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SmarTone 00 A

Smarlone

Hong Kong 4G / 3G Network Comparison Tests

4G will offer faster data speeds but you'll also need a good 3G network running alongside it for the best mobile broadband experience.
We conducted extensive tests to show the quality of our 3G network. See the results here and discover why you should choose us.

© Summary © Methodology and Results © Videos

| Summary

» 18,480 tests were carried out from April fo July 2012 spanning 70 outdoor locations, 18 districts, 11 most common use types and
all 8 networks (4G and 3G)
o In these tests, SmarTone 3G significantly outperformed all other 3G networks in Hong Kong, and was even faster than or equal
to others’ 4G in 30% of the tests
| o As speedtests are based on large file downloads/uploads alone, using them to reflect the total mobile broadband experience is
misleading

Methodology and Results

4G 1 3G Network Gomparison Test
Apr=Ju) 2012
Videos

See the results of 18,480 tests all
over Hong Kong

Popular use types

o Central e East Tsim Sha Tsui
e Wan Chai ° a Ti

e Causeway Bay

500KB photo upload to Facebook

Hong Kong

e Central o Causeway Bay
(1EC / Exchange ( World Trade
Square ) Center / Hysan

Avenue )

o Sheung Wai e Chai Wan

e Wan Chai e Aberdeen

e Quarry Bay e Stanley

Kowloon

e East Tsim Sha Tsui e Kwun Tong

e Jordan e Lam Tin

o Tai Kok Tsui e Lok Fu

e Sham ShuiPo o Kowloon City

o MeiFoo e Wong Tai Sin

¢ Kowloon Bay e Diamond Hil

New Territories

e Sha Tin o Tai Po Market

o TaiWal * TsiPe

e TsingYij e Tuen Mun

o Kwai Fong e Yuen lLong

e Tsuen Wan e Fanling

o Tseung KwanQ e Sheung Shuj

o Sai Kung o Ngong Ping

http://www.smartone.com/jsp/L TE/english/network compare.jsp
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4G / 3G Network Comparison Test

Apr —Jul 2012

SmarTone

Speed & User Experience

« A lot of confusion and hype about network
performance

« Use of speedtests to reflect real user experience is
misleading

SmarTone conducted tests to compare
4G & 3G user experiences on all networks in HK




Tests

« Test 1. Photo upload to Facebook

- Web browsing
(TVE com /CTNN com / YouTube.com/ Yahoo! HIK)

- Launch a Youtube video

« Test 2: Most popular use types - Upload of a 500K photo to Facebook
Download a 2MB file
- Download a 5MB app

- OFCA speedtest

« Test 3. Large-size file download / { st

upload

Methodology

« 70 outdoor locations covering all 18 districts of Hong Kong
« Good coverage for all networks at each location

« Tested one location at a time with Samsung GALAXY SII LTE
smartphones

* 11 use types on 8 networks (4G & 3G)
¢ Each test conducted 3 times with the results averaged

« Test period: Apr — Jul 2012
Total 18,480 tests completed



Test locations covered 18 districts of HK

-A.
: y & ¥
3G and 4G Y " od
Test Locations =

Test 1 Results — Upload of a 500KB photo to Facebook
(SmarTone 3G vs. others’ 4G)

3HK | CMHK | CSL |PCCW
No. of tests / locations 70 70 70 70
SmarTone 3G faster or = L < tH
equal to others’ 4G 299 239 13% 279

SmarTone’s 3G is faster than or equal

to others’ 4G in 13% - 29% of these tests




Test 1 Results — Upload of a 500KB photo to Facebook
(Comparing 3G networks)

Number of firsts

3HK CSL PCCW SmarTone No. of tests /
locations
4 5 2] 50 68
6% 7% 13% 74% 100%
Number of first equals
3HK CSL PCCW SmarTone No. of tests /
locations
1 1 0 2 2
50% 50% 0% 100% NfA

SmarTone 3G outperforms all other 3G networks

in 74% of the tests and the next highest ranking operator win in only 13% of the tests

Test 2 results - most popular use types
(SmarTone 3G vs. others’ 4G networks)

SmarTone 3G faster or
equal to others’ 4G

32%

26%

23%

3HK CMHK CSL PCCW
No. of tests / locations 560 560 560 560
178 145 129 179

32%

SmarTone’s 3G is faster than or equal to others’

4G in 23%-32% of the tests




Test 2 results - most popular use types
(comparing 3G networks)

