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Abstract

NCTU (National Chiao Tung University), with the support from NTP (National

Science and Technology Program for Telecommunications), has established an integrated IMS core
network platform called NTP IMS Platform, join OMA (open Mobile Alliance) to produce the
testing specifications for IMS (IP core-network Multimedia Sub-system) applications.

In this project , we have extended the results from previous projects to establish an IMS Network
Integration platform, then develop the IMS Network Integration Testing Technology. This project
also cooperated with other universities to develop TTCN-3 testing softwares and platforms.
Keywords: B3G ~ All-IP ~ CSCF ~ IMS ~ TTCN3
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SUT: System Under Test
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TTCN-3 ISC-T

TestCase1Port.send(Request §
TestCase1Pdrt.receive(Respo ( L I <
nse) NS
eCompare observed response with expected
response IPS Server

eset the verdict

B~ ~ — B IMS IPS 7 TTCN-3 Test Tool

AP eplRl B Fhd ¢ 5 S-CSCF 2 UE» plida1 B 4o i@ipl k suid 4 port 3 & » pl:&
1B N L TR Rk ‘fuisﬁ)f@“’fg cHESL L EwPREL R S PREL E L 30
¥iEwarl L5 F {% JERF P o Aok B0 ZRIR R G E -

My ifdeT

i p e o TIPS 2 Testcases #4250 10T A AP T 3 2 & % 1 ISC-T #-3p)
3#SIP 2 &> v % TTCN-3 core language € & SIP 3 L Al fs» P m ¢ = = #-¢ * | header
Fripl e i Kot B R & o

FL i e test cases 2 & 4245 SUT & - enwt it i ™ = 8RR ¢ R385 5 A i g R R
IR )
<1> p oG

MR R (AR AT )
% i T f2 A B o d 3 oserving S-CSCF w IPS Server i& {7 % = = 34 -
IPS Server # & S-CSCF ;3 = = o
IPS Server 5 d Diameter Sh % & > & HSS B~{F:rp i # ﬁf\ User Profile -
IPS Server%ﬁ HETFFRNLEBEI R —g °

E A FGELR H 0 RIAF & Alert 38 AR oo

IPS Server + S-CSCF # ) SUBSCRIBE & F o
IPS Server % S-CSCF 77 SUBSCRIBE = # 2_ 5> IPS ¢ #c¥| % p S-CSCF NOTIFY-
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‘ Home network ‘

HSS S-CSCF IPS Server

1. IMS register

— - WIS TPt

2. SIP 3rd-party REGISTER

3. SIP 200 OK

4. Sh-Pull

5. SH-Pull R¢lsp

[ 6. Store uger profile }
I
[ 7. Check nfisg waiting data (MWD)}

8. SUBSCRIBE

9. 200 OK

10. NOTIFY

11. 200 OK

B4 ~:p rA2RE
<2> A iE
ik E F (B ARACB L T )
1. S-CSCF #3457 £ = = cnfe i 3k %> #-UE #4121 SIP MESSAGE request  i¥ 1 2t &

# % IPS Server i {7 gJ2 o

2. IPS Server 3 d S-CSCF #c UE # 1 g 2 o
3. IPS Server F it 2% inter-domain f§ 238 1% o T K- o B 3E SR Tl e o
4. IPSServer F £z gE F R e G v g S v IR o
5. IPS Server % #-i# ¥ % % #& @ (forward) % %30 4« UE -
r\fé?\%%?d | Home network | | Destination network |
(=] bood  [mod] e
1. MESSAGE

2.MESSAGE

[ 3.[5tore message ]

4.202 ACCEPTED

5. 202 ACCEPJED

[ 6. Oetermine destination ]

domain
7. message
8. Message
9. 200 OK
10. 200 OK

[ 11. Remov e message ]

. 12. Submit report
13. Submit rep|

A

14 200 OK

15. 200 OK

I Rl A ST A )
<3> LT

MR (IR ARAC R S - o )
1. IPSserver &4z %k p - service domain enfd 2L & F o
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2. IPS server A g jczg @ —‘g R dkAy o~ fé % —‘g A FF LR R g
Jﬁ e serving S-CSCF address/URI » 2 7 §_F #-f§ 20 & & 8y UE -

