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R &
*EEHE

& 2RTWIEF RN
> 2% Bl & & 48 % B (Fixed broadband)
> 23k 478y K33 % & -LTE (Mobile broadband)

> R 8% 47 &) 5t 3 (Next Generation Mobile
Networks, NGMN)

& BB AR - RICTH & FE R Rt
* SFSF
® B4k - ITU 20004 % @8R 5 2R 2 (D)2 2B A7
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ER EE S

o8 98410A58 (24 —)298410A98 (2 %)

&3 ¢ 3+ B A RFiGeneva PALEXPO

SHAE  BBEATA FEREERNBREMREERE

SR FARZEFRRBEKFHER

(ICT’s for economic growth and sustainable development)

23K B & £ 45% & (Fixed broadband)-B £ & 3,
¢ 2K ABINEFTTHB) » EHEEREAARR > EAkEFER
> 2HAOAFTIXR A3 % » SHEEE54 > @Ak bt~ 5%

ERBKE -
> AMBERALBLY » ASRESSL -
= R & 5230
Rank. Country FTTx:subscribers
1 Japan 14457 000
2 South Korea 6758 000
3 us 3992008
4 Hong Kong ) 645 000
5 Russia - 630.000
X 6 Taiwan 589,000
1 Swedsn 401000
8 haly ' 306500
s China , 228500
10 France : 180550
Soue: IDATE

)&




23R Bl & K37 % B (Fixed broadband)- X 2 3 &
* 2HGLMERIA(FTTHB) » 23 A10K 4 > BHER 564

Rank Operator - Countey Maintechnology & architecture FTTx subscribers
1 NTT Japai ’ FITH/S GEPON 10636000
2 SK Broadband South Korea ... QEPONFTIB 2950000
3 us : FITH BPON/GPON 21481000
3 South Korea FTTB.EPON/GEPON . 2481000
5 AT&T U8 VDSL2 FTTN 1045000
] KDD! Japan FTTH/B EPON/GEPON 1.025 000
7 Beeline Russia_ Ethernet P2P FTTB ) 630 000

X Chunghwa Telecom ' Taiwan FITB.GEPON 577 000
) HKBN/CTI Hong Kong- FTTH/B Ethernet P2P/GPON 330000
10 FastWeb Haly ' Ethernet P2P FTTH/B 285 000

Source: {DATE

23478 £48% & -LTE (Mobile broadband)

& R R ATE B B (NGMN)# 32 4 B 37 87 R K 8% Balg 7 (LTE,
Mobile WIMAX & Qualcomm’s UMB) » LTE % i &% & R t-% 495 -

Table 1: LTE capex for base case scenario™ _

Population.of 10 millions inhabitants~ Popiilation of 50 millions inhahitants
LTE Ran investment *__223miflions EUR 1118 millions EUR
1 Backhaul Investment 112 mitlions EUR 588 millions EUR
Radio Licerice Investment ‘ _‘somillionsEUR . 400 millions EUR
-1 Total Investment 15 millions EUR 2074millions EUR
‘I Average Investment/Inhabitant covered 55.3 EUR/inhabitant covered
*Scensrio reference 5
Coverage: 75 % of pogulation {metropofitan, tban; suburhan) Saure: DATE LT depoymet model
Frequency band: 26 GHz
Bandwidts: 220 Mtz
Deplymant period: ] years (2012-2016)
Mast siwtualisslion for LTE: 5%

Backhaulinvastient 50% of LTE RAN investment




23478 HIA% R -LTE (Mobile broadband): &
i‘iﬁ% AP

Qiubai LTE aﬁeptmn farecast {mtl!:mx subscribers)

Mus
IR Jpon & South Ksree:
i Eorope & Scandinavia

E China

Source: IDATE

2 T8 E4E% & -LTE (Mobile broadband)::
AR 1 TR AE (A T ER A 451)

“Table Z: Estumases of LTE spectrum value in Western Europe

' - . Valuation*
Type of spectrum Bamis DQuantity {E tents per Mz por:pop)

”Premlum spech‘um __26GHzFDD : . _ 4 Upto2x70:MHz 52

UHE sub-band; QQ;gg}glJ_ilVldend) . 2% 30 MHz. _>50
26GHz TDD : , Up to 190 MHz 21010
35GH2 TDD/FOD Up to 190 MHz 01101
26Hz TDD : Afow 5 MHz channels | 21010
‘ ' . Soure:IDATE
* For aten-year licence

a5 Uonunission
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K AR 493547 & 55 B (Next Generation Mobile

