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Executive Summary

This white paper presents the current views of WMTS Forum on UMTS/HSPA
deployment strategies in the 900 MHz frequency bimatuding technical considerations,
traffic management, site engineering to stimulaee deployment of this technology with a
minimum of impact on existing GSM operation.

In this context, the UMTS Forum has a clear positon the GSM directive for reducing
regulatory uncertainties regarding mobile broadbanidout in Europe at 900 MHz that will
open up access to mobile broadband services pabgeMTS/HSPA. A growing number
of mobile operators are already deploying UMTS/HS$&vices alongside their existing
GSM networks operating in the 900 MHz band.

So far, there are around 10 operators (in Austrésonia, Finland, Iceland, New Zealand,
Thailand and Venezuela) - commercially running UVHSPA operations in this band, while
the device ecosystem is flourishing with a choit@wer 100 mobile terminals. In addition,
many other operators are well prepared for theayepént of UMTS/HSPA in this band.

The UMTS Forum believes that there is a signifieguportunity for other countries to follow
suit and remove any obstacles for the provisionost-effective mobile broadband coverage
for users.

UMTS Forum members have demonstrated that GSM avidSIHSPA networks can co-
exist in the same frequency bands without techmpoatblems such as interference. Deploying
UMTS with HSPA in rural areas by reusing the ergtGSM sites is a cost-effective solution
for mobile operators to offer mobile broadband m&w, such as high data rate multimedia
services.

The availability of Multistandard/Multicarrier sdlans with proper interworking eventually

eases the deployment of UMTS /HSPA at 900 MHz wpikeparing the future evolutions of

GSM networks toward new technology developmentsredeer, such solutions associated
with UMTS/HSPA deployments also provide a significapportunity for many operators to

upgrade their existing networks to a more modedioraccess method, allowing them to offer
an enhanced service quality.
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1. Introduction

IMT-2000/UMTS services were launched in the IMT-Q06ore band (1920-1980 MHz/
2110-2170 MHz) during the year 2001. As of May 200@re are over 370 million UMTS
subscriptions, including more than 120 million UMHSPA high speed mobile broadcast
subscriptions. More than 280 UMTS/WCDMA network® daunched in more than 115
countries, and services are supported by a chdiogey a thousand terminal devices. Hence
it is clear that the launch of IMT-2000/UMTS hasbesven a more rapid success than the
first years of GSM.

However, there are still many sparsely populatedl @mote areas worldwide where there
remains a technical challenge to provide IMT-2000/M$ services in a cost-efficient way.
The 900 MHz band (880-915 MHz / 925-960 MHZz) isntiged for IMT-2000 at the ITU and
from a regulatory point of view this band can bedifor UMTS900 (UMTS/HSPA/HSPA+

in this band) to overcome these challenges. Inddbtf S/HSPA/ HSPA+ deployment in 900
MHz band can facilitate the provision of mobile &dband services to users in those sparsely
populated and remote areas. In 2005 ETSI and 3GBksped TS 125.101 and TS 25.104
where RF and RRC requirements for UMTS 900 MHz vadescribed.

Moreover, there are considerable benefits in impleing UMTS/HSPA/ HSPA+ in the 900
MHz band over higher frequency bands in terms ekcage in low populated areas and in-
building penetration. Greater coverage reduces or&twoperators’ Capex (Capital
Expenditure) and Opex (Operational Expenditure)e B0 MHz band is also seen as an
excellent complement to UMTS/HSPA/ HSPA+ operatiomghe higher spectrum bands.
Finally, the benefits of UMTS900 have been acknoézl by a number of industry players.
UMTS900 networks have been deployed so far in ¢gmssuch as Australia, New Zealand,
Finland, Estonia, Thailand, Iceland and Venezuetsle as of March 2009 more than 100
UMTS900-enabled terminal devices have been annadumgaround 20 manufacturers.

Multistandard/Multicarrier solutions have now be@ortechnically feasible, not only for
terminal devices but also for base stations, thmotéghnological evolution and continuous
progress of integration for digital and analoguemponents. Multistandard/Multicarrier
solutions give operators the opportunity to upgrédeir GSM networks. This allows a
smooth technical introduction of UMTS900 and a sthauigration path from GSM toward
UMTS/HSPA/ HSPA+ or later on to LTE — as trafficngeated from GSM-only terminals
shifts to UMTS/HSPA/ HSPA+ or LTE over time.

