCA for the MM services in the "Urban
in building” environment. As an example, if the BA@r the high MM service for year 2010 is
doubled in the urban in building environmethis required spectrumwill increase by 200 MHz !

The interactive MM service, the switched data dredgpeech services are all circuit connected
services with an assumed blocking rate of 0.02 r#éfpam the 20 % signalling overhead and the
packet efficiency factor of 0.75, no extra resosrage added to the packet based services (e.qg.
according to the Erlang B formula) in order to Hargituations similar to the blocking.

3.2.6 Cédl Sizesand Spectrum Efficiency

The averaged cell radius for the central businesgsa (CBD) is assumed to be 100 m during the
whole period. The averaged cell radius for the iotiwve operational environments of significance,
(the urban pedestrian and vehicular on streetpisra 1 km for the year 2005 and decreased to
around 750 m for the year 2010. An average celusadf 1 km describes an environment where the
cell sizes vary from 500 m to 1.5 km. Similarlyarerage cell radius of 750 m correspond to cell
radius between 500 m to 1 km.

As a reference system the spectrum estimation maiiees the GSM spectrum efficiency figures
(measured in kb/s/cell/MHz) that correspond todluster size 12. The model is based on the use of
a spectrum efficiency figure independent of theeas technology. Although the calculations are
done for a GSM like system, CDMA systems achiewdlar efficiency figures. For years 2005 and
2010 the spectrum efficiency corresponds to the G@tem with the cluster size nine. A
sectorization of three is assumed for all cell gype

3.27 Results

Table 3.5 and Figure 3.6 below show the requireduencies per service in the busy hour for the
years 2005 and 2010. Detailed calculation will bsadibed in future reports.

The conclusion is that about 580 MHz will be regdiin the year 2010. The requirement includes
the bands currently designated for second genaragistems , and the bands designated as Core
band for UMTS, plus new spectrum resources fully #exibly exploited. It should be noted that
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non-public non-licensed in-building low mobilitysgms represent some 20 MHz in 2005 and
40 MHz in 2010 of this spectrum.

For the more distant future, i.e. after 2010, tiez@ase in penetration will not be significant.
However, the use of services requiring wider badtwis expected to increase. This will lead to
increasing spectrum demand. Further designatidreqfiency bands to cover such spectrum demand
should be considered as early as possible wherrierpe has been obtained from the
implementation of UMTS.

TABLE 3.5
Result of terrestrial spectrum requirement calculations
Y ear 2005 2010
High interactive MM* 22 MHz 82 MHz
Medium & high MM 2 113 MHz 241 MHz
Switched data 12 MHz 9 MHz
Simple messaging 2 MHz 2 MHz
Voice 220 MHz 220 MHz
Total 369 MHz® 554 MHz®
Total(allowing for spectrum divisiof) 406 MHz 582 MHz

NOTE 1- Characterised by high speed data ratespgynt and reasonably continuous transmission
and minimum of delays.

NOTE 2 - Characterised by moderate data rates,umetdi large size of files, asymmetric and bursty
transmission and tolerance to a range of delayRS5&#hd HSCSD come into this category.

NOTE 3 - Already identified spectrum is 395 MHz Mtz GSM/E-GSM + 150 MHz GSM 1800 +
20 MHz DECT + 155 MHz terrestrial UMTS).

NOTE 4 - Trunking inefficiency and guardbands maestallowed for, due to multiple operators, and
public/private and service category segmentatitis I assumed to improve from 10 % in 2005 to
5 % in 2010.
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Required spectrum for terrestrial UM TS services (incl. second generation services) including
trunking and guard band overheads.

It should be noted that the forecast number ofquersising mobile services is roughly equal with the
voice service users, i.e. all other services ansidered as supplementary to the basic voice ervic
One person will thus be using several services.fétezasts in chapter 2 show that the use of the
higher bandwidth multimedia services will increaser time, leading to a proportional decrease in
the share of the voice services. However, it isfo@seen that the absolute volume of voice sesvice
will be diminishing. Due to the undefined naturdiire services, particularly the multimedia
services, a certain degree of care is neededemgting the estimated figures in figure 3.6. The
estimates of spectrum requirements are for thear&timusy hour, but the profile of traffic for each
service type varies through the day. The future ofigervices should result in spectrum being
utilised more evenly than the present, particuldrtpugh the use of delay in high volume data
applications.