Number of firsts

3HK CSL PCCW SmarTone No. of tests
104 71 42 208 425
24% 17% 10% 49% 100%
Number of first equals
3HK CSL PCCW SmarTone No. of tests
84 79 41 108 135
62% 59% 30% 80% NFA

SmarTone 3G outperforms all others’ 3G networks

a

Test 3 Results — Large-size file download / upload
(comparing 4G vs. 3G)

« For large-size file download / upload on all networks,
4G is always faster than 3G

« For large-size file download / upload, others’ 4G
incremental speed over SmarTone 3G on average is
as follows :-

PCCW

3HK

CMHK

CSL

3.0x

3.4

2.2x

2.0x




Test 3 Results — Large-size file download / upload
comparing 3G networks

Number of firsts

3HK CSL PCCW | SmarTone | No. of tests
26 15 56 106 203
13% 7% 28% 52% 100%
Number of first equals
3HK CSL PCCW | SmarTone | No. of tests
2 2 3 7 7
29% 29% 43% 100% N/A

SmarTone 3G outperforms all other 3G networks

Results & conclusion

« A well run 3G HSPA network can perform at or close to 4G speeds for most
popular use types

« SmarTone’s 3G is faster than or equal to others’ already launched 4G
networks in around 30% of the tests

« SmarTone’s 3G outperform all others’ 3G network in HK

« Speedtests are based on large file download/upload
« Large file download/upload are rarely done by smartphone users

« Use of speedtests to reflect the whole mobile broadband experience is
totally misleading



Smarlone

Love the difference
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HIZ 1 5558 — F#Ey—3E500KBAH Fr 22 Facebook
(Lt SmarTone 3G i HAth4G #g4%)

3HK CMHK CSL PCCW

HEAZREL / 70 70 70 70
HEHEBE

SmarTene 3G £ < e = 1
Hith4G f#EEF / i 29% 23% 13% 27%

SmarTone 3G 77 H }113 - 29% M1 -
22 B LA AAG RS (R 2



HIEA 1 45 — _L4—3R500KBAH f+ %2 Facebook
(LLES5 3G Hdi)
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Appendix 2 Video of SmarTone Network Comparison Tests

(Extracted from

% SmarTane 4G - SmarTone - jore

SmarTone’s website on 31 August. 2012)
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See the resuits of 18,480 tests all

over Hong Kong W 238 4G B 3G $Es&HH
".ﬁrmwm. East Tsim Sha Tsui SLEC (B

© WanChai ® ShaTin

s ade s | e LS ERSERDRSBMERNR
500KB photo upload to Facebook o ROEENY - FIESRTRRT

Hong Kong
 Central o CausewayBay
(IEC/Exchange (vionid Trage
Sauare ) er / Hvsan
Avenue)
 SheungWan Chai Wan
 WanChai Aberdeen
Stanley

19/06/2012

* Kwun Tong

e LamTin

o LokFy

o Kowloon Cit

o Wong Tai Sin
o Kowloon Bay « Diamond Hill

New Territories

e ShaTin o TaiPo Market
o Talwai o Taifo

A.) Popular Use Types (Web Browsing (www.tvb.com and www.cnn.com), Youtube Video,

Facebook Photo Upload and Small File Download)

Central (19/06/2012)

238 4G & 3G 484 ‘

70.4sec
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Wanchai (26/06/2012)
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Tsim Sha Tsui East (28/06/2012)
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B.) 500K Photo Upload to Facebook

Central / IFC (12pm —1pm on 19/06/2012)
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3HK i
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CMHKrs)
CSLar)
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Central / Exchange Square (8am — 9am on 26/06/2012)
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Sheung Wan (S5pm — 6pm on 30/05/2012)
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Wanchai (5pm — 6pm on 01/06/2012)
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Quarry Bay (8am — 9pm on 04/07/2012)
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Causeway Bay / World Trade Center (8am — 9am on 28/06/2012)
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Causeway Bay / Hysan Avenue (11 am — 12 pm on 04/07/2012)
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Chaiwan (4pm — 5pm on 26/06/2012)
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Aberbeen (12pm — 1pm on 26/06/2012)
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Stanley (2pm —3pm on 26/06/2012)
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East Tsim Sha Tsui (3pm — 4pm on 31/05/2012)