Networks, NGMN)
¢ NGMNR — B sy 23T 8HALEHF ~ B REH BRI TR
RMEmar  HETARBRREBERBHES -

Partners of the NGMN Alliance (09/2009)

NGMN Members

e=. Bell srig @mm

BOFURTE TN

@ kp n KT @ ey dOCOMO

RELIANCE
Commmuniations SK Tetecom "t T =2 JELECOM
TeliaSonera  Jelstra =< Terus &

voégfone

NGMN Sponsors:

act&'?\ amcom  Airvana Dﬂm—ﬂ—-—{fﬂ et
o amow gl O D
meson g RUfrsu Ao B e

%%@ La MIM@N Qroromas NEC NOKIA

Potevio . cercon
BB “Drowerwgwr:QUALCOAWW i

Ll & A3
rez ‘5& ROUDEASCHWARY G @ sooissivisen BIANENT
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Mobile data

Mobile traffic per customer by device Revenue / Mb
{Mb/month} {USD / Mb}
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» Capacity need could be 100 times
greater within 5-10 years

- No adequate Rol to accountfor |
needed capacity in the longer term |

» Fixed broadband subscription model:

i higher speed - higher charge

« Mobie broadband subscription model:
higher speed - same charge
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Economies with lowest ICT prices (2008)
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ICT Price Basket value

00 -

Finland

Macao, China
lceland

United Kingdom
Canada
Cyprus
Bahrain

Germany
Kuwa it

Denmark
Netherlands

Hong Kong, China

United Arab Emirates
Norway

Sweden
Switzerland

Singapare
United States
Luxernbourg

Taiwan, China

Source: ITU
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The Rise and Rise of Data
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UMTS/HSPA Voice and Data Traffic

Relative Network Load
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Wireless Data Growth at AT&T
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AT&T Network Enhancements

¢ Deployment of 850 MHz Carrier
* 90% complete

¢ Recent rollouts
in New York, Atlanta, Houston

Network: The Economic Stimulus

$38 bitflion invested over two years to enhance wireless
and wired networks and supporting infrastructure

+ $17 billion and $18 billion to be invested this year this
year, two-thirds of which is being used for network
expansion and enhancement

+ Increasing 3G coverage
- Adding 20 new cities

+ Increasing coverage, capacity
- Building ~2,000 cell sites this year
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Network: Upgrading to HSPA 7.2

s 2009 - Planned deployment in Charlotte, Chicago, Dallas,
Houston, Los Angeles and Miami

» 2010 - 25 of the top 30 U.S. Markets

* 2011 - 90% of AT&T’s 3G footprint

Downlink Speeds for European 7.2 Network
Good Coverage 3.8 Mbps
Mobile 1.9Mbps
Bad Coverage 1.8Mbps
(median bitrate) K
\. J

Source: 3G Americas/Peter Rysavy

Upgrading Backhaul - looking to the future
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The Road to LTE
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Backhauling the world for next generation ——
mobile networks

@Cambtidge

Cambridge Broadband Networks 4B Cambridge

Headquarters in Cambridge UK
Market-driven, world class technology
Research and product design in Cambridge
Manufacture by Benchmark in China
Delivering VectaStar solutions since 2001

Largest carrier-class PMP vendor, four-fold
increase in sales 2007 to 2008

More than 50 customers in 35 countries

First Backhaul vendor sponsor to join NGMN
Alliance

Shide 2




VectaStar advantage 4B Cambridge

Microwave backhaul solutlon
that costs 50% less

More throughput with less
spectrum

Dynamic resource allocation

Slide 3

Global Trends 4B Cambridge

» Mobile broadband and Global Internet Penetration
wireless access networks 80%
can help bridge the Internet
connectivity gap

0% -

a0% e

* India & China building 3G
networks now

20% i

Asia [

0%

Europe

« 2G s the primary technology
deployed in 80% of Middle
East & Africa — 3G upgrades
beginning now (MTN Nigeria,
Ghana, etc)

Middle East

North America
Latin America |

Slide 4




Mobile backhaul evolution 4P Cambridge

The past The present The Future

{(not an option in
some parts of the
world)

25 years of trying to handle peak traffic demand without blocking

Stide &

A vision for mobile backhaul 4P Cambridge

The ideal backhaul solution intelligently responds to the demands of the network -
shifting resources to where you need them and optimising investment...