Factors that are not treated in the calculatiomsvetmich may further increase the required spectrum
include higher traffic rates, higher penetratiod aser density variations. Nor are factors thathinig
reduce the spectrum requirements, such as halépatch codecs, low rate video codecs, adaptive
and/or distributed antennas, efficient statistinaltiplexing and overall improved C/I performance,
considered in the performed calculations.

Improvements in technology will lead to improvenseim spectrum efficiency. However, this
potential may be partially reduced if improved dgydk chosen, which is expected to be a market
requirement. In addition, cellular radio has a peat difficulty in the problem of finding cell @t in
optimal locations. The cellular grid will become marregular as the nominal cell size is reduced
with a consequential degradation in frequency e-us

The approach adopted in the calculation of spectrasibeen to describe the cellular radio network
by a nominal cell radius and re-user factor. ThEsameters have the most impact as their charges
have an approximately square law effect on thetsjpmcestimate. In comparison, reductions in
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occupied bandwidth, occupancy factor etc. are ¢éisé@mo rata. Hence changing the cell radius
from 1 km to 750 m and the re-use from 12 to 9asgnts an improvement factor of approximately
3, The way in which the future technology improveiactor will build up is difficult to predict but
this figure seems to be of the correct order fspectrum estimation purposes.

3.3 Satellite 3rd Generation Spectrum Demand

Calculations have been made for the years 2002@bd. More details will be contained in future
Reports. Two types of terminals are expected tuigeosatellite UMTS services: hand-held
terminals providing voice and low-rate data serviaad somewhat bulkier terminals providing
multimedia services. The predicted market demanthfgse satellite services are given in chapter 2.
In order to estimate the demand in the 15 EU stétssassumed that EU generates 12.5 % of the
total world demand for UMTS satellite non-multimadiervices and 6% of demand for satellite
multimedia services. This gives the following trafiemand in the EU:

TABLE 3.7
UMTS Satdllite traffic demand within EU

Users (millions) Traffic
(million Mbytes/year)
Year 2005 2010 2005 2010
Non-multimedia 0.4 1 100 200
Multimedia 0.1 0.2 200 300
Total 0.5 1.2 300 500

These figures for non-multimedia users are th&ingstimates (based on limited information) of the
market for satellite UMTS/IMT-2000 services. Sueinvices will be provided as part of the wider
S-PCS requirements. Recent market studies by IC®-BES traffic demand for voice and low rate
data indicated a total subscriber base of 6 mikiobscribers in EU in 2005. The portion of this
demand that applies to UMTS services has beentasmdculate the spectrum demand in Table 3.8.

The amount of traffic generated by satellite usas estimated based on market research which
considered 12 operating environments and 4 diffegervices. Based on typical frequency reuse and
modulation techniques of planned MSS systems,alh@iing spectrum requirements can be
calculated. The additional demand could be futfille frequency bands above the WRC’92

FPLMTS allocation.

TABLE 3.8
Satellite UMTS/IM T-2000 Spectrum Demand in Europe
Year 2005 2010
Non-multimedia 2X6 MHz 2x15 MHz
Multimedia 2x18 MHz 2x28 MHz
Total 48 MHz 86 MHz
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NOTE: The peak world-wide spectrum requiremenifoitimedia services has been predicted to be
2x30 MHz in 2005 and 2x46 MHz in 2010. For handhelaninals, ICO has predicted a spectrum
requirement of 2x85 MHz in 2005 and 2x100 MHz ii1@0

34 Spectrum Vision

Spectrum is a limited resource. The consideration8ViT-2000 spectrum have up to now been
focused on Europe, and the spectrum situationhieratgions may differ, affecting spectrum
demand from country to country. Such factors gaifadion density and economic development will
be important considerations. The concept in Fi§u®ecould provide a possible solution for a
flexible spectrum designation for IMT-2000.

