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Operators HSPA experience Operators Group

and path towards LTE Mobile operators can:
. Exchange experience (Mobile TV copyright
issues, cost of licences)

. Check success of deployment projects in other
countries (HSPA, HSPA+, LTE)

. Lobby for new spectrum needed for network

Peter Zldar, M.SC. upgrades like LTE
) . Get status about standardization development
Chairman of Operators Group, UMTS Forum (3GPP, ITU...) and influence it

Head of standardization office, Mobitel, d. d., Slovenia . Getinformation about new developing

technologies
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- Global HSPA deployment

- Problem of rising traffic and how it can be
solved

- Services aspect

- HSPA+ upgrade to mobile broadband

- Looking forward to LTE and 4G

ITU-D Regional Development Forum
for the EUR and CIS Region
4th-6th May 2010
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HSPA Coverage @

-

I HSPA networks Source: GSA

315 operators in 133 countries

HSPA commitments
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Global 3G Subscribers & Penetration @ Realism of Download @
Speeds

2010E: Inflection Point
3G+ Penetration Reaches

Sweet Spot - 5 » Depends heavily on local circumstances and timing

e Should be measured at every network: also WiFi
and WiMAX

e HSPA 7.2 — gives realisticaly about 3 Mbit/s
e HSPA 3.6 — gives realisticaly about 2 Mbit/s
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3G+ Penetration (%)

2Mbit/ls  —>
2008 2009E | 2010E 1 2011E 2012E 2013E 2014E

3G+ Users 3G Penetration

Source: Morgan Stanley

for the EUR and CIS Region for the EUR and CIS Region

é’ ) }qg promuting mobile ITU-D Regional Development Forum @ - v P pl‘omuting mobile ITU-D Regional Development Forum
Wmets broadband evolution 4ih-6th May 2010 | — ‘ ‘eaete broadband evolution th-6th May 2010 | ~—

Chisinau, Moldova UM T S ¢ \ Chisinau, Moldova UM T S
Forum L Forum



Wireless HSPA router

WLAN antenna for54 Mbit/s (802.11 b/g)

Gigabit Ethernet

USB 2.0 port to attach
printers and harddisks

o for
standard phones

rﬁ! promoting mobile
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*Enables similar conectivity
as ADSL wireless routers

*HSPA can be used by
devices without HSPA

support

*User only needs 1 or 2 SIM
cards

Central point for network
printer or disc

*Device can be positioned at
the best spot for receiving
HSPA signal

eAdministration through web

owser or inbuilt displa

ITU-D Regional Development Forum
for the EUR and CIS Region

Wireless HSPA router

4th-6th May 2010 | ——
Chisinau, Moldova FU’_l\r\uT‘:

%‘ ) \Tﬁ! promoting mobile

w iﬁ '--f- broadband evolution

@

«Configuration through
web utility

*View of all connected
devices

*Some basic firewall
functionality

*DHCP server

ITU-D Regional Development Forum
for the EUR and CIS Region
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Increased data traffic @
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Data traffic increase

France: Orange sees HSPA traffic increase 8-fold over a 12 month
period

Germany: T-Mobile experiences a 10-fold year-on-year increase of
WCDMA/HSPA traffic

@

Sweden: TeliaSonera sees traffic volumes increase 290% and revenues

increase 140%

UK: O, sees data traffic increase 20-fold in 12 months, doubling every

four months
UK: Vodafone sees data traffic increase 10-fold in 12 months

USA: AT&T sees mobile data traffic increase 50-fold over three years

Cisco: globile mobile data traffic to increase 39-times in next five years -

to 3.6 exabytes per month (3.6 mio terabytes).
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Data traffic problem

@

Heavy users can generate large amount of traffic —

over 600 GB per month

Average user generates about 1.3 GB per month

Largest amount of traffic is due to video streaming
(in future 66% of all traffic) and torrent downloads

YouTube and Hulu generated 50 petabytes of traffic
Watching YouTube video = sending 500.000 SMS
Some operators have monthly subscriptions for

unlimited amount of data download
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Mobile Data Traffic @

® Video

= Voice
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Source: Morgan Stanley
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Coping with data traffic increase

