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Introduction

C)
O As the 3G(3' Generation Mobile
Telecommunications) has been deployed all
over the world, various data services have a
good opportunity to rapidly develop .

O The future revenue of mobile operators depends
remarkably on the development of the data
services, especially applications based on the
mobile Internet which are blue ocean for the
operators.
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Introduction
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Testing on Mobile Data Services

G@

O There are two types of SUT(System Under Test):
» one is data service server

» the other is mobile terminal’s client

O There are many types of testing :
» Conformance testing of protocols between terminal’s
client and server
» |OT between terminal’s client and server
» Functional testing of terminal’s client or server

» Simultaneous performance testing of server
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Testing Tools based on TTCN-3

G@

O Since 2008 the China Mobile Research Institute(CMRI) started to
develop tools based on TTCN-3 to test interface protocol conformance
between mobile terminals and server for several mobile data services
such as Mobile TV, Mobile Payment, M2M and so on.

The tools have been successfully applied in practical testing. And we

have found some bugs and errors in the SUT.

O For every interface | connecting network elements A and B in one
service, we have developed two tools:

. . Interface |
» Onetoolis to simulate A to test B Network Network
> The other tool is to simulate B to te{ Element A Element B
Mobile Data
BB Services :\Ietwork Network
CHINA MOBILE Infrastructure | Element C

B 3@

phy e E 2]
8 € % AR B
. - —



Testing Tools based on TTCN-3

G@

The followings are the Testing tools we have developed and applied:

Services Interface Target Testing Tools Protocol En/Decode
Adapter r Adapter

between tooll: simulate MBBMS HTTP/TCP/IP XML
Mobile terminal’s server to test terminal
Vv clientand |tool2: simulate terminal | HTTP/TCP/IP XML
MBBMS server | to test MBBMS server
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Testing Tools based on TTCN-3
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Let’s take Mobile TV as an example:

Broadcasting Content Content
Network Server Source
Teminal Mobile Broadceast Service Platform
; Wap |
Mﬂbt,lf i Gateway Service/User Service Key
: ommumcation Management | | Management
Card Network NAF | I
| ]
S0 Service Guide SG BSF
NAF  Network Application Function

BSF  Bootstrapping Service Function
WAP  Wireless Application Protocol

HLR  Home Location Register BOSS HLR
BOSS  Business Operation Support System
Fig.1. MBBMS Architecture
DEBiEE
CHINA MOBILE
R EEE: HEBEE EERE

[ & 23 Tl 73 I 0 S s



Testing Tools based on TTCN-3
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Temina
Under
Test

Platform
Wap Lab Network <— Under
Gateway Test

Communication

Network
Card
Test Tool HLER
Fig.2. Test Environment for MBBMS
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Testing Tools based on TTCN-3
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MBBMS Test tool
TTCN-3 _
MBEBMS Test tool Test Suite Platform Under Test
User Encoding/ NAF

TTCN-3 Decoding Q
Test Suite ¢

Encoding/ 4%J BSF

Decoding Terminal I_(_\T':::ST ﬁaptﬁr/jj

t Under .y R L
Test Adapter Test TT-BSF [TT-NAF [TT-5G
TT—UL-‘
Metwork Metwork

{a) Test Architecture to Terminal (b} Test Architecture to Platform

Fig.3. Test Architecture

PEEEIEE
CHINA MOBILE
EEEEE: HEBTE HERE

[ /5 9 &l 33 I gy W S 8%




Testing Tools based on TTCN-3
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MBBMS
Protocol
Specification

XML
Editor(e.g.,
XMLSpy) Test Suite :
Developer
T -2

:ﬂ";l- test ] XML2ZTTCN3 Templates of

ata___ ——11 Converter | XML test data

TTCN-3 test suite

Fig.4. Design framework of MBBMS conformance test suite
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Testing Tools based on TTCN-3
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MSC Service Subscription

Terminal MAF

—/ ——
GBA

Service Request

-

\
Service
Service Response Activation
-

— — :

SG
Retrieval

Service Xxx
Retrieval

S

y
Account

Service has been
e ——— subscribed Subscription
Service Key Inguiry Info Update

Service
Retrieval Subscription
L
N |
61& Retrieval ( Service )
Linsubscription

A

hEBhIEE Fig.5. The simplified HMSC model of MBBMS
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Testing Tools based on TTCN-3

Test Component

TTCN-3 Runtime Interfjce (TRI)
¢Test Adapteri
Main Thread Calculating Center Receiving Thread
Extermal Function Call
HL AnC HTTP MIKEY
Port (GBA) | Di;!est Protocel Message
Fecogmition Enqueuing
~ Y
En/Decoding T
, /| Euc;'ding Dechding 1
/ Authentication Authentication N
— — — = Calculation Veritication —_——t
| Messape | Message |
|__Encoding | azIp gzip !_”_E‘:“rd'"i J
A\ COMPression decompression /
“* ' 1 /
Message i Packet Facket I,‘l Port
Sending .\I assembling parsing A Recognition
F

v
l Network I

Fig.19. Test adapter and Encoding/Decoding moxlules structure
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Testing Tools based on TTCN-3

Subscribe Info Update

Service Subscription

7 Account Inquiry 3
Total 23
Test Suite Organization
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Testing Tools based on TTCN-3

\
N T YT N N B T N R BN R B R
\ \
5| sercoswmerptio | o |3 o 44 | 4 |
\ \
R T I N I T N B B R B
\ \

Total 46  [32(69.6%) |7(15.2%) [7(15.2%) [31(67.3%) [7(15.2%) [8(17.4%) (33(71.8%) [10(21.8%) (3 (6. 5%)

Test Results of Terminals under test
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Testing Tools based on TTCN-3
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3 Subscribe Info Update 2 2 0 2 0 2 0 2

5 Service Subscription 2 0 2 2 0 2 0 0 2
7 Account Inquiry 3 3 0 3 0 3 0 3 0
Total 26 17 (65. 4%) 9 (34. 6%) 23 (88. 5%) 3 (11. 5%) 26 (100%) 0 (0%) 19(73. 1%) 7 (26. 9%)
Test Results of Platforms under test
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Conclusion

G@

O Conformance testing plays an increasingly important role in

guaranteeing the quality of implementation of terminals and
servers. The testing can precisely verify whether IUT has been
Implemented according to relevant specifications, which is
considerably important in telecommunication industry.

O Testing tools is of great importance for conformance testing. To
some extent, the efficiency of conformance testing depends on the
guality of testing tools.

O Our practical experience shows that TTCN-3 is an effective

standard and means to research and develop testing tools.
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