FA& LTE & HSPA #48LLH

CSLum
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Jordan (12pm — 1pm on 18/07/2012)
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Tai Kok Tsui (12pm —1pm on 01/06/2012)
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Sham Shui Po (12pm — 1pm on 01/07/2012)
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Mei Foo (2pm — 3pm on 19/07/2012)
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SHK s
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Kowloon Bay (4pm — 5pm on 09/05/2012)
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Kwun Tong (10am — 11am on 19/07/2012)

2B LTERHSPAGBISLL B
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3HKum)
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Lam Tin (6pm — 7pm on 13/07/2012)
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Lok Fu (12pm —1 pm on 31-05/2012)
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Kowloon City (4pm — 5pm on 19/07/2012)
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Wong Tai Sin (3pm — 4pm on 19/07/2012)

2 ELTERHSPASASEL Bt

3HKre)
CSLum)
PCCWurs
CMHK @

SmarTonesea)
CSLnsra)
3HK xsra)

PCCW(nspz)

29.6sec

RUFE R B - JAMWPL (BN

Diamond Hill (Spm — 6pm on 28/06/2012)
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Sha Tin (3pm — 4pm on 30/05/2012)
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Tsing Yi (12pm — 1pm on 12/06/2012)
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Kwai Fong (11am — 12pm on 12/06/2012)
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Tsuen Wan (1pm — 2pm on 28/06/2012)
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Sai Kung (5pm — 6pm on 13/07/2012)
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2# LTE & HSPA s&8LE Bt

| 9.0sec]
8.6sec
SmarTonewsea)
CSLisa)
3HKsen
PCCW(rsrs)

A IES  AHHIE - ANEEIS iﬁﬂi

18




Tai Po (3pm — 4pm on 14/06/2012)

2 ELTE MHSPAB AR L Ht
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Yuen Long (2pm — 3pm on 12/06/2012)
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Sheung Shui (3pm — 4pm on 28/06/2012)

2% LTE & HSPA #sBELHt
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Ngong Ping (2pm — 3pm on 13/07/2012)
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SmarTone Mobile Communications Limited HEBRRERLT

31/F. Millennium City 2, 378 Kwun Tong Road, HFRLEDEREEEE
SmarTone Kwun Tong, Kowloan, Hong Kong filiR 2= Ha1ie

T: 852 3128 2828 F: 852 3128 2266

Smartone.com

SmarTone Announces the Launch of its 4G Network

(Hong Kong, 25 July 2012) — SmarTone has today announced it will launch a territory-wide
4G LTE network in the 1800MHz spectrum on 28 August 2012. At launch, all current

SmarTone price plans will apply.

“With ever growing customer demand for mobile broadband, the introduction of our 4G
network vastly expands our capacity, which will enable our customers to enjoy more quality
services and improved customer experiences,” said Douglas Li, CEO, SmarTone. “Our
choice of 1800MHz for 4G has proven prescient, with a wide range of compatible devices
being made available by all leading smartphone manufacturers. These will be capable of

switching seamlessly to our 3G HSPA+ network at 2100MHz and 850MHz.”

To demonstrate the relative difference between 4G and 3G mobile broadband user
experiences on all networks in Hong Kong, SmarTone conducted 18,480 tests in 70
locations all over the territory, covering all 8 4G and 3G networks. All locations enjoy good
radio reception for all networks and tests included all popular smartphone use types
including web browsing, photo upload to Facebook, launching a YouTube video, and

2-5MB file downloads.



SmarTone Mobile Communications Limited HEBRRERLT

31/F. Millennium City 2, 378 Kwun Tong Road, HFRLEDEREEEE
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Smartone.com

These tests of the most common use types revealed that SmarTone 3G achieved the
highest percentage of firsts and first equals in speed amongst all 3G networks. The tests
also show there was no meaningful or dramatic difference in performance between others’
4G and SmarTone’s 3G. Furthermore, SmarTone 3G was faster than or equal to others’ 4G

in 23% to 32% of tests on a network-to-network comparison basis.

Across all networks, 4G was only consistently faster than 3G in tests of large-size file
downloads and uploads (12MB or above). Speedtests fall under this category as they

utilise the same download and upload mechanism.