3. IPSserver o Ejxzgit * —“Ff 1 serving S-CSCF #-f3 2 4 & 3% Jz =3 UE -

4, IPSserver Z #cd iz UE v h2 kwdp Y v ipn & B 08 %3 UE-

S EETACT

Boan A R ek > F- TIPS 2. Test cases 72 3 &2 #4175 %= = » IPS %

Terminatin . Originatin
network 9 Receiver network ngtworkg
‘ UE ‘ ‘ S-CSCF-1 ‘ IPS Server UE
—_— Short message submit —
1. Check User Profile
2. Check authorization data
(SMS-MT capability)
3. MESSAGE
4. MESSAGE
5. 200 0K 6. 200 OK
7.Submit report
8. Submit report
9.200 OK
10. 200 OK

;}«;—‘E, _l‘j"l?{;\‘.frsg\;.\;:)g—;‘p :

B TestCasel: i# * —gﬁ IPS & 73 xp f2.5 »

1] Rl

R

L

IMS_Testcases_Reaqistration.testCase_Registration_Test
Start : 2006-06-22 18:15:33.140
End :2006-06-22 18:15:36.718
MTC SYSTEM

18:15:34.171
18:15:35.140
18:15:35.187
18:15:35.203
18:15:35.218
18:15:35.234
18:15:35.234
18:15:36.203
18:15:36.203
18:15:36.203
18:15:36.218
18:15:36.265
18:15:36.437
18:15:36.515
18:15:36.515
18:15:36.593
18:15:36.593
18:15:36.671
18:15:36.671
18:15:36.687
18:15:36.703
18:15:36.703
18:15:36.718

=

1S_Typ...
send IMS_PDU
5P ¥
’—XTWait(nzo.n)
receive
s.p
[match ]ms_pou
TWait(0.078)

"Success Received: the message

ST TWait(120.0)
receive

"Success: the received SUBSCRIg
send IMS_PDU

s P »
["Test Point1: Send 200 of SUBSC|
Twait_5(1.0)
send IMS_PDU
e

5P
"Test PointZ: Send NOTIFY"
TWait(120.0)

receive
5P
Ms_PDU

IMS_T:

Yo i A2 ]

s_p

s_p

received is 200 OK of register"

s P

E message received is OK"

s_p
RIBE"

s_p

received is 200 OK of notify"

14

~ i "F*f}H' IPS & 732 A2 B BlE R * o

i 11 SIPp i {7 i

& FRTF 8 T Test Case Rl %% o



B TestCase?2 : f§ 3 = ¥ % ¥ 2 rJ2A7 A 5 T Test Case pl:& %% o

IMS_Testcases_Message.testCase_IPS_001_MO_test
Start : 2006-06-23 14:47:57.109
End :2006-06-23 14:47:59.687

MTC SYSTEM
[m5_Typ...] [m5_Typ...]

a7 send IMS_PDU
14:47:58.328 sj' s.p
14:47:59.312 ’%TWait(IZD.D)

:47: receive
14:47:59.375 SIS
14:47:59,390
14:47:59.406
14:47:59.468 received is 202 Accept of MESSAGE"
14:47:59.468
14:47:59.593 ¥
14:47:59.593
14:47:59.593
14:47:59.609 message received is OK"
14:47:59.656 sp
14:47:59.671
14:47:59.687

Je

Bl = s @ gE2 ed247 R 85T TestCase Plif % o
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TestCase 3 : Fr — $ept2 f§ M |TadBA2 R 35 T Test Case Bl:& % %

IMS_Testcases_Message testCase_IPS_001_MT_Message
Start : 2006-06-23 19:03:01,593
End :2006-06-23 19:03:07,453

MTC SYSTEM
IMS TQE IMS TEE
19:03:02.562 S TWait(120.0)