This white paper deals with the deployment of UMHSPA/ HSPA+ in coexistence with
GSM in 900 MHz band, although most of the technwahsiderations are also valid and
applicable to UMTS/HSPA/ HSPA+ in other bands belbwsHz. For example, UMTS900
networks are commercially deployed in Australia alaghan with HSPA in the 850 MHz
bands, while LTE networks are deployed in the UB#hie 700 MHz band.

It should also be noted that UMTS/HSPA/ HSPA+ irD 9dHz band is very suitable for
operators to have an early opportunity to improesecage for their mobile broadband
customers. Other coverage solutions in the 800 M&ixs are under study as a consequence
of allocation of the band or part of the band 682-81Hz to mobile services. The band 698-
806 MHz is available in the USA, and the band 78Q@-8IHz will be available in Europe
after year 2011. These 800 MHz and 900 MHz sahgtwill use either of the UMTS/HSPA/
HSPA+ or LTE technologies for mobile broadband &, according to the decision of the
operators while benefiting from the flexibility ofultistandard base stations.

© 2009 The UMTS Forum
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2. Benefits of UMTS/HSPA deployment in the 900 MHz band

The most significant benefit comes from the fa@ttbompared to 2 GHz band, that radio
wave propagation path-loss in 900 MHz frequencydbenmuch smaller. So, to offer the
same service (same data rate) and equal covelageeduired number of base station sites in
900 MHz band is reduced by 60% compared to thadeteat 2 GHz, as shown by Table 1.

Table 1. Required number of base station sites (UM5 Forum Report #38*)

Service 2 GHz band | 900 MHz band| Site Number
Reduction

Circuit switched, 64 kbit/ls 224 90 60 %

Packet switched, 384 kbitls 468 181 61 %

* UMTS Forum Report 38Coverage Extension Bands for UMTS/IMT-2000 in biaad
between 470-600 MHz.

Moreover, the use of the 900 MHz band can improw®or coverage in urban areas. For
example, some studies suggest that, at street, lgweladvantage can be as much as 12 dB
and in building coverage can be improved up to B, dh comparison with the 2 GHz band.
Similarly, some field measurements confirm that estpd coverage improvement with
UMTS/HSPA can be in the order of 10 dB for ruratlamban areas. The economic benefit of
the 900 MHz band on UMTS/HSPA operators’ investreanikes it possible to propagate
benefits to end-users in terms of wider coveragepassibly lower level of usage costs.

Improved indoor coverage is important in many wagsause more and more of mobile voice
and data services are used in the indoor envirohnidns is of particular interest when

considering the increasing use of the mobile phawes replacement or a complement to
fixed phone, but also for e-mail services, interstfing and for watching TV programmes

on computers. UMTS900 promises the ideal solutmdploy broadband services in rural
areas, since a cell radius for HSPA based servioggoves by 70% compared to

UMTS/HSPA in the 2 GHz band.

A benefit of UMTS900 deployment is the possibilitiybeing able to deploy by reusing the
existing lay-out of the GSM infrastructures withime existing service area. This generates
further benefits because of:

* Quicker network deployment;
« Limited impact on Capex by re-using existing anteaystems and feeders;
* Limited impact on Opex through reuse of network agament systems.

From an implementation point of view, operatorsyamted either to add a new base station
cabinet, or to replace the existing GSM base stdijoa multimode GSM+UMTS/HSPA base
station subject to site situation or manufacturdgsign.

It should be also noted that UMTS900 deploymenersffimproved capacity as well as
coverage for mobile broadband services in rural eemote areas than existing 2 GHz
deployment. As an illustration based on simulatiand trials, UMTS900 MHz offers more

than 15% capacity increase compared to classidaaBRe 99 and around 20% UMTS/HSPA
throughput increase.

© 2009 The UMTS Forum
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3. Status of standards and regulations

3.1. Technical specifications and standards availalty

The standards organisations ‘Third Generation BarfAroject” (3GPP) has developed
technical specifications for many frequency baraige of which is UMTS900 (Band VIII,
3GPP Rel-7 Technical Specification TS25.104 andSTB2L). The technical specifications of
UMTS900 have been completed in December 2005 and\ailable ahttp://www.3gpp.org/
The developed 3GPP technical specifications aresegptently forwarded to regional or
national standard bodies for adoption, for exampkEurope by ETSI.