*Upgrading backhaul network
«Cell splitting

*Femtocells

sLimiting heavy user usage

roadband evolution
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Upgrading backhaul @

network

AT&T is actively deploying fibre and layering
Ethernet connectivity — 38% of 3G cell sites
are fibre fed — 90% by end of 2011
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Cell splitting @ Femtocells @

* Adding new cells

» Smaller cell — greater capacity _
per area

« Efficient reuse of spectrum

e Time consuming and costly
(new sites)

* Outdoor antenna can improve
signal quality

e Localized indoor coverage

» Offloading traffic onto fixed
broadband network

* Interference and handover
issues

e Dual mode phones using UMA
standard use WiFi
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LBT;;IPSQ Heavy @ Services on HSPA @

— : . . *  Mobile Internet (laptops, other
«  Principle of fair use*: unlimited speed until user (laptop

devices)
downloads 20 GB, then speed drops to 384 or _
128 kbit/s (depending on mobile operator). *  Mobile TV
«  Other options: * Social ne_two_rking - Rich
o L Communication Suite
— No unlimited monthly download subscriptions 9@, %

*  RFID (Internet of things), QR Codes % Rt

— Data download speed limitations
. NFC — Mobile Commerce

— Deep packet inspection to filter undesired traffic
like P2P, video streaming (privacy issues)

* Remote Surveillance
e Smart phone connectivity (iPhone) I

m&mmm |
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Future expectations: HSPA, HSPA + @ HSPA+ networks @

41 HSPA+
networks in 26
» HSPA offers speeds of up to 14.4 countries
Mbit/s
« HSPA+: DL 21 Mbit/s, UL 5.76 Mbit/s 80 HSPA+

e First HSPA+ network in Australia

commitments
(Telstra — 23th February 2009) — 21 !

in 41 countries

Mbit/s
* Austria Mobilkom 23th March — 21

Mbit/s 5 networks
e ltaly TIM 17th July — 28 Mbit/s already support
 Later up to 42 Mbit/s DL 28 Mbps

» Tests showed even higher speeds Source: GSA

Bl HsPA+ networks
B HSPA+ commitments
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HSPA+: going even
faster @

Telstra (Australia): upgrade of existing
HSPA+ network with Dual Carrier technology
by Ericsson to 42 Mbit/s.

Ericsson: 84 Mbit/s HSPA+ network for 3 in
Scandinavia

' HSPA+
21 Mbps

=

! H H ITU-D Regional Development Forum -
# promotlng mObI'E. for the EUR and CIS Region @
wmese broadband evolution 4th-6th May 2010 | ——

B Chisinau, Moldova UM T S
Ly Forum

SDR - Software Defined
Radio

« Components typically implemented in HW are
instead implemented using SW.

e Changing radio protocols in real time

« Expected to become dominant technology

* Network upgrades are more quickly introduced
to market with lower cost.

« Software can be reused across different
protocols.

e Over-the-air bug-fixes

e ZTE works on the first SDR-based HSPA+
network in the world in Hong Kong.
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sy S A TTE e First commercial LTE deployment in Oslo
. Ty Verizon Wiseas [ S000s0 and Stockholm by TeliaSonera
LTE offers: = = = e e
« Increased spectrum efficiency e — * NTT DoCoMo planned LTE deployment
. ] . . ot Korea| K Tomcon = of LTE in 2009, but postponed it until
+ Optimal cell size of 5 km, 30 km sizes with reasonable T — T — 2010. Similar plans for end of 2009 had
performance, and up to 100 km cell sizes supported with F S— s — Verizon Wireless.
acceptable performance FE Sem o + Motorola tests LTE in UK in 2.6 GHz
i i g | Tutonson s zo band. Plans products for 700 MHz and
» Theoretical peak DL speeds up to 326.4 Mbit/s Soresangwonis | 2011 . P I
. . R 2.6 GHz. They made first LTE data call.
» Theoretical peak UL speeds up to 86.4 Mbit/s usa ATST wobiliy | 2011
e LTE-Advanced as software upgrade can reach speeds up to Smr opimaen g Joday : HSPA+
1 Gbit/s o — T S — L Mnorrow: LTE
e Sub 5ms latency for small IP packets B T T N A—
e[| ro e
Various Vodafone To be confirmed
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LTE - Need for new harmonized
spectrum in Europe