‘03 receive
19:03:06.965 sp sp
19:03:07.015 makch  |IMS_PDU
19:03:07.062 %(TWait(‘}.S)
19:03:07.078 "Success: the received MESSAGE|message received is OK"

R send IM5_PDU
G P sendmspou |
19:03:07.359 sp e s.p
19:03:07.406 }-—XTWait(IZU.D)

.03 receive
19:03:07.421 sp
19:03:07.421
19:03:07.437
19:03:07.453

Blte - SR AR aAILs FRT 5y

2-5.2. Home-IMS #* Visited-IMS FF ek 38 2050 38

E I BRAL L IMS B EAEFE VIMS i E o 2 IMS I HRREEZ BAE
Fo g A3-F B-ikdyp 3GPP R 2 i TS24.228 #i4s it 2. IMS & (/4% > 11 T 1 3853
3222 TTCN-3 kB3 IMS Bl s 5o At P> A2-F 4% OpenlMS kst kiz 3y A2t 3
Arg e IMS TRB > 15 FR] kAL 2 3 HpEa Visited IMS s bt o = S ie @ 38 1 (E LS
At F R B F 2 IMS BIEE K SLRGRIEE OpenlMS kst 11 i{ %3 IMS Rl ki k2

R A - KPP AP FE IR/ EER B NIMS F e EFI A ERE T
AT EATEE 2 IMS RIGE A WSS B IMS kB2 T o BT BT

1. # % TTCN-3 B % 45t
AFREBGE N FEYFRL D M2 AL A F 2 1 817 TTCN-3 el ofz '
P # 4 e ¥IF TTCN-3 % e N chlie Fpb 4 £ w 22 = TTCN-3 B % %
o PREFTERARAFAF A TREPRLRY o AP FHT L TICNI B #1
LR AU Fehi R PR EPE R

2. % B4 TTCN-3 il % b
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gk B TTCN-3 Bl &6 -

3. #Hi7- i’wiiE'Jé#

LR ATHAEHR fa‘ﬁdéé.%ﬁfﬁ » h3tE 1 OpenlMS 2% - 2 EHIMS ks> ¥uig?
B E A PR e Aot - FURCERERGERT LA IMS T ;/?Jpé’wv i A 2R
BEFOI I 2 {80 AT E NI IRE X T EESIMS T 5L FR kAL &
- RMERRE e R A H RS BIMS T Senrb gt > WA BERBED LSRR o

4, 173 @ R

s AP FH-T X EHIMS kiiT i Visited IMS ¥2 2 + s Home IMS & %uig (7 3 i B

’é BEARA B IMS Rl - KRR XA FIL A A R RRFEFER L LA R P
) Lo Tt K ﬁ"& THERT A G o Flpt A2t F b F ¢ B2 B 5 (FL S

Bazg Moo %zl > 2eba 2 IMS iz BFEPBIFE -

A HE A T B RGFEIESE TTCN-3 B % CSCF-T - RLPIFFET 5 o 23-F 1% SIP zop Jidfe
f25 CSCF-T 4rim i (7 — RIELPIE o — RILPIFEHE TS B PRIAPF I JF B Bldan s a3t
BI9TE g CSCR-T - REET S8t 2 R 4 B IMS PR #-¢ 5 &~ W”?/;L °

* R itideT

AR E LR AL IMS P iR T 2t 0 ek P-CSCF IP =4t © i% i DHCP (Dynamic
Host Configuration Protocol) 2 PDP (Packet Data Protocol) {§ #v o § & * “Fi‘ BEp 3] IMS FPR
Ek i IMSPRIEPE > 5 & ¢ 1% UE (User Equipment > {78 % % )4 i% SIP zxp 2t 4 (1) >
¢ ‘ﬁ =3 ¥4 (Tosip:alice@niu001.test) ~ 3 ¥ 4 (username="alice@niu001.test") *
Eﬁ?%.ﬁﬁhﬁ% &4 (realm="niu001.test") = P-CSCF #'JR % o P-CSCF ® R Bz F|31s 3 & » fI*
Ep’?f% PR CHEH 5~ B (I-CSCF) » # #-SIP 3 4 4c b integrity-protected="no"{§ i » 3P =x
P L TR AR R M ORER > T#E$ 1 I-CSCF RIRE (2) -