Moreover, 3GPP also developed in the 900 MHz b&rdhnical Specification TS36.104 and
TS36.105 for LTE deployment in the context of IMTED in Europe.

3GPP has in addition launched the work on spetifioa of the Multistandard/Multicarrier
solutions. These specifications will be availakiléha end of 2009, and the corresponding test
specifications will be available in March 2010. Fhis expected to further simplify
deployments of UMTS900 as well as the flexibilifyroigrating between 3GPP technologies
in the future.

In Europe, UMTS900 has been included in the Reléass the European harmonised
standards EN301908 by ETSI. European harmonisedatds are published at ETSI web site
http://www.etsi.org/

3.2. Regulatory Status

In Europe, the paired 900 MHz band 880-915 MHz5-980 MHz was harmonised by CEPT
for GSM900 and it is currently heavily in use. TREPT-ECC (Electronic Communications
Committee) decision (ECC/DEC/(06)13 designating9h8 MHz and 1800 MHz bands for
the deployment of UMTS/HSPA was approved and phbtisat the end of 2006.

Relating to UMTS/HSPA usage in these GSM frequebagds, ECC has prepared two
sharing and compatibility study reports and onemanendation:

)] Compatibility between UMTS/HSPA and GSM operatingdD0 MHz and 1800
MHz bands (ECC Report 082);

i) Compatibility between UMTS900/1800 and adjacentdbaystems (ECC Report
096);

i) Border coordination when both GSM and UMTS/HSPA @eployed in the same
frequency band (ECC Recommendation (08)02).

The ECC decision and related ECC compatibility gtueports and recommendation are
available atttp://www.ero.dk/.

This UMTS900/1800 ECC decision will assist in tharrhonised implementation of
UMTS/HSPA in the existing GSM900/1800 frequency dsmnBased on the national
decisions, mobile operators can decide in whatftemee to deploy UMTS/HSPA in GSM
900 MHz band, in line with their business plans.

Concerning the Multistandard/multicarrier solutipnsrresponding 3GPP specifications will
be approved by ETSI in Europe, and then by CEP®rbedach individual country gives its
authorization for the deployment of such solutions.

© 2009 The UMTS Forum
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In Finland, the regulator has already made thesdmctiin June 2006 to allow mobile
operators to deploy UMTS/HSPA in the GSM900 bardnish operator Elisa was the first
UMTS900 operator in the world to launch commersgvices in Finland in November 2007
and then in Estonia in January 2008. Today, 8 camialeUMTS900 networks have been
launched which includes Australia, New Zealand, ilahd@ and Iceland in 2008 and most
recently Venezuela in March 2009. In 2007, Frahase also published national decisions
allowing the deployment of UMTS/HSPA in GSM900 fuegcy band. It is expected that
national regulators in Europe and other regionsloing Africa and Asia) will follow,
facilitating UMTS900 deployment in the near future.

4. Strategy of UMTS/HSPA Deployment in the 900 MHz

Due to its radio characteristics UMTS/HSPA at 2 Gtds some limitations in regards to in-

building coverage compared with other technologresower frequency bands. Therefore

UMTS900 will be a cost-effective solution to progidhobile broadband services in sparsely
populated rural and remote areas. It can in addibe used to efficiently improve coverage in
specific urban areas such as cluttered out-dogaitsiins and for better in-building coverage.

The best approach on an operator’s long term giyaseto deploy a uniform UMTS 900 MHz
layer for coverage purposes and deploy a UMTS 24Bi2 layer for capacity enhancement
on specific regions (mainly urban).

4.1. Deployment in rural areas

Deploying UMTS900 with HSPA in rural area by reugitne existing GSM sites allows

mobile operators to offer UMTS/HSPA services to stoners, such as high data rate
educational, health, commercial and Governmentaelanultimedia services. One way of
doing this is to use UMTS900 for wide area coverdden where there are localised ‘hot
spots’ requiring extra capacity (such as touristatons and railway stations) higher
frequency bands — such as 2 GHz (with a possiliknsion in the 1800 MHz or the 2.6 GHz
bands — can be used for either UMTS/HSPA or LTEcday increased traffic loads by

offering additional capacity, as shown in Figureelow.

