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e Guangzhou, Hangzhou, Nanjing, Shanghai, Shenzhen, Xiamen
e Add up to 83 Million of population
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Networks
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o Construction: the network in 13 cities with 20k base )
stations will be completed by the end of the year.
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i
 Cities: Beijing, Shanghai, Hangzhou, Guangzhou :
Shenzhen, Tianjin, Nanjing, Qingdao, Xiamen, Shenyang, '
Ningbo, Chengdu, Fuzhou I
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e Coverage: 90% urban area will be covered in Hangzhou /
\ Guangzhou / Shenzhen the 3 major cities. /
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: » Types: Mainly multi-mode data cards, CPEs and MiFi
 terminals.

|« Volume: About 30k terminals will be purchased and
l distributed to friendly users by the end of this year.

* Intra- and inter-national roaming, including LTE TDD/FDD
. 0lobal roaming
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Commercial Rollout of TD-LTE in China

2013

Major cities
200,000+ BS
300M population

e Commercial multi-mode terminal, smartphone -
e Converged LTE TDD/FDD enables global roaming, 40MHz Aggregation with Maximum 220Mbps 6



Localization
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Automatic
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Mobile data traffic will increase Profit per bit will continuously
1000 times in 10 years decrease in the future years

A
T8 per Month 108% CAGR 2009-2014
Traffic
3,600,000 ;: B Mobile VoIP
8% B Mobile Gaming
17% B Mobile P2P

B Mobile Web/Data
B Mobile Vidégowlh

Voice dominated traffic

1,800,000

Revenue

66%

2009 2010 2011 2012 2013 2014 ! Maobile data explosion

Source: Cisco VNI Mobile, 2010 i I >
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distribution appears as unbalancec

Imbalance between the terminal type: in 2010, smart phone’s global penetration rate is 13%, while it

contribute 78% traffic load from the terminal

Geographic imbalance: in 2009, more than 50% mobile service happened at home/office; while this

percentage is 63% in China. Most of the data service happens in low mobility indoor and dense urban

Smartphone g
Handheld Gaming

Tablet

Mobile Phone
Projector
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* konthly basic mobile phone data traffic

Source: Cisco VHI Mobéle, 2011
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% 24%

% 60

x 122*

x 300*

x 515*

Home access

Office access

On-road access

Internet Internet Internet
USA 37.8% 19.6% 42.6%
UK 45.6% 17.8% 36.6%
Germany 43.4% 15.3% 41.3%
France 33.1% 21.7% 45.2%
Italy 39.6% 21.4% 39.0%
i?‘:ltcha 48.6% 21.4% 30.0%
Mexico 28.2% 27.6% 44.2%
Brazil 36.7% 24.7% 38.6%
Korea 33.7% 31.7% 34.6%
India 45.9% 30.4% 23.7%
China 30.1% 32.7% 37.2%
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Surging power consumption

mm Number of BTS

—B-Power Consumption
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The majority of power consumption from RAN

Charnel
6%

Other Site
Support
Equipment
3%

120

- 100
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High CAPEX/OPEX of RAN result
from BS equipment room

OPEX over 7 years

Electricity

CAPEX

60%
TCO

Site Acquisition & Planning

Site Suppart

Site Rent

Transmission
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— Autonomous device discovery

— Lower power consumption

— QOverhead reduction

Flexible mesh network

Friend
Finder

B Ticket

___________________________ I | Finder

Mobile
paper

lifeliile
condifion

Emergency
message
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 Media broadcast service

— Colorful traffic provision

— Capacity improvement
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The Macro Technology extended to Hotspot Technology
— Extend network capacity, e.g., hotspot, capacity expansion.
— Provide high user experience for local accessed users

Localization growing path for Macro

technology
— “Evolution Path”
— “Revolution Path”

Potential impact

— New spectrum usage, e.g., 3.5GHz?

— New network architecture for small

i

<€

Cell size 10°m

Wireless Wide
area networks

Network capacity

Wireless Local
Area Networks

Revolution
* New air-interface for hotspot UE
* New network architecture

Evolution
* Hotspot UE backward compatible with Macro
* Small enhancement of network architecture
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Cloud Radio Access

Network

» Beyond cellular generation
— On-off small cells /APs
— C/U decoupling
— UL/DL decoupling
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Make full use of available spectrum

TDD & FDD synchronized & harmonized

Technical evolution

Time-domain improvement - spectrum efficiency of radio transmission would be improved
Spatial-domain improvement - Network level improvement, e.g., spatial reuse by 3D MIMO.
Frequency-domain improvement - Aggregate of more carriers.

Technical revolution

S~  Create more dimension for user to
- reuse spatial domain resources

(e 100% 70Mbps (100%)
a5
\2
'\:‘ c{\o‘\ 109.5% 80Mbp$ (+9.5%) ( . \
> Link-level
o a? 126% 92Mbps (+15%) improvement
- * More efficient radio
126Mbps (+37%) transmission.
173%
\ _J
230% 168Mbps (+33%)
1150%
838Mbps (+400%)
3D MIMO
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Configuring

Maintenance
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©  Magnificent power efficiency in the network infrastructure

“ Intelligent options for reducing operators’ OPEX
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