-CSCF W PR E e 3] SIP 3P L1 > S Cx 16 (T 2§ b4 % fF b4 & HSS AR

R RN ?1"&& cFF oI/ aG LI FG f/é\ﬁﬁa & H TR LR (e
TERE S EREE BRI S5 N L :E‘.LELPR;}Z-W‘JS CSCF ®IRE 73

(sip:scscf.nome.net) ¥ @ & I-CSCF w2 & o I-CSCF 7 I B #4945 f 21503030 A #2 ie o

i £ 1 S-CSCF PR E 18 » i #-SIP zip 2n 4 #i% 5 #7194 ¥ 2 S-CSCF PR E (4)> @ %

A & 25 5] (P-Visited-Network-1D) ] nﬁ ¢ ﬂ W PFenpEiE o 4 oF HSS #7ié * enE R L 4

A # S-CSCF R BAT37 2 g3 SIP LT 248 IMS s R ®

S-CSCF @R Bz ¥ % p »* I-CSCF 1 SIP zxp 2 4, p¥F » 3 IR integrity-protected # = % ++"no" »
WEFECX e (B)BENG P s~ f5 242 S-CSCF 42 HSS # & $+# UE - HSS 4
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UE&

REGISTER sip:niu001.test SIP/2.0
To:<sip:alice@niu001.test>
Contact:<sip:[5555::aaa:bbb:ccc:ddd]>
Authorization:
username="alice@niu001.test",
realm="niu001.test",
uri="sip:niu001.test"

REGISTER sip:niu001.test SIP/2.0
To:<sip:alice@niu001.test>
Contact:<sip:[5555::aaa:bbb:ccc:ddd]>
P-Visited-Network-ID:"taiwanmobile”
Authorization:
username="alice@niu001.test",
realm:"ninOl.test",
un Slp niu001.test"

F % 4% (shared
» f1 1+ AKAVI-
[

secret key) »
MD5 4 %72 %

~ 1

= ¥
I RES

7

T A g

Y
»

Lt Jlr 2 EAZ G EAEHE
F_d vRiE S-CSCF #7PR3% o X [ & 4K45 318
He B FP oHSS € e & F P TSP -
el v BT UE(6~7- 8)@
key)R| #_¢ % & P-CSCF » # 4
%3%%%%?ﬁ%@maé{,;:q@
UE P-CSCF
1. REGISTER " [2 REGISTER >

3.1 Cx User registration statusquery
To:<sip:alice@niu001.test>
Authorization:
Username="alice@niu001.test"
P-Visited-Network-1D:"taiwanmobile"

-

3.2 Cx User registration statusquery
Return sip:scscf.home.net

\i

4. REGISTER

REGISTER sip:scscf.home.net SIP/2.0

To:<sip:alice@niu001.test>

Authorization:
username="alice@niu001.test",
integrity-protected="no"

5.1 Cx Authentication REGISTER
sip:scscf.home.net SIP/2.0
To:<sip:alice@niu001.test>
Authorization:
username="alice@niu001.test"

Ry - I T
S MR
I % =+t 401 Unauthorized Challenging UE

TS AR R o @ (7)SIP 2 4, 7 0 IK (Integrity key) ~ CK (Clpher
P-CSCF j&_SIP 2 4 2 4r‘

SCF

[

fI* P-CSCF % 2 1t

5.2 Cx Authentication
Return Result of registration

8. 401 Unauthorized Challenging UE

WWW-Authenticate: Digest
realm="niu001.test",
nonce=base64(Rand Number),
algorithm=AKAv1-MD5

\i

7. 401 Unauthorized Challenging UE]|

WWW-Authenticate: Digest
realm="niu001.test",
nonce=base64(RAnd Number)
algorithm=AKAv1-MD5
ik="00112233445566778899aabbc",
ck="ffeeddccbbaal122334455667"

9. REGISTER

Authorization: Digest
nonce=base64(RandNumber),
algorithm=AKAv1-MD5,
response="6629fae49393a0539745097"

10. REGISTER

Authorization: Digest
nonce=base64(RandNumber),
algorithm=AKAv1-MD5,
response="6629fae49393a0539745097"
integrity-protected="yes"

.