Operator 1 Refarm band I

X MHz \
I

Operator 2 | Refarm band I

Y MHz

Extension band 2 | Country 1
XX MHz

Extension
Band 1

Core
Band

Extension band 2 Country 2
YY MHz

Sl N

I
I
Operator 3 Refarm band / Extension band 2 Country 3
Z MHz | ZZ MHz
I
I
I
Operator licence specific World Europe Country specific
and beyond
FIGURE 3.9

Spectrum Vision

341 CoreBand

Within the CEPT the core band is given in the ER&ZiBion on UMTS spectrum, which is based on
the IMT-2000 band. Since UMTS is understood asadribe third generation systems within the
IMT-2000 family, the UMTS Forum considers that sdhe time to start the discussion of defining a
core band for IMT-2000 which will be available gédly.

This core band will be required for full implemetida of IMT-2000 services globally. The
availability of core band will be a major encowragent to manufacturers to invest the time and
resources to develop these new IMT-2000 servicebeasure their global success.

3.4.2 Extenson Band 1

Within Europe it is proposed that extension barstiduld be harmonised to cater for the projected
demand for UMTS services. To enable IMT-2000 sewito be offered globally the Forum believes
that further spectrum should be identified by the.I The exact spectrum requirement is not yet
known. It depends among other things on the féagibf making frequencies available in the

2 GHz region. Candidates are under investigatiaghiwithe CEPT.
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It would be desirable if the projected increasdemand for 3rd generation services (up to the year
2010) be accommodated in this expansion band. kXtenkion band 1 should be used mainly for full
mobility applications.

3.4.3 Extension Band 2

Extension band 2 may differ in frequency range siad from country to country. Harmonisation
throughout Europe or the ITU should not be the megquirement. It is recommended to be used as:

« an overflow band for regions where higher capdsityeeded, because of high population density
and high penetration rate regarding mobile comnaiti@os,

» a preferred band for business and private in-tugldimited mobility applications characterised
by low mobility and cordless applications (perhapsbined with fixed radi¥),

» separate bands for fixed radio services usingdheesadio standard outside the regions
mentioned in the first bullet and where a highgracity is needed.

Extension band 2 could lie between 2 GHz and 3 GiHapove. It may also be below 2 GHz if extra
range s required for some types of services. &inel lwill vary based on the particular market
requirements of each country.

The frequency band for non-public low mobility sysis should be chosen within the Extension
band 2, subject to the market requirements of eaahtry.

35 Spectrum Plan

351 CoreBand

The structure of the core band is shown in Figui®.3t includes the satellite part with 60 MHz in
total. For terrestrial applications, 155 MHz hastaentified by the CEPT.

1 Distinction between limited mobility applicatioasd fixed/quasi-fixed is deemed to be necessary
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UMTS/IMT-2000 Core Band

The main points of the ERC Decision, ERC/DEC/(97965.

UMTS is defined as equipment complying with ET@instards for UMTS;

The frequency bands 1900-1980 MHz, 2010-2025 MHEzZ10-2170 MHz are designated for
terrestrial UMTS applications;

The UMTS satellite component applications are acnodated within the bands 1980-2010 MHz
and 2170-2200 MHz;

At least 2x40 MHz in the bands 1900-1980 MHz anti®?2170 MHz are made available for
UMTS by 1 January 2002;

Further spectrum could be made available by 1 Jgra@D5 for UMTS subject to market
demand.

The UMTS Forum has requested that the full 155 N zerrestrial services identified in the ERC
Decision on UMTS be available by the year 2005.

3.5.2 Extension Bands

The locations of the possible extension bandsMiar-2000 will require further work. Such studies
have started within CEPT-ERO. The demand for nexetspm in the year 2010 is, according to the
calculations, 185 MHz for full mobility applicatisrin Extension band 1, and 20 MHz for low
mobility applications in Extension band 2.



-25.
8-1/INFO/1-E

3.5.3 Timely availability of Spectrum

The UMTS Forum has requested that the full 155 N#zerrestrial services identified in the ERC
Decision on UMTS band be available in the years2@®d has further calculated a need for new
spectrum of 185 MHz is required by the year 2010.datellite services, the Forum requests that the
full 60 MHz in the WRC ‘92 FPLMTS Recommendationdailable in the year 2005. It is

estimated that in the order of 30 MHz of more s$ig¢etpectrum will be needed by the year 2010.

3.6 Further Spectrum Issues

IMT-2000 is required to support a wide range officdypes including mobile multimedia. The
characteristics of mobile multimedia services diffem telephony in that the demand over time
varies in its requests for speed of transfer, lewgttransmission streams and the symmetry of bi-
directional transmissions.