(({(((u ﬂl))))) IDM ((((((u n))))))

OM+E

Figure 1: UMTS/HSPA in 900 MHz band enhances coverage provision and complement UMTS2000
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4.2. Deployment in urban areas

In urban areas, where GSM is typically deployed multi-layer network structure (including
macro cellular, micro cellular, and pico cellulayérs in 900 MHz and/or 1800 MHz
frequency bands), UMTS/HSPA can be used to impamesrage and indoor coverage of
UMTS at 2 GHz.

4.3. Customer Impact of UMTS/HSPA Deployment in th®©00 MHz band

When deploying UMTS/HSPA at 900 MHz, operators dlawe to consider the needs of their
existing GSM subscriber base within the servingafsmectrum concerned. Capacity
constrains may occur if the existing subscriberebznnot to be migrated to a multistandard
technology, allowing to continue their mobile seevbn UMTS/HSPA in 900 MHz band and
the remaining frequency bands. Beside migratiomf@SM900 subscribers to GSM1800 to
overcome possible capacity constrains for GSM oatgninals, the deployment of enhanced
GSM features like AMR half rate codes will be ampmgpriate option. This will help to serve
the GSM only terminals with their services. An duhal option for the operator is the
subsidization of GSM mobile terminals with termmasupporting UMTS 900 MHz
technology.

4.4. Reviewing the impact of spectrum liberalizatio to free up GSM 900 MHz Spectrum
for UMTS services

In order to deploy UMTS 900 MHz, an operator netedisee at least 4.2 MHz of spectrum in
900 MHz band. To achieve this liberalization exteesHW reconfiguration is needed in
existing GSM network, in order to serve existingd amear future GSM traffic without

affecting GSM KPIs. This will lead to additional ®&X investment from operators.

In addition, extensive radio planning and netwoekplanning is needed, in areas where
UMTS 900 MHz will be deployed. Also adequate fremgeie planning is needed, in the areas
where UMTS 900 MHz coverage is expected, in ordeminimize interference problems
between GSM and UMTS.

5. Technical considerations for UMTS/HSPA in 900 MHz implementation

Not all GSM operators will have the same strategigs time plans for migration from GSM
to UMTS/HSPA. This migration needs a refarming lué existing frequency band to allow
UMTS/HSPA technology within the existing GSM freqog plans. CEPT has studied the
introduction of UMTS/HSPA at 900MHz, and has coded that it is technically compatible
to operate both GSM and UMTS/HSPA in 900MHz ban@CEReport 82 compiles all
technical considerations needed in order to intteddMTS/HSPA in 900MHz band while
still keeping GSM operation in the band. These i@rations could be followed by mobile
operators, allowing them to introduce UMTS/HSPA@DMHz in the most efficient manner.

Concerning compatibility of UMTS900 with systemseagiting in adjacent bands, CEPT has
also worked on this issue that is raised in ECC drReP6. This report describes the
compatibility study methodology, co-existence scmsa simulation assumptions, and the

© 2009 The UMTS Forum
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results for the deployment of UMTS/HSPA operatimg 900 MHz taking into account
adjacent band systems. However, future systemstpgiin adjacent bands (below 880MHz
and above 915MHz; below 925MHz and above 960MH=zdn® take into account the
impending introduction of UMTS/HSPA in 900MHz banaihd hence protect IMT-2000
services. Trials and studies performed by operasitsewed that using 4,2 MHz channel
spacing at 900 MHz band, UMTS 900 MHz has very g@edformance without any
significant degradation on existing GSM services.

5.1. Site engineering

For an existing GSM operator, it is known that thest cost-effective solution is to reuse
existing GSM sites for UMTS/HSPA deployment. Theserg antenna and feeders can be
reused and the UMTS/HSPA in 900 MHz band baseostaian be added. Figure 2 (below)
gives an example of GSM900 and UMTS/HSPA radiodgtsign, with two 900 MHz vertical
polarized antennae. Figure 3 illustrates multistadbnulticarrier solutions than can be
directly connected to the antennas without intragyiche loss of the duplexers. Figure 4
shows an example of GSM900/UMTS900/GSM1800/UMT S2@@io site design using a tri-
band polarization antenna.

900 M Hz band antenna

BS BTS
MTS GSM
900 900

Figure 2 - Radio site design example for GSM900 and UMTS/HSPA in 900 MHz band with two vertical
polarized antennae (Dp=Diplexer)
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900 MHz band antenna.

