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What Is so special with Mobile Broadband?

From VoIce
and SMS...

Networks

... to Digital
Lifestyle Experience
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Does he need LTE?

Mobility
Coverage

Speed

Long Battery
Life

Short Latency

Applications

Low Costs
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The view from the operator side

K Mobile Service Revenue Trend \

1 Voice

Mobile Devices Trend
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Global drivers for LTE.

Lower cost
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LTE Commercialization

[156 operators in 64 countries investigating in LTE\
* 113 firm LTE network commitments in 46 countries
* 43 additional pre-commitment LTE trials

* Up to 22 LTE networks in service by end 2010
\-Around 55 LTE networks in service by end 2012

J

Devices and Chipsets:
21 suppliers
30 devices/chipsets
Initially USB modems
Smartphones expected 2012

Source: GSA report - October 2010

7 commercial LTE networks launched e.g.

- TeliaSonera Sweden (Stockholm) - expansion to 218 cities in 2011
- TeliaSonera Norway (Oslo) - 4 more cities during 2010
- MTS, Uzbekistan (Tashkent) - launched in July 28, 2010

\

" Majority of LTE commitments for paired bands (FDD)
but momentum for unpaired bands (TDD) increasing.

- TDD demonstration network live at 2010 World Expo

- Some awarded operators from India BWA auctions planning
to go for TD-LTE (e.g. Infotel, Aircell)

.

Even wholesale business models with LTE

-Greenfield operator Lightsquared plans to build the nation s first
wholesale only LTE wireless broadband network in the US

- Business plan calls for 36,000 base stations
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Commercial LTE Network Measurements
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We witnessed the theoretical peak through-
put of a Category 3 device (102.05 Mbps)
without even focusing on this

o /

Source: Signhals Research Group, Signals Ahead - LTE Drive Test
Full report available from here: www.signalsresearch.com

Outstanding performance in worlds first LTE network
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The 4G customers - survey after the first 100 days using 4G

(

upgraded from
an already
90% existing 3G
\ subscription

(

439 hadan iPhond)

\.
-

acquired 4G to
65% complement their
fixed broadband

\.

54% would not consider
returning to 3G at present

Survey conducted by Telia Sonera among its 4G customers on their first 100 days of using the first 4G offer in the world. Published on 29/04/2010
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RE-volution

... or E-volution?
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More an E-volution rather than a RE-volution

Installed base  Refarming / New

Terminals MultiRadio
Spectrum Market
GSM
WCDMA »
X CDMA ) > 90% harmonized in SGPP LTE
Advanced

TD-LTE
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HSPA Data Rate Evolution

Also HSPA has data rate evolution beyond 100 Mbps

DC-HSDPA praoma’

DC-HSDPA + MIMO

64QAM or
Down\iﬂk MIMO
4-carrier
DC-HSUPA HSUPA
16QAM

Uplink
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Market demand driving the migration to LTE e
e
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Drivers of some early LTE-adopters?

Legacy CDMA2000
challenges

Better 4G vs. 3G
license position

New radio spectrum . . , .
without existing ==y German digital dividend auction winners

ecosystem LightSquared

Technology
Leadership

Evolution from WIiMAX
& TD-SCDMA to TDD
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Several technologies will co-exist
No Re-volution but an E-volution

GSM, EDGE,
EDGE evolution

WCDMA, HSPA,
HSPA evolution

LTE

WIMAX

Customer confidential
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Heterogeneous Networks (HetNets)

15

LTE

WIMAX

TD-LTE LTE-A

HSPA+

P~
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WiFi

Femto

PA AL N PATAL.
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MultiRadio platforms

- Software Defined MultiRadio platform as technical solution

Evolution paths from
TD-SCDMA

WIMAX
y - J

Evolution paths from
GSM and WCDMA
CDMA

* currently defined

NSN drives TDD & FDD LTE in full parallel mode
Based on Flexi MultiRadio (2G /3G /LTE) common Platform
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A complete Single RAN for GSM, HSPA+ and LTE evolution

Network management

NetAct

SON

IP backhaul

Site solution

High performance site

GSM 3G LTE

Flexi Multiradio BTS
Multicontroller

Single RAN platforms

CPC DC-HSDPA
CSoHSPA Battery Life
Short Latency QoS

Features enhancing end-
user quality and efficiency

Network architecture

GSM/EDGE/HSPA I-HSPA & LTE

Efficient Spectrum
Re-farming
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Nokia Siemens Networks
Commercializing LTE with a unique holistic approach

World's 1st

LTE demo
160Mbps
Nov.2006

World's 1st

SON Plug
and Play
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World's 1st = World's 1st = World's 1st = World’s 1st
LTE call LTE LTE 100Mbps
handover voice + class3 call
17 Sep'09 26 Oct’09 SMS 24 Nov'09 27 Jan'10

On commercial hardware and software
Compliantwith commercial standards baseline (March 2009)

Working together with leading device vendors

17

8 *Nov’'10

Nils Kleemann, Vietnam Symposium, 18 Nov’'10

I-HSPA

Pre-LTE
Unique flat
architecture
for HSPA+
10+
references

Leaderin

directtunnel

90+ projects
50+ live



Thank You !

19 © Nokia Siemens Networks Nils Kleemann, Vietnam Symposium, 18 Nov'10



