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GSM coverage
Tele2 - Telenor - Telia




3G Coverage
Turbo 3G, Turbo 3G+ (HSPA)

Tele 2 & TJelia Telenor & Tre

Investments in mobile networks
in Sweden 2000-2009 (Million SEK)

Operator Investments
Telia 10334
Tele2 4006
SUNAB 5707
Telenor 2045
Hi3G access 13384
3GIS 8786




Many partnerships and joint ventures
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Multiple bands and technologies

Operators: Operator: Telia
Telenor, Tele2 and 3

2100
UMTS
HSPA

Mobile broadband using 2G and 3G - 2007

Operator with potentially many
frequency bands and technologies

800 900 1800 2100 2600
LTE HSPA LTE? UMTS LTE
LTE? HSPA LTE

Mobile broadband using 3G and 4G - 2011

Cost of radio equipment is
decreasing rapidly (from Bengt M)

512 MSEK (50 MEuro)
~6 KEuro per base station | | I I I this?
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infrastructure for mobile services TEL

in Norway
(OstaForratuy, 5 November 2009): Telenor is going 10 replace - 7 50 M S E K

s entire mobile sarvices infrastructure in Nomay during the Press release

niest years, with the aim of creating a flexible and cost efficient

platicern far mobile seevices. Huawel and Starem Networks Sockhodm, 15th of December, N

have baen chasen as the technology providers for the wireless

etwork and moblle cone netwark, fespecthiely Tele2 and Telenor select Huawel to deploy 4G network

The stope of

Net4Mahility, the joint ventisre by Tele2 and Telenor, today anotnced that Chitiese telecom
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first natbonw ke 46 network o Sweden and medens sery boes for the sew oetwark.
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Capacity, cost and cost structure

Total cost
for new site Radio
~ 200kE€

Capacity of

radio base
station site
~ 40 Mbps

Site
and

Trans
20 MHz

HSPA year 2008

Base station site location in urban areas

from PTS * Transmltter map * web page, December 2009

Assuming 3 sector site
20 MHz of bandwidth
and cell average
spectral efficiency

0,7 bps per Hz (HSPA)

Total cost 1,7 bps per Hz (LTE)
for new site
~ 110k€
Capacity of Radio Capacity of
radio base radio base
station site station site
~ 100 Mbps ~
P 100 Mbps Cost for
Site upgrading
And an existing
Trans site ~ 30kE
20 MHz 20 MHz
Radio
Trans
LTE year 2010 LTE year 2010

Downtown Stockholm




Examples of Base station densities
(Urban areas in Sweden )
et ctarea I Tt
Residential area in Uppsala ~6 per km? 1 - 3 per km?
Residential area Akalla ~ 14 per km? 3 - 5 per km?
Central part of Uppsala ~ 20 per km? 3 - 8 per km?
Industry area Kista ~ 50 per km? 7 - 20 per km?
Central part of Stockholm ~ 130 per km? 20 - 40 per km?

Network sharing - Why cooperation ?
= Drivers for network sharing
— To reduce network costs

— To get access to spectrum license

— To get access to the competence and network
of an established operator

— Aggregated spectrum means that operators can
”offer more”, i.e. higher bit rates

= Anti-drivers for network sharing
— Less independence
— Decision making takes more time and effort




Compare network sharing
year 2000 and year 2010

= 2000
Many new base station sites were needed
Radio capacity relatively expensive
Capacity demand was relatively low
No shortage of spectrum
= 2010
Many base station sites exist
Cost of radio capacity has decrease dramatically
Capacity demand is increasing
Amount of spectrum is important