BTS
GSM
UMTYH
900

Figure 3 - Radio site design example for Multistandard/Multicarrier GSM900 and UMTS/HSPA in 900 MHz
band with two vertical polarized antennae (Dp=Diplexer)

"-§M/UM Ts
>< ........ 900
. GSM
L oS
e o
2000

BS BTS BTS BS
UMTS GSM GSM UMTS
900 900 1800 2000

Figure 4 - Radio site design example for GSM-UMTS/HSPA in 900 MHz band/GSM1800/UMTS2000 with a
tri-band polarization diversity antenna (Tp=Triplexer)

© 2009 The UMTS Forum
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5.2. Multi-band and multi-system mobility managemen
* GSM load balancing between GSM900 and GSM1800

When an operator decides to refarm part of its G8M8equency band for implementing
UMTS/HSPA in the 900 MHz band, the GSM900 netwodpaxity will be reduced.
However, the UMTS900 network will make up for thoss, provided that there is UMTS
coverage and offer more capabilities for new sesiic

It is expected that traffic will move to UMTS900twerk over time, as subscribers will
request multi-media services offered with HSPA-ée@dlJMTS technology in the 900
MHz band.

In the first phase of refarming, several users inaye GSM-only handsets. Therefore
balancing the traffic between GSM900 and GSM180@eyg issue in order to avoid
service congestion, as shown in Figure 5.

Capacity . :
A UMTSQOOI introduction

Total GSM

GSM1800

GSM900

UMTS900

Time

Figure 5 - Load balancing between GSM900 and GSM1800 in a dual band GSM network in order to refarm
part of GSM900 spectrum for UMTS/HSPA in 900 MHz band deployment

However, this extreme situation is unlikely to ocdue to two current trends in the
terminal market:
- The number of GSM-only terminals will decreaser time;

- There will be both Multistandard/Multicarrierrteinals enabled with UMTS/HSPA
in 900 MHz band terminals on the market, even untoes where this technology is
not deployed.

© 2009 The UMTS Forum
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In any case prior to UMTS 900 MHz implementatigmectrum refarming activities should be
completed. Also traffic should be pushed to GSMQABMHz layer (wherever this is possible)
and special SW features like half rate, frequemmyping and AMR should be introduced.

» Traffic management between GSM and UMTS/HSPA in S MHz band

GSM and UMTS/HSPA were originally specified anesigined to allow smooth hand-
over between the technologies without customergmaipcing disruptions.

It will be reasonable to transfer some of thes ldemanding data rate traffic from this
UMTS technology to GSM/EDGE, while keeping the hibit rate data traffic at
UMTS900 within the area covered by both GSM and WHSPA in 900 MHz band.
This is illustrated in Figure 6.

Figure 6 - Traffic management between GSM and UMTS

» Traffic management between UMTS/HSPA in 900 MHz bad and UMTS2000

It is assumed that all (or at least most) of hatsdfer UMTS/HSPA in the 900 MHz

band will support 900 and 2000 MHz dual-band openatTaking into account that cell
range for UMTS900 being larger than UMTS2000, inwal-band 900/2000 network
UMTS/HSPA traffic should be sent to UMTS2000 laya) whenever possible. This
leaves the UMTS900 layer to handle traffic whereré¢his no UMTS2000 coverage (b).
This is illustrated in Figure 7.

© 2009 The UMTS Forum
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Figure 7 - Traffic management between UMTS/HSPA in 900 MHz band and UMTS2000

5.3. Addressing the migration challenges

A major concern for the operators is whether GSN 86d UMTS 900 can work together..
By these terms the following issues should be axtea:

1. Degradation of call quality for GSM subscribers.eOpotential problem that it
might be faced it could be GSM quality degradatiture to the reuse part of the
spectrum (especially when 4,2 MHz spacing is usedUMTS).

2. Potential decline of network KPIs on UMTS 900 MHizterference induced from
existing GSM 900 MHz base stations and GSM mobdes]d possibly introduce
quality degradation on UMTS 900 MHz KPIs.

3. Interoperability between networks. Finally an opera should address
interoperability issues with existing UMTS 2100 Mtand GSM/GPRS/EDGE
networks.

5.4 Product availability

UMTS/HSPA in the 900 MHz capable mobile handsetserodevices and network equipment
are already available in the market.