The following issues have been identified as pdgsitiecting the spectrum requirements of UMTS
and will be studied in more detail by the Forum.

3.6.1 Transmission Modes

Terrestrial wide-area systems and the satelliter@mments will require paired bands for FDD
(Frequency Division Duplex) transmission, but shiarige systems can use an unpaired
asymmetrical band and TDD (Time Division Duplexdrsmission. There are however ways that
FDD transmission might be combined with TDD trarssion, or with other forms of transmission,
in order to prevent traffic asymmetry decreasirgédfficiency of spectrum use.

The spectrum identified will not all be paired ani important that the bands are well matched to
the user requirements. The exact split betweerg@aind unpaired bands spectrum need to be
considered carefully along with techniques to sgilcapacity in a more flexible manner than current
systems (e. g. re-assignment of FDD to TDD). thexefore important that there are no regulatory
barriers to such combinations.

3.6.2 Duplex Direction

There have been suggestions to reverse the dupéstidns from conventional services due to
compatibility considerations with other regionseTForum’s view is that the prime considerations
should be spectrum efficiency and the effectiveregying of IMT-2000 high bit rate, low power
mobile terminals. Developments in technology shaunldble equipment to be adaptable in different
regions. Reversing the duplex direction will havweery significant impact on reducing mobile
battery life times, due to the extra path loss of/img to a higher frequency.

During some periods, traffic may be dominated bywloading data from a central source.

However, at other times this traffic flow may bemmbalanced or even reversed by data gathering
applications, e. g. picture transmissions from rencameras. Unless flexible ways of assigning band
width and direction are found, spectrum may be @edst

For these reasons the Forum is of the view thatltipbex direction for mobile services should not be
changed from the conventional sense (mobile transmj base transmit high) without better
justification than has been shown so far.
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3.6.3 Spectrum efficiency

A significant element of the UMTS vision is the dde achieve a major improvement in spectrum
efficiency compared to that already being achideedecond generation mobile systems. The
increases in spectrum efficiency will need to benith from four major sources:

radio transceiver technology, including access technology, modulation and apdadaptive
interference management, diversity techniques samatt antenna technology;

applications and services technology, including the use of packet transmission, asymmet
management, compression techniques and agent teghno

traffic management, especially via the use of delay management aiftstto manage peak-to-mean
traffic ratios;

radio channel access management, i. e. the management of instantaneous accehls &pectrum, to
reduce the probability of idle channels during pgakic hours.

In the context of the last point, it has been satggethat the sharing of a common pool of spectrum
by operators might be a method of significantly ioying spectrum efficiency, thereby minimising
the overall demands for spectrum for UMTS. Shatirggsame frequency spectrum between several
operators could result in a higher trunking efindg and savings in guard bands. However, these
savings do not take into account the airtime ovamleehat arise during call set-up, clear-down,
handover, etc. The problems associated with opesatxtrum sharing are likely to be significant,
and could reduce competition between operators.

Furthermore, to build a business case, UMTS opesratoist be certain about the spectrum to which
they have uninhibited access. Operators may betegitito invest in radio hardware for the spectrum
if there is no real certainty that the additiona@enels would be available when needed. The
commercial drivers may instead lead to network bgraents, such as increasing transmitter power
levels, which will lower spectrum efficiency.

The sharing of spectrum between terrestrial arellgatUMTS networks will not generally be
feasible, due to the expected wide differencesdeived power flux density and transmitted power
levels between the terminals operating in theseesys Therefore, it will be necessary to make
separate spectrum allocations for terrestrial aellge UMTS networks. However, feasibility of
spectrum sharing between the UMTS satellite dowk-tomponent and indoor, unlicensed use
should continue to be studied.

One method of spectrum sharing is to allow userssscto several or all of the operators in the same
region. In this way, the users share the spectnstead of the operators. While this method avoids
some of the commercial problems of other sharinthods, technical and commercial problems
remain. The user terminals have to ensure thatghetrum is efficiently utilised, which might
increase the airtime overheads, and operatorstbas@mpete for users on a call-by-call basis. It is
not yet clear if a stable market situation withastment incentives can be achieved in this sitnatio
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4 Conclusions

Four major milestones for UMTS form the basis & $pectrum requirements in Europe:

Major milestonesfor UMTS

1 October 1997 ERC Decision on UMTS Core band.
First quarter 1998  Drafting of licences.

31 December 1999 ETSI UMTS Phase 1 standard.
Year 2002 Commercial UMTS operation.

The UMTS Forum has calculated the total demandefoestrial spectrum in 2010 to be 580 MHz.

