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e Quantitative: Bits per Hz (per sq km)

Te C h n I Ca I e For mobile, need to consider average throughput not just

peak rate
Effl C I e n C * Qualitative: using available spectrum in the best way to
y achieve coverage and capacity objectives

e Maximising economic and social benefit per MHz

E CO n O m i C e Apportioning spectrum to promote effective competition

(implies more networks) whilst avoiding excessive costs
(through network duplication)

Effl C I e n Cy * For the operator, ensuring adequate return on

investment in spectrum
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Outdoor coverage (3G)
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Where we are now
~12,000 sites, ~85% pop
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Indoor coverage (3G)
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Where we would like to get to
~12,000 sites, ~100% pop
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<777

Sources:

“Predicting Areas of Spectrum

<77 Shortage”, Final report for Ofcom
Prepared by PA Consulting, April
2009
Cisco Visual Networking Index:
<7 Global Mobile Data Traffic
Forecast Update, January 29, 2009
(scaled pro-rata by population from
Western European estimates)
< T T T T T T T T
0776 07<7 07<0 07<= 07<? 07<6 0707 0700 070= (10 kbps / user = 45 TBytes/hour
assuming 10 million users)
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070>
070:= Assumes only
0704% existing 3G
070C spectrum (2x10
070< MHZ) available
0707 and no
07<z improvement in
07<€ spectrum
07<( efficiency
07<%
07<= _
07<= 85% geographic
07<# coverage
07<C assumed
07<<
07<i

>7-777 <77-777 <>7-777 077-777
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070>

070= Assumes
0704 incremental 2 x
070C 20 MHz in 2010,
070< 2x 10 MHz in
0707 2013 _and 2 x 20
07<z MHz in 2018 (as
07<¢€ 2 x 60 MHz tota new spectrum
07<( =" released and
07<" GSM spectrum
07<: m” migrated to
07<= 3G/LTE)
07<4# « 40 MHz total
07<( 85% geographic
07<< coverage
07<q 30 MHz total assumed
7 <7-777 07-777 HT-T77 =7-777
[
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LTE*
WIMAX** __ Typical
HSPA+ > I spectrum
. efficiency
HSDPA™ I (average
. throughput),
UMTS R99* Il kbps/MHz
EDGE*
GPRS* F
0 500 1000 1500 2000
Data sources: *Qualcomm, **VVodafone
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070<
0707
07<z
07<¢
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07<:=
07<=
07<#
07<C
07<<
07<i

<7-777 <>-777

Assumes steady
improvement in
cell throughput
efficiency from
0.3 bits/Hz to 1.5
bits/Hz over
specified period
and traffic
distribution in line
with population
density.

In practice will
need more sites
to cater for “hot
spots”
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Outdoor coverage (58 dBuV/m) Indoor coverage (72 dBpVv/m)

Site parameters based on Ofcom Sitefinder data for a single 3G network
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Outdoor coverage (51 dBuV/m) Indoor coverage (63 dBuV/m)

Site parameters based on Ofcom Sitefinder data for a single 3G network

* Note indoor coverage now similar to existing (2 GHz ) outdoor coverage
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m1800 MHz Sonera
02100 MHz
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3G
FINLAND | Elisa/
Telia Radiolinja
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DNA
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Group 3G
(02) 2900 MHz o2
B1800 MHz
Mohilkom 02100 MHz
GERMANY erke =P
Interkom
E-Plus
Vodafone
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(Vodafone)
T-Mobil T-Mobil
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John Burns
Aegis Systems Ltd
Tel +44 1932 860074
john.burns@aegis-systems.co.uk