As of March 2009, there are more than 100 UMTS3ninals featuring UMTS/HSPA
technology in the 900 MHz that have been annoubgeatound 20 terminal vendors, while 8
commercial networks have been launched in sometges@s mentioned previously.
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5.5 Operator Case Studies
5.5.1. Cosmote Group UMTS 900 MHz pilot network

In 2007 Cosmote Group decided to evaluate the kienef UMTS 900 MHz in real
environment, by performing a UMTS900/1800/21001tnatwork comparison. Trial took
place in two different regions:

« The first trial area was a closed valley which pded the opportunity to easily deploy
UMTS 900 MHz with minimum disturbance on the surrding existing GSM 900
MHz network. In this area sites used where equippitd UMTS Node Bs supporting
900/1800/2100 MHz frequencies, along with GSM 90Bavbase stations in order to
achieve a direct comparison. GSM 900 MHz refarnand frequency re-planning was
performed in this area, in order to gain the rezpiispectrum for UMTS 900 MHz
deployment. It has to be mentioned that only hélthe traditional UMTS 2100 MHz
base stations were equipped with UMTS 900 MHz, thase network planning tool
simulations in order to get the same coverage.

« The second area chosen was an area where one Nwes Blaced over a small hill in
order to evaluate very long distance (extendedepogverage (target was more than 60
km).

In both trial areas extensive measurements wer@rpeed for UMTS and HSPA services.
Also GSM Key Performance Indicators (KPIs) wereorded prior and after UMTS 900 MHz
implementation.

Trial results showed that UMTS 900 MHz providestéretoverage in urban environment,
compared to traditional UMTS 2100 MHz networks, hwitoverage improvement varying
from 12 — 20 dB (depending on the environment) WUMTS 900 MHz indoor environment

users have regular mobile broadband services, WONETS 2100 MHz users have no
coverage and were transferred to GSM/GPRS/EDGBoaindoverage improvement recorded
fro UMTS 900 MHz was 20 % compared to the tradiidcdMTS 2100 MHz layer.

No GSM quality degradation faced due to the reume @f the spectrum for UMTS (either
using 4,2 MHz or 5,0 MHz channel spacing).No degtiath on UMTS 900 MHz KPIs due to
interference from GSM base station and GSM molaifgseared.

For HSPA trial results showed that UMTS900 MHz parfance was 31% improved
compared to the performance of UMTS2100 MHz at idah measurement points. Also no
significant difference was observed on HSDPA penfamce either using 4.2 MHz or 5 MHz
channel spacing.

For extended cell performance trial results showlat UMTS900 MHz has extended
coverage compared to the traditional UMTS2100 MH2EDPA, HSUPA and all kind of R99
services were established normally for UMTS900 Midtla distance of 127 km far from the
Node B, when the same services could not excedain6dn traditional UMTS2100 MHz.

Finally, all CS handovers and PS cell reselectiogtsveen UMTS2100 MHz and UMTS900
MHz were tested successfully. Interoperability witBSM/GPRS/EDGE was tested
successfully (but this is not a clear UTRAN funofdity, because these handovers were
driven by Core Network).
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5.5.2. ELISA commercial UMTS 900 MHz network

Finnish operator Elisa launched commercial UMTS86frice on 8 November 2007 as the
first commercial UMTS900 service in the world aftee Government had approved the use
of UMTS900 in Finland on 31 May 2006 and the dexisivas applied in the latest decision
on the 900 megahertz frequency band by the Fin@mimmunications Regulatory Authority
(FICORA) on 1 November 2007.

UMTS900 enables better implementation of the fagbile Internet access that will cover the
whole country. UMTS900, which uses a frequency@i MHz, makes it possible to build 3G
networks profitably outside densely populated araaghe costs of building a UMTS900
network can be only one-third of the present castthe UMTS2100 coverage, Actually,

Elisa showed that 3G coverage with UMTS900 can & 70% of mobile network costs
when compared to deployments in the 2100 MHz bardiding both CAPEX and OPEX.

Similar cost and coverage benefits also apply toT3Mystem deployments in other lower
frequency bands, such as 850 MHz.