For terrestrial services in Europe, 240 MHz arendef for second generation standards. The Fot
has earlier concluded that the full 155 MHz forestrial UMTS designated by the ITU should be
made available. To meet the UMTS market forecastdaiitional 185 MHz is required.

The calculated spectrum demand for the satellitepoment of IMT-2000 is 50 MHz by the
year 2005 and 90 MHz by the year 2010.

The UMTS Forum calls upon the relevant authoritieetake timely action to make sufficient
spectrum available for IMT-2000 to satisfy marketrchnd.

um

For the start-up in the year 2002, each terresipatator will need in the order of 2x20 MHz to
enable the provision of multimedia services. thisrefore recommended that at least 2x40 MHz
will be made available to provide competitive seeg.

then

There is a need to designate an additional 20 MHstat-up band for non-public non-licensed in
building low mobility systems. This spectrum wik bequired from the year 2002 to help build th

]

market for multimedia terminals and to stimulatdeanand for public UMTS access.
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ANNEX 1

Milestonesfor UMTS, Work plan from SAG

ERC Decision on UMTS Core band.
UMTS additional frequency spectrum demand puthenagenda of WRC ‘99.
Suggestions for UMTS regulatory framework frtma EC.

Preliminary identification of candidates for atitwhal UMTS frequency
spectrum (Extended band, approximately 185 MHz

ETSI freezing of basic UMTS parameters.

Drafting of licences.

Second quarter 1998 Operators commitment.
31 December 1999 WRC ‘99 Recommendation on UMTS Extended band.

1 October 2000
Y ear 2001
Y ear 2002

Year 2005
Years 2008 - 2010

ETSI UMTS Phase 1 standard.

ERC Decision on additional UMTS frequency spautr
Pre-operational UMTS trials.

Partial availability of UMTS Core band.

Commercial UMTS operation.

Availability of full UMTS Core band.

Availability of UMTS Extended band.
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ANNEX 2

Vocabulary of Terms

A function which apportions the revenue obtainedhsy
service providers to network operators in line vatmmercial
arrangements.

Terminal equipment with the capability of adaptiognore
than one type of network.

NOTE — Adapting to different networks could be aoptished by using a combination of
techniques such as analogue-to-digital/digitalftalague conversion, multi-band antennas
and/or software radio architectures.

Air interface

The common boundary between the mobile statiortlaad
radio equipment in the network, defined by funcdibn
characteristics, common radio (physical) intercatioe
characteristics, and other characteristics, asogpiate.

NOTE — An interface standard specifies the bi-diogal interconnection between both sides of
the interface at once. The specification includkestype, quantity and function of the
interconnecting means and the type, form and seipgorder of the signals to be interchanged

by those means.

Air interface protocol

Authentication

Base station (BS)

Base station area

Bearer service

Billing

Broadcasting service

Call

The protocol used across the air interface (usaadigllection
of protocols supporting various layers of the pcotaeference
model).

The process of verifying the identity of a usemtmal, or
service provider.

The common name for all the radio equipment locatezhe
and the same place used for serving one or sesaisl

The area covered by all the cells served by a &iasien.

A type of telecommunication service that provides t
capability for the transmission of information betm user-
network interfaces.

A function whereby charging information generatgdte
charging function is transformed into bills regngipayment.
Billing also includes collecting payments from thedscribers.

A service where the same message (voice, texyrpitvideo
or data) is transmitted simultaneously to all usdthkin the
radio coverage of the broadcasting transmitter($) @ group
of several users via wire or cable.

The use, or possible use, of one or more connecsetiup
between two or more users and/or services.
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The ability of an item to meet a service demangiwén
guantitative characteristics under given intermaldstions.

The radio coverage area of a satellite spot beaarbaise
station, or of a subsystem (e.g. sector antennthabbase
station corresponding to a specific logical ideagfion on the
radio path, whichever is smaller.

NOTE — Every mobile station in a cell may be reachyg the corresponding radio equipment.
The radio coverage area of a satellite spot beaarbase station, or of a subsystem (e.g. sector
antenna) of that base station corresponding teeifeplogical identification on the radio path,

whichever is smaller.