6. 401 Unauthorized Challenging UE

WWW-Authenticate: Digest
realm="niu001.test",
nonce=base64(RAnd Number),
algorithm=AKAv1-MD5,
ik="00112233445566778899aabbc",
ck="ffeeddccbbaal122334455667"

11.1 Cx User registration status quer
To:<sip:alice@niu001.test>
Authorization:
username="alice@niu001.test"
P-Visited-Network-ID:"taiwanmobile"

11.2 Cx User registration status quer
Return sip:scscf.home.net

12. REGISTER

REGISTER sip:scscf.home.net SIP/2.0

To:<sip:alice@niu001.test>

Authorization:
username="alice@niu001.test",

response="6629fae49393a0539745097",
integrity-protected="yes"

13.1 Cx Authentication

REGISTER sip:scscf.home.net SIP/2.0

To:<sip:alice@niu001.test>

Authorization:
username="alice@niu001.test"

13.2 Cx Authentication
Return Result of registration

16. 200 OK

(91013vw@4

15. 200 OK

ORESE

| 401 Unauthorized Challenging UE # %31 2
L s4gF B2 AL YT P (response)

P PR R o B

1

IMS

L E@8)

-

@)= 2

ﬁ:&—'}"l,@-f’f-g

14. 200 OK

P RART R B

% BT B
¥ % SIP 2z 2
St % Bk B 2 L AKAVL-MDS i 5

4 3

-
7

7 (10)
& Pl B E"

mgwﬁzmmqm 15 ~

poav IMS #7144 B2 4 & ¢ MD5~ AKAV1-MDS 17 2 AKAv2-MDS5S - J%H
P-CSCF #-SIP & 21 4 4v }+ integrity-protected= yes"’L AL G R
PTif o F 5AE R PR%@ X s(IL~13) /e s B2 ﬁ
16)3 UE 2 wshE 7 » T ¥ B4 * IMS JRI% o
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CSCF-T Bl % 6

Bt E A PRI CSCR-Tirmit (- R{EZ%FE - A * 1 RegisterClient ;)3 % &] k3
oo JLpER B A & §4iEHEE UE » IMS RIRBixp i 8 > %% SUT (P-CSCF &R B)#rw
B2 SIP & & F & 3GPP TS 24228 #ii7 TR po— & o g A 1% 5 "R G #HRP
RegisterClient 4 ® 4 ¢ (T4 B+ = #7177 o

Twait start and wait

Start testcase for SUT response TEST FAIL

RegState set to 1

If(RegState==2) Receive any beside
Send(Register_request_aka) to SUT 401 and 200 OK
- State 2 >
If(RegState ==1)

Send(Register_request) to SUT

RegState=1,
Receive 401.

RegState setto2 | RegState=2;

Receive 200 OK.
@ f RegState = 2 and Test = Pass

End Test Case TEST PASS TEST
INCONCLUSIVE

B+ = ~ CSCF-T RegisterClient State Diagram

State 5

State 1 (Start testcase) i % Blif% ¢ 5d TE# 7 » ¥ ¥ ¥ RegState %8k 5 1 %58
RegState -#c% >t 1 @& TE @i XA 4 4 :ngeap 2 4 1 SUT f 4 zap inde o #5k it 4 State
1:c: State 2 -

State 2 % @iF3rp 3 L 3 SUT 6> P B ¢ ki T ¥ 5 & SUT #1w B 401 p 93 4 o
FEZIE LA A 401 Pegkan g o P E_ATIROp| ek 4 0 P3R4 proo State 2 :x i State
3o FREFFFR » ¥ Ry feflEzmr B B3 - R
Mg 4 > State 2 :x 5 ostate 4 o F TP L S 401 PR 4 o JpliRid i 0 State 2 T 4
State 5 -