« Better option: digital dividend (790 MHz — 862 MHZz)
* Most common option: 2.5 GHz

@

791- | 796- | 801- | 806- | 811- | 816- 821-332 §32- | 837- | 842- | 847- | 852

796 | 801 | 806 | 811 | 816 | 821 . 837 | 842 | 847 | 852 | 857
Downlink

30 MHz (6 blocks of 5 MHz) 11 MHz 30 MHz (6 blocks of 5 MHz)

857-

862

GSMA adopts One Voice @

e GSMA has adopted One Voice as
the official solution for its Voice
over LTE (VOLTE) initiative,
effectively shutting out rival
industry group VoLGA.

* VOLGA iniciative lost battle

¢ One Voice = IMS-based standard
for voice over LTE = VOLTE

e Common standard for delivering

voice and SMS services over 3G
LTE

e ) rﬁ! promoting mobile
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LTE networks

- ——

B LTE networks

B LTE commitments or trials

@

59 LTE network
commitments in
28 countries

22 commercial
networks by
end of 2010

ITU-D Regional Development Forum @

for the EUR and CIS Region
4th-6th May 2010
Chisinau, Moldova U M ‘f s

LTE trials @

» Singapure - Mobile One and NSN: 100 Mbit/s
data call on LTE

* CTIA Wireless 2010 in las Vegas: 1.2 Gbps
LTE-Advanced downlink (Huawei)

* Chunghwa Telecom and NSN jointly began live
LTE trial in Taiwan.

* LTE-Advanced is a candidate 4G technology,
expected to be standardized in 2011
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@ What does LTE-Advanced

LTE and 4G 1 Gbit/s downlink mean?

e LTE is 3.9G - not 4G. LTE-Advanced will be 4G.
e 4G falls under IMT-Advanced.
* Objectives of 4G:

Compare it with:

Data rate of 1 Ghit/s - while client and station are in relatively fixed positions * USB 2.0: 480 Mbit/s (USB 3.04.6 Gblt/S) B
rDe?;%Vrgt%c;Lé()s(t)al;/iIgrl]t/s while the client physically moves at high speeds . Fast Ethernet: 100 Mbit/s
— A data rate of at least 100 Mbit/s between any two points in the world ) )
— Smooth handover across heterogeneous networks; seamless connectivity and . Glga Ethernet: 1 Gbit/s
global roaming across multiple networks
— A spectrally efficient system J Bluetooth 3.0: 24 Mbit/s
— High network capacity: more simultaneous users per cell i X A i
— High quality of service for next generation multimedia support (real time audio, ° Typlcal disk access in 2008: 560 Mbit/s
high speed data, HDTV video content, mobile TV, etc)
— Interoperability with existing wireless standards, and . SATA: 3.0 Ghit/s

— Anall IP, packet switched network
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@ Be prepared for transfer of a lot @
of data packets!

Conclusion?
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You should carefully choose @
vendor for your upgrades
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carefull

Upgrades and maintenance
procedures should be planned
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Be prepared for emergency @
situations

» %§&%‘

ERRS IR

THUNDER STORM WEATHER
DO NOT USE MOBILE PHONE

ITU-D Regional Development Forum
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Don’t confuse or be confused
with information nobody can @

>-0)

o>

SHERER

XORHEER —aNOV 4
cut 0-dhdVTER

SEMR L
XIRBRYFTEC
XTI cud

ZRREE00

Where is the toilet?!
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New technologies will make many @
new things possible

ITU-D Regional Development Forum @
] for the EUR and CIS Region
broadband evolution 4th-6th May 2010 | ——
M

Chisinau, Moldova y

orum

peter.zidar@mobitel.si\ | |

~"“ romoting mobile
) P 9

& /mte broadband evolution

=

ITU-D Regional Development Forum
for the EUR and CIS Region
4th-6th May 2010 | ——
Chisinau, Moldova UM T S
Forum

19