Charging

Circuit transfer mode

Compatibility

Connectionless service

Earth station

Emergency service

Encryption

ETSI

Evolution

Fixed network service

FPLMTS/1MT-2000

A function, whereby information is gathered, re@mrar
transferred in order to make it possible to deteamnd to
collate usage for which the subscriber may bedille

A transfer mode in which transmission and switcHungctions
are achieved by permanent or quasi-permanent athocaf
channels, bandwidth or codes between identifiedtpaf a
connection. See also Packet transfer mode.

A degree of transparency sufficient to support@eptable
grade of service with respect to a connection betvaystem
entities. Full compatibility implies full transparey.

A service which allows the transfer of informati@mong users
without the need for end-to-end call establishnpeatedures.
Connectionless services may be used to supportitettactive
and distribution services.

A station located on the Earth’s surface intended f
communication with a satellite system.

A telecommunication service, which is used to as@epublic
emergency centre, characterised by a locally sagmf access
number, high priority, and distinctive feature natetions.

A function used to transform data so as to hidenftrmation
content to prevent its unauthorised use.

European Telecommunications Standards Institutes bbdy
charged with developing the UMTS standard.

A process of change and development of a mobilie étem
towards enhanced capabllities.

A service with a set of capabilities that allowsveee profile
management but not any type of mobility.

Those systems that conform to the correspondingssef ITU
Recommendations and Radio Regulations.
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A supplementary service which allows a subscribafter a
call free of charge to a caller at the subscrilefsense for that
call.

The action of switching a call in progress from ce# to
another (intercell) or between radio channels enxgame cell
(intracell) without interruption of the call.

NOTE — Handover is used to allow established ¢allontinue when mobile stations move
from one cell to another (or as a method to mingnais-channel interference).

IMT-2000

Integration

Intelligent network (IN)

| nter active service

International Mobile Telecommunications-2000. Aligb
standard for 3rd generation mobile telecommunicatio
systems, promoting a high degree of commonalityesign
worldwide while incorporating a variety of systerRseviously
known as FPLMTS.

The act or process or an instance of forming, cating, or
blending into a functioning or unified whole.

A telecommunication network based on an architectiat
provides flexibility for facilitating the introduiin of new
capabilities and services, including those undstaraer
control.

A service which provides the means for the bi-diceal
exchange of information between users or betweers @nd
hosts.

NOTE - Interactive services are subdivided inte¢htlasses of services: conversational
services, messaging services and retrieval services

I nter operability

Interworking

L ocation service

Macro cdls
NOTES:

The ability of multiple entities in different netwks or systems
to operate together without the need for additi@oalversion
or mapping of states and protocols.

The means of supporting communications and intensst
between entities in different networks or systems.

A particular mobility service in which location orimation can
be provided to authorised users or to relevantaitiths in case
of emergency calls or for vehicular traffic manageamn

Cells with a large cell radius, typically severahs of km.

- The radius of a cell can be extended by the tideectional antennas.

- Macro cells are characterised by low-to-mediuaffitr density, support for
moderate mobile station speeds and narrow bandttesr

- A typical macro cell may be situated in a rurasoburban environment,with moderate
building blockage, and, depending on terrain, ificant foliage blockage.
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Cells which provide coverage to large areas anghartcularly
useful for remote areas with low traffic densityuéXo their
size, mega cells will provide coverage in many Kiofl
environment, from remote to urban, in areas witlameess to
terrestrial telecommunications networks and in t&piag
countries (even in urban areas) where this mah®enly cell
type available.

NOTE - Currently, satellites can only practicalipyide mega cell coverage (the term "satellite
cell" is sometimes used interchangeably with megid; qiowever, it may be possible in the
future for satellites to provide macro cell coverag

M essaging service

Micro cells

NOTES:

An interactive service which offers user-to-usematunication
between individual users via storage units withestmnd-
forward, mailbox and/or message handling (e.g.rmédion
editing, processing and conversation) functions.

Cells with low antenna sites, predominantly in urlbaeas, with
a typical cell radius of up to 1 km.

- Micro cells are characterised by medium-to-higfffic density, low mobile station
speeds and narrow band services.