State 3 % BI3F 4 Pyl i 0 — L 37 State 3 H¥-¢ B R M A mFE AR o

Stated 7 # - Rk 4 > - £ 3|7 State 4 - B R K FHRFOIAL 0

State 5 % BlzE = # ey it » % RegStart »* pF 2 1 FF > P RegState { #c 3 2> ¥ ¥ State 5
ic ;i Statel- % Statel © i%iF RegState $#c ¥t 2 # TE @34 5 suz@anzp w4 1 SUT >
I 4 State 1 :x % State 2 e §_ % F SUT #7w e & d 401 pe i 4 ec 5 200 OK v i3
4 o % RegState p* p¥ 5 2 P& > RiplzRid i > ¥ 8Kk ik d State 5 c % State 6 * & ki rE

State 6 3 Sk TALE RIRIEAR o

19



testcase RegisterClient()
runs on C3CF_Server system CSCF_Server {
1 varinteger RegState =1;
2  map(mtcsip_port, svstem:sip_port);
3 sip_portsend(Register request);
4 TWait.start;
alt{
5 [RegState—1] sip_portreceive(Register 401 Unauth){
6 TWait_stop;
7 RegState:=2;
8 setverdict(pass);
g HPRegState=—1] sip_portreceive{
10 TWait.stop;
11 setverdict(fail);
12 HERegState=—1]TWait timeout{
13 setverdict(inconc);
14 stop;
¥
15 Hf(RegState =2
16 sip_port.send(Begister request);
17 TWait.start;
18 altf
19 [RegState =—2]sip_port receive(Register 200 OK)}{
20 TWait.stop;
21 setverdict(pass);
22 HRegState =2]sip_portreceive]
23 TWait.stop;
24 setverdict(fail);
25 HPegState =—2]TWait timeout{
26 setverdict(inconc);
27 stop;
28 }
79 tunmap(mtcsip_port, svstem sip_port); //end ofif
h

B+ = - RegisterClient test case

B~ = % RegisterClient ;p|:# % &) 42 ;V 75 » RegisterClient 2 UE (CSCF-T)w IMS xp et
B > 1 * RegState S Hc#-infg T o & 2 FRix o % - BIA 5F UE BEzap 2 L3 IMS PR E

# 2 %% IMS #IR B 401 P v i o UE 43 401#&%:%,3 5> ¢ 4 RegState % 5 2 & ¥
S EFTY S 'L%*M\ o UEeFlin L7 £ 401 @ L& A B g A pF o SR

R ‘*M@@_Wﬁ Z BERA AR H - A 4P i o 4 UE Je Rl amn L d 401

gm i i 200 OK rw@ L HEH Fe AP o 3R F A 5 RegisterClient i) & I g e v
i (Bl )4 B 'M%ﬁﬁi}\mm 2 o

B - R I G RIGE A R P4iE CSCR-T Rl# % b(RegisterClient) & & 34 {7 » & 72 = TE
g LA 4nit SA 2 PA(RIL - 12 iRRAEALE FE R 3F o 47402 (6 TE #-¢ 34 (7058 4
ROETPE RIFR VIR - 3) e
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CoDec TE SA PA SUT

~—(1) triResetSA—
——(2) triResetPA——— >
(3) triExecuteTsetCasem

—(4) triMap—»>|
-—(5) tciEncode—m»

<—(6) triSend—p>|

(7) Send Encoded Data to SUT——»
-a—(8) triStartTimer—m»|
-¢—(9) Recv Encoded Data From SUT——
-4(10) triEnqueMessagem|
-a—(11) triDecode—m»
—(12) triStopTimer———

~—(13) triunmap—»