“Large-size file downloads and uploads are rarely performed by the vast majority of
smartphone users, so the common reliance on speedtests to reflect actual mobile
broadband user experience is somewhat misplaced. For the most common use types,
speed will improve but to a lesser extent than large-size file downloads and uploads. The
biggest benefit of introducing 4G is additional broadband capacity, which means more
customers can enjoy a good mobile broadband experience at the same time,” Mr Li added.
“SmarTone is excited to be bringing its 4G to its customers. With our launch of 4G, our
leadership in network performance will be further enhanced and we are confident that Hong

Kong smartphone users will love the difference.”

it
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SmarTone | SmarTone's 3G is faster than others' 4G

g E

Smarlone

SmarTone’s 3G is faster than others’ 4G

Go online with our 3G network and be amazed by our speed. In recent network performance comparison tests of all 3G and 4G mobile networks in
Hong Kong, our 3G was faster than or equal to competitors' 4G networks in 30% of the tests for most popular use types. This is especially notable

as our 3G network carries substantial traffic while competitors' 4G networks carry little. If traffic volumes were equal, our 3G would have won even

more.

Check out the tests and results, and see for yourself!

© SmarTone’s 3G vs other 4G Networks © Methodology and Results

SmarTone’s 3G vs other 4G Networks

Popular use types
= Central « East Tsim Sha Tsui
+ Wan Chai + ShaTin

« Causeway Bay

500KB photo upload to Facebook

Hong Kong
= Central » Causeway Bay
{ IEC / Exchange ( World Trade
Square ) Center / Hysan 5
Avenue )
! + Sheung Wan + Chai Wan
.+ Wan Chai * Aberdeen
+ Quarry Bay + Stanley
Kowloon
+ East Tsim Sha Tsuij » Kwun Tang
+ Jordan « Lam Tin
+ Tai Kok Tsui * Lok Fu
| + Sham Shui Po + Kowloon City
» MeiFoo + Wong Tai Sin
+ Kowloon Bay » Diamond Hill
New Territories
1
+ ShaTin « Tai Po Market
+ Tai Wai + TaiPo
+ TsingYi + Tuen Mun
« Kwai Fong + Yuen Long
+ Tsuen Wan « Fanling
« Tseung Kwan O + Sheung Shui
+ SaiKung « Ngong Ping

Methodology and Results

4G [ 3G Network Comparison Tast

Apr=Jul 2042

ﬁow much does SmarTone 3G outperform other 3G networks? 2 See for yourself! ©

L

http://www.smartone.com/jsp/LTE/english/network _compare 3g to 4g.jsp
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SmarTone to heat up 4G market with new network

SmarTone Telecommunications expects to intensify competition in the city's nascent 4G mobile market

with the launch of its new high-speed wireless network next month.

Chief executive Douglas Li said yesterday that from August 28, SmarTone would offer 4G subscribers the
same 3G tariff plans it now provided.

The carrier also vowed to deliver superior network performance and better indoor coverage, which is made
possible by running 4G services on the lower 1.8-gigahertz frequency band.

Our choice [of frequency band] has proven prescient, with a wide range of compatible devices being made
available by all the leading smartphone manufacturers, Li said.

SmarTone's new infrastructure supports a technology known as frequency division duplex long-term
evolution (FDD-LTE). The other recognised 4G network standard, time-division duplex long-term evolution
(TDD-LTE), is championed by China Mobile, the world's biggest wireless network operator.

HKT, the telecoms arm of PCCW, and Three Hong Kong, the mobile unit of Hutchison Telecommunications
Hong Kong, both operate their respective 4G FDD-LTE networks on the 2.6GHz band. China Mobile Hong
Kong, the mainland carrier's local unit, also runs its FDD-LTE network on the band and will soon build a
complementary TDD-LTE network that will run on the 2.3GHz band.

CSL, the city's largest wireless operator, runs its 4G FDD-LTE network on both the 1.8GHz and 2.6GHz bands.

It was the first mobile carrier in Asia to launch a commercial 4G network, in November 2010.

Advanced 4G networks have theoretical web download speeds of up to 100 megabits per second. The



fastest 3G networks run at 42Mbps.

Macquarie Securities analyst Lisa Soh described SmarTone's entry in the 4G market as a positive
development for Hong Kong's mobile industry since it will add more network capacity for local subscribers

to use.

Li said the increase in capacity means more customers can enjoy a good mobile broadband experience at
the same time. Leading LTE network supplier Ericsson, which is building SmarTone's network, has said
greater demand for high-speed web access means operators must cope by establishing 4G networks.

Shares of SmarTone, a Sun Hung Kai Properties subsidiary, rose 1.26 per cent yesterday to finish at
HKS16.06, the stock's highest close since reaching HKS16.08 on April 25.

bien.perez@scmp.com Copyright (c) 2012. South China Morning Post Publishers Ltd. All rights reserved.
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