In the first UMTS900 deployments the municipalit@sSiuntio and Pertunmaa were covered
by turning the existing GSM900 sites to be UMTS$@@s, as well. This way it was proven
that in most cases GSM900 sites can be reusedhievacextra savings. It was also proven
that UMTS900 coverage is comparable to GSM900 @meiand even better in many cases.
l.e. voice coverage area for UMTS900 cell is tyflyjcaome 20% larger compared to
GSM900 and UMTS900 cell can easily cover 100% higgea than UMTS2100 cell.

After the launch of UMTS900 the 3G coverage ares lteen expanded significantly and in
the future it will cover all of Finland. Thanks t8MTS900, in the future all Finns will be able

to use fast and affordable 3G mobile Internet axe@@sl other mobile services as confirmed
by Elisa.

Up to now, most of the Finnish population in ov@02nunicipalities are covered by Elisa's
3G services. The connection speed of UMTS900 iglasinto UMTS2100 and thus mobile
data speed can be several Mega bits per secon@owesrElisa sells subscriptions up to 5
Mb/sec, which is comparable with good fixed broaadbaonnections. And the trend is that
data speeds are rising by deployment of HSPA+, alsdable for UMTS900.

UMTS900 is supported by a significant number of t8@ninals that were launched on the
market after Elisa launched UMTS900 service, andT$800 is already almost a standard
feature in all 3G terminals in Europe. Thus, thereow an availability of a wide portfolio of
UMTS900 handsets and data terminals. Most of thve 3@ terminals introduced in Europe
will support UMTS900. All UMTS900 terminals in Eyre also support present GSM and 3G
networks, and the terminal selects automaticakyitést network available.

After commercial launch of UMTS900 by Elisa, itsngoetitors applied UMTS900 in

Finland, too; thus, within few years there will beuntrywide 3G coverage provided by 3
different network operators in Finland. At the sarime, the Finnish regulator set
requirements to provide at least 1 Mbps connectiainsost everywhere in Finland and
UMTS900 together with UMTS2100 is the way to méetse requirements in a cost efficient
way.
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6. Conclusions

The most significant benefit of deploying UMTS/HSHRA900 MHz frequency band comes
from the fact that compared to 2 GHz band; radiovevaropagation properties and in-
building penetration at 900 MHz are more favouralileese properties provide interest for
implementation of UMTS/HSPA at 900 MHz in rural ase(extended cell coverage) and in
some urban areas scenarios, respectively.

Considering an offering of the same service, saata thte and providing the same coverage,
the required number of sites in 900 MHz band isiced by 60% compared to that in 2 GHz
band. This will bring economical benefits on UMTSIPA operator’s cost situation and will
make it possible to propagate these benefits toetid-users in terms of enlarged and
improved urban area coverage with economical acggst

UMTS900 (UMTS/HSPA in this band) will be deployeg teusing GSM sites within the
existing service area. Deploying UMTS with HSPA80 MHz in rural areas by reusing the
existing GSM sites is a cost-effective solution fioobile operators to offer mobile broadband
services, such as high data rate multimedia seyvicBhe availability of
multistandard/multicarrier solutions with propeterworking will ease the deployment of
UMTS/HSPA while preparing the future evolutions@®M networks toward new technology
developments.

The deployment of this technology will also takeecaf existing subscriber base within the
given spectrum concern. Furthermore, Multistandandgicarrier solutions will also
facilitate quality of service to customers. Thisbiscause a multistandard BS provides good
opportunity for operators to upgrade the existieguorks to a more modern radio access that
will allow them to offer an enhanced service oppoitly.

The timely availability of UMTS/HSPA regulations ieeded to allow the deployment of
UMTS/HSPA in GSM 900 MHz frequency band in line lwibperators’ business plans.
Network equipment and user devices are alreadyadlaiand have been deployed in many
countries.
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Abbreviations

CEPT Conférence Européenne des Postes et Télécommuonati
CAPEX Capital Expenditure

Dp Diplexer to combine Tx and Tx or separate Rx and Rx
ECC European Communication Committee

EDGE Enhanced Data rates for GSM Evolution

ETSI European Telecommunications Standardisation Iretitu
GSA Global Mobile Suppliers Association

GSM Global System for Mobile

GSM KPIs GSM Key Performance Indicators

3GPP Third Generation Partnership Project

HSPA High Speed Packet Access

IMT International Mobile Telecommunications

ITU International Telecommunication Union

LTE Long Term Evolution

OPEX Operational Expenditure

UMTS Universal Mobile Telecommunication System

WCDMA Wideband Code Division Multiple Access
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