Bl A~ FUFRR G AR e 50

HERGEFCEOTE L ¢80 RPIEFEL 2@ BBHEIRIEE F i 5238 sip_port (Bl - %
2 7) iz E % 7 SUT it 493536 sip_port 22 TE 3 3 » @ #1757 TRI 4 & ¢hd 3¢ triMap
(B~ 4)c 57 % TE § £33 TTCN-3 5 %48 e7) fi 30 4 » P i § cnidl Ba-F5 4 Mo =
Bixdte f3b o 2 E TS F TCl /4 @ ha 3¢ teiEncode(®]+ ~ 5) o & TTCN-3 p #8578 &
FTRZET RGBS 2B R TERE R IGEEN L RAG o

BEFE€FRBEOTHBET SUT(RIS - % 3 7))t # T4 3417 TRI A & «hdi 3¢ % triSend
(F+ ~ 6)- SA:mea;.ng FL@iE g SUT fgzzr (R~ 7)  #¥F TET 6 8 £ PAK
ERFAEER . % 47) 2 &FEHE TR A G it triStartTimer(E%‘H N 8)e @ frts
PERFEPER D & A %5 P-CSCF w i IMS 3 - fenpf - e F TE ¢ 22 4> § TER K
kp SUT ax i (B~ 9) TRI /i 6 ¢ = ¢ triEnqueueMessage (B®-+ ~ 10):L:+»p:i' Tl (A
Fare fRa A r B FrRis(queue)p & FiEB e fidr o % TE i 7] CoDec (i%5:F TCI
i & e v tciDecode (B ~ 11)45 & i % e0f345 B #-% F i o L 3245 5 TTCN-3 Tl
%o i fAMS 2 {4 > CoDec #fafh & TTCN-3 eh7#tix 1 TE 14 » #g 4 11T = fHin

RefEm it LB 2 ZAF DR R L H o B AR TE { €3 & PA iR 0k g 3 o B (R
L= % 9{F); %58 TRl 4 & =+ triStopTimer (B -+ ~ 12) {& » #- verdict 2% Z_5 pass & %
Wik 7Y #-RegState ik 5 28T - BEHRFIAA-LT(BL- F5FI % 87)e
RefRg R L8 R RO A H S W HE T R a WA ER LR TE T §i 4
PA &1t PP E > #verdict 2% 25 fail 2 A E%FE-2T(B - $972 % 117)e
¥ TE A @b p ot Fpl f et L PA g w TE S B e g4 TER 4 v
PA %1t PP PEE > £ ¥ - verdict X 5 inconc 42— REFRE A o £F (RS- F
124731 % 14 77) -

21



%% BT ArT

@ AERT R ERREE L o F 2INBRESAAAS RS TEE R AR L ERE A E
HAHR T eup) iRk seid 235 sip_port 58 TRI 4 & =f ed triUnmap & 3% » $-p) iR B A2 971 e
5060 Port f#2cdi sk o m B+~ ¢ % 1971 % 28 {7 > B 4§ RegState $#citk .5 2 1 ¢ %
» F AR R - PR SRE A BT MR T B AR DR TR BT ,,,_

i‘g ﬁzﬁ?;g_u SRR R o RS F - RIS E gargp 46t o BAElC L 4
Wireshark 2~z i Azsr A 2 3¢ 7 2B > @ Bl= + - P 5 e 5 mﬁ FEAH SIPv6
Analyzer #7ig @l ezip A2 0 #FP CSCR-T - RPIRET Sovad 2/l i7 o F B%s &
ATIp P e o

IME_Main RegisterClient
Start : 20060413 25:25:25. 578
End 20604135 5:5:29.859
M BTETEM
R sexd CECF_FDU
ripripr e ki e W sip_pout
S0 TWait(120.00
. Teceirve
prapripr il sip._port | e
prapraprXai] CRCF_FDUT
prapripr Xl TWaitl0.85)
23:25: 28 640 pass
R sexd CECF_FDU
prapripr Xl e W sip_pout
praprapr X TWait(120.00
R mce“e
prapripr i vl sppotf—— g o
praprchr it CRCF_FDUT
prapriprkinie] TWaat(D.205)
23:23: 28859
prapriprtkinie]

B~ 1 ~ CSCF-T