- Blockage by man-made structures may be significea micro cell environment.

Migration

M obile Satellite Service
(MSS)

Mobile service

Mobile station (MS)

M obility manager

Movement of users and/or service delivery from &xis

telecommunication networks to new networks.

A radiocommunication service:

- between mobile earth stations and one or more
satellites, or between satellites used by thigise; or

- between mobile earth stations by means of omease
satellites.

This service may also include feeder links necgdsatits
operation.

A service with a set of capabilities that allowsneo
combination of terminal mobility and service prefil
management.

A station in the mobile service intended to be ushie in
motion or during halts at unspecified points.

A repository of information and its associated psBes
accessed by personal mobility management or tetnmiohility
management.
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NOTE — A mobility manager is used for location mgement, terminal registration and personal
registration. A mobility manager is a functionahcept which may be implemented in different
ways, for example, as a database or in a signdHamgfer point.

Multi-band terminal

Multimedia service

Multi-mode ter minal

Networ k

Network architecture

Network operators

Non-fixed access

Packet transfer mode

PCS system

Terminal equipment with the capability of accessrgvices
using different frequency bands.

A service in which the interchanged information sists of
more than one type (e.g. video, data, voice, gcsphi
Multimedia services have multivalued attributes abhi
distinguish them from traditional telecommunicats®rvices
such as voice or data. A multimedia service maglwe/
multiple parties, multiple connections, the additaeletion of
resources and user's within a single communicagssion.

Terminal equipment with the capability of accessrgvices
using different radio interfaces and/or techniques.

A set of nodes and links that provides connectlmig/een two
or more defined points to facilitate telecommurimabetween
them.

A network configuration which identifies and definghysical
entities and physical interfaces between theseiqddysntities.

A provider of network capabilities needed to supploe
services offered to subscribers.

A terminal access to a network in which there iseb
relationship between the terminal and the acceedgate. The
access interface and the terminal each have theirseparate
"identifiers". The terminal may be moved from omeess
interface to another while maintaining its unigderitity.

A transfer mode in which the transmission and dvuig
functions are achieved by packet oriented techsige® as to
dynamically share network transmission and switghin
resources between a multiplicity of connectiong &lso
Circuit transfer mode.

A collection of facilities which provide some comhtion of
terminal mobility, personal mobility, and servicefile
management.

NOTE - The term facilities should be understoothttude hardware, software, and network
components, such as transmission, switching amdiiigg facilities, databases, etc.

Per sonal communications

service (PCS)

A service with a set of capabilities that allowsneo
combination of terminal mobility, personal mobilignd
service profile management.
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NOTE — The acronym PCS should be taken to refpeteonal communication services.

Per sonal mobility The ability of a user to access telecommunicatermises at
any terminal on the basis of a personal telecomaation
identifier, and the capability of the network t@pide those
services according to the user’s service profile.

NOTES:

- Personal mobility involves the network capabilaylocate the terminal associated with
the user for the purposes of addressing, rouéind,charging of the user's calls.

- The word "access" is intended to convey the quiscaf both originating and
terminating services.

- Management of the service profile by the usewispart of personal mobility.

Pico cells Small cells with a typical cell radius of less tH&hm that are
predominantly situated indoors.

NOTE — Pico cells are characterised by mediumgb hiaffic density support for mobile low
speed stations and wide band services.

Privacy The right of individuals to control or influence ath
information related to them may be collected andest and by
whom and to whom that information may be disclosed.

NOTE — National laws may apply in matters dealinthwhe protection of privacy.

Private service provider A service provider which offers services to a ctbgeoup of
subscribers, i.e. not to the general public.

Public An attribute for services and networks accessibleveryone
that wants to subscribe.

Public land mobile network A network established and operated by an admitistrar

(PLMN) Recognised Operating Agency (ROA) for the spegifigpose
of providing land mobile telecommunication serviteshe
public. A PLMN may be regarded as an extensionfofeal
network (e.g. PSTN) or as an integral part of tB&R.

NOTE — PLMN may comprise terrestrial cells or a bamation of terrestrial and satellite cells.

Public network operator A provider of the network capabilities needed tprt the
services offered to the general public.

Public service provider A service provider which offers services to theegahpublic.