Operators want

:\ Revenues and Traffic
T'afﬁ‘:\;\\f‘&‘\ & .+ Opexreduction
i\\\\\\\ « Capex limitation
\§§;§\\\\\§\W}\\ > Scalability
i

¢ W Raver ]
S -  Future-proofing
i

Profitability

Traffic Volume/subscriber
$Revenue / subscriber

+ Green
Network cost

M dominated Data dominated

Slide 6




Microwave backhaul trends 4B Cambridge

Worldwide Number of installed Cell Sites by Backhaul Physical Medium

75%

 Copper

O Fbe

L2

»
£
2
3
<
3
3 s50%
]
&
s
s
E
g
a

cw? <YoB cyos cyio oY1t cy1z cvi3
Calendar Year

Source; infonetics Microwave Equipment 2009

= Microwave is the predominant form of backhaul for mobile cell sites
worldwide (and growing)

* Microwave use is much higher in emerging markets
= Fibre is gaining share at the expense of copper

Slide7

Traditional Microwave 4B Cambridge

provides a dedicated link “
between two points

Tree and branch architecture applied to
reduce antenna count at hub: Link

Point-to-Point microwave ;'mg?“e:"f khaul 3 sites (last link
: : radios to backhaul 3 sites {last lin
networks require aggregation redundarn t)_

hubs to manage the traffic

from multl_ple links Alternative is more hub sites

Slide 8




Point-to-Multipoint is different - 4B Cambridge

Option 20
Zero footprint sector

Option 1:
Single PtP link

GE

Option 3
Multi-sector Gigabit
Ethernet Hub

Site a VectaStar PMP
Ethemnet Hub where there is
a need to provide backhaul
coverage

Add sectors as demand increases

Hub economics enable variable sector
sizes/capacities

New sites require one radio —
deployment time halved

Unique PMP system architecture enables a paradigm shiff in microwave
backhaul network design

Shide 9
. w % » . :

Improving efficiencies & Cambridge

Step 1:

Traffic optimisation

techniques are applied at

PMP customer terminais

Step 2:
_____ Each sector is an aggregation
""""""""" section using statistical multiplexing

Ethernet
—or-

SDH

Step 3¢
VectaStar Hub acts as second,
multi-sector aggregation point

Point-to-Multipoint solution with muitiple traffic
aggregation points close to network edge

Sfide 10




Stat-Mux and Aggregation 4B Combridge

Point-to-Point backhaul planners have to - Live Traffic measurements
provision for peaks, i.e. 3 x E1 per NodeB: from 4 HSPA Node Bsina
3x E1 =6Mops per NodeB VectaStar network sector

Total provisioning: 4 x 6Mbps = 24Mbg$

PTP: Bandwidth not used is wasted!

VectaStar aggregates cellsite traffic in sector
Built-in optimisation and statistical multiplexing
reduces peak backhaul requirement to

SMbps

Vectastar: Unused bandwidih is avaifabie for
other cellsites in the sector

Slida 11

Case Study: Mobile Broadband Africa %93!31‘3[‘1‘3&5

VectaStar delivers
blanket coverage for
North African city
» 400 sg. Km
=112MHz of backhaul
specirum
232.2 Gb/s effective
capacity
= 80.5Mb/s/sq. Km
=33 Access Points
covering 90° each
2231 cell sites: Each site
receives up to 140 Mbps
=11 aggregation hub sites
=15 Mbps minimum
guaranteed throughput
per cell site

Stide 12




LTE Network example: London, UK 4 Cambridge

LTE PMP Backhaul sofution for
London:
» 100 sq. Km
+ 112 MHz backhaul spectrum
« 29.4Gb/s effective capacity
* 294Mb/s/sq. Km
+ 145 Cell sites
+» 8 Hub sites
» 140 Mb/s Peak
* 30 Mb/s Guaranteed

Utilises overlapping sectors to
increase capacity in dense, high
traffic areas

Comparison showed that
VectaStar used less than haif the
spectrum that an equivalent PtP
system required

Slide 13

Summary 4B Carbridge

Point-to-Multipoint is the fastest and lowest cost way to build microwave backhaul
networks
=Quickly covers large geographic areas with flexible Ethernet Backhaul

Point-to-Multipoint delivers significant statistical multiplexing gains
=|t is ideally suited for handling the nature of packet data traffic

Significant spectrum efficiency gains

=Typically, PMP uses 50% less spectrum to cover a geographical area: carrier
bandwidth is utilised by multiple assets — not just single links

Point-to-Multipoint reduces backhaul network complexity and planning
=New zero-footprint vision is a paradigm shift in microwave network planning

Point-to-Multipoint delivers performance for today with capacity for tomorrow

Stide 14




VectaStan 3n£eltfgez§t backhaul

Thank you!