Quality of service (QoS) The collective effect of service performances whdetermine

the degree of satisfaction of a user of a serige.
characterised by the combined aspects of perforentators
applicable to all services, such as:

- service operability performance;



Radio frequency (RF)
channel

Radio resource

Robustness

NOTES:
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- service accessibility performance;

- service retainability performance;

- service integrity performance; and

- other factors specific to each service.

A specified portion of the RF spectrum with a de@in
bandwidth and a carrier frequency and is capab&awoiing
information over the radio interface.

mission and reception of signals over the radierfate.

A radio resource is a portion of spectrum availabla limited
geographical area (cell). This portion of spectaan be further
divided into radio frequency channels.

The ability to withstand random errors, burst esrand high bit
error ratios over the whole service area.

- Robustness of a system is an important attribute.

- The ranking of potential speech/channel codedaations may be different under
good and marginal conditions.

Roaming

Satellite networ k

Satellite system

Security

Service

Service profile

Service provider

Subscriber

The ability of a user to access wireless telecomaoation
services in areas other than the one(s) wherestreis
subscribed.

A satellite system and its co-operating earth cati

A space system using one or more artificial sasslli

The protection of information availability, inteyriand
confidentiality.

A set of functions offered to a user by an orgdiosa

A record containing information related to a useoider to
provide that user with a defined set of services.

A person or another entity that has the overapoasibility for
the provision of a service or a set of servicethéousers and for
negotiating network capabilities associated withgbrvice(s)
he/she provides.

A person or other entity that has a contractualtiehship with
a service provider on behalf of one or more ugérsubscriber
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is responsible for the payment of charges dueabsérvice
provider.)

System A regularly interacting or interdependent groupteims
forming a unified whole technology.

System integrity The property (in the context of security) that datd the
methods of handling the data cannot be altere@stralyed in
an unauthorised manner.

Telephone service A public telecommunication service primarily intexadfor the
exchange of information in the form of speech, wbgrusers
can communicate directly and temporarily betweemelves
in conversational mode, and should be providedaomance
with the International Telecommunication Regulasioand the
relevant ITU-T Recommendations. Sometimes refavexs
POTS.

NOTE — The telephone service can also support éoeuwt non-voice services such as
facsimile and data transmission.

Terminal The equipment which interfaces the end user witbtevork.

Terminal equipment A device or functionality which provides the capieis for
user applications, e.g. telephony, including ther usterface.

Terminal mobility The ability of a terminal to access telecommun@&iservices
from different locations and while in motion, arme tcapability
of the network to identify and locate that termioathe
associated user.

NOTE — This ability implies the availability of stommunication services, ideally, in all areas
and at all times. Terminal mobility may be provideztording to the mobile terminal’s or the
user’s service profile.

Terminal roaming The movement of a terminal (associated with at leas user)
from one cell, location area, area served by osiovilocation
database, exchange area, sub network or netwarkatiber,
respectively, while the network keeps track oftgreninal’'s

location.
Universal mobile Future multi-function mobile system with widebandltimedia
telecommunications system  capabilities as well as present narrowband capiasliUMTS
(UMTYS) is the planned European members of the ITU IMT-2@00ily

concept. UMTS will probably consist of a family of
interworking networks, delivering the same new emmbvative
personal communication services to users regardfassed
networks.

UMTS Access networ k Future multi-function mobile access network wittdeland
multimedia capabilities (presently under standatths within
ETSI) that will interface with several differentreonetworks.



UMTS services

Universal personal
telecommunications (UPT)
service
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A set of services accessible through the UMTS acoesvork.
UMTS services will probably be limited to servidbat require
transmission speeds less than 2 Mbit/s.

A service which provides personal mobility and ssr\profile
management.

NOTE - This involves the network capability of unéy identifying a UPT user by means of a

UPT number.

User

Value added service provider

Wireless access

Wirelessterminal

Wireline access

A person or other entity authorised by a subscribeise some
or all of the services subscribed to by that subscr

A service provider which offers services that adtlie to other
(primitive) services. (A value added service carb®tsed
alone, i.e. with another primitive service.)

A terminal access to the network which uses wigeles
technology.

A general term used for any mobile station, motafeninal,
personal station or personal terminal, with whioh-fixed
access to the network is used.

A terminal access to the network which uses wieelin
technology.

NOTE - For example conventional telephone setssahdcriber lines are means of access to the

wireline network.