Lance Hiley. VP Marketing
LHilev@chnl.com
www. CBNL.com

http:/itwitter.com/cbnl
www.thebackhaulblog.com

Slide 15

BAOADBAND NETWORXS

Scalable efficient solutions 4B Cambridge

Opex reduction
»Reduce antenna space requirements by 50%
»Reduce spectrum requirements by 50%
=Ali-outdoor Zero footprint
=Lowest overall site lease costs

Capex limitation
=Reduce radios overall by 50%
=New sites require 1 additional radio
sOver the air aggregation eliminates separate Mux

Scalability

*Can be deployed as singlie finks, single sectors or as a hub
=2+0 redundancy doubles sector capacity
=Hub supports multiple sectorsffrequencies

Future-proofing

=Capacity to support next 5-10 years of RAN evolution
=Sector Statistical multiplexing increases capacity 4X
»Hub supports all known flat-IP network requirements

Green
»L owest microwave visual impact
=Lower carbon footprint

Sfide 16




Motivations for Innovations in

Operational Excellence

Bruce Rodin
VP — Wireless Technology

Bell Canada Be"

Enabling The Mobile World

Next-Generation Mobile Networks

= Enable an increasingly mobile world — people / beings, machines, sensors / “things”, embedded
objects & virtual interfaces

New paradigms are inevitable
- Removing barriers on innovations & engaging broader partnerships

- New business models and user relations — User control, authorship, device / service management, definition of
own interaction & service environment

- Understanding and enabling a pervasive mobile broadband world - Handling of tremendous growth in traffic and
in number of connected machines & “things”, & cooperative networks and environments

- knowledge-based business - Using network intelligence to optimize E2E operation

As a community, we have achieved greatly so far, but marching forward

= Serving the emerging Mobile World & its tremendous growth, essentially demands a
multi-fold improvement in Cost Efficiency

Wireless Technotagy — October 2008 4 M I




Motivations for End-to-End Operational Excellence

: : Optimization & Service Assurance
Nemg;:r'ms:.ev ':;::mn Monitoring, Diagnostics & Healing
Definition & Standardization 1 Service'or Software:Upgrades .

Ecosystems g (:ohﬁguration, Provisioning

Vision & Research

E2EManagement

Serving the Mobile World & meeting the wireless traffic growth is about doing much more
for a lot less - at all levels

p ! User Experience |l ey
‘ Application Environment -

(v

Service Architecture

‘ Ci Service Fr rk I

Core IP Multimedia Network

j Transport ]:j Mobility & Roaming }:

“ACCESS: Ngtworks

! Spectrum l
{ :

User Terminal:
/'User Interface

Wireless Technology — October 2009 2 M |

Management
& Support Systems

;"Co‘nverged Use Data
NE Management..

End-to-End Operational Excellence

Operational Excellence = Strong Service & Experience Environment v @ High Efficiency ~

» Experience

« Personalization, consistency & roaming across environments
« User’s self-management

* Innovation
+ Openness to wider markets & models - 3" party controlled access at all levels
+ Simplicity & Unification

« Unified service, usér data, and network management
+ Standardization & multi-vendor environment
« Simplified network & interfaces - Network element harmonization

* Resource on Demand

- Efficiency in number of actions, use of energy, & re-usability of support systems
« Flexibility

+ Dynamic & automated configuration & performance management

* Knowledge-Based Response — Leverage Intelligence for Real-Time Actions

» Dynamic optimization - Capacity & load, coverage & handover, delivery & experience

Wireless Technology—~ October 2008 3 ' M l




Items To Consider

+ What are the existin\g_and emerging initiatives to address
these requirements ¢ S

- How to embrace new paradigms while maintaining‘( R
stability and graceful evolution - Prospects vs Risks ?

~+ Minimization of vendor dependéncy while leveraging
partnership value? RPN

- How to leverage the abundant intelligence in network &
devices for a knowledge-based business & operational
environment ? ' :

Wireless Technology - October 2008 4

Bell

Thank You!

bruce.rodin@bell.ca

Wireless Technology ~ October 2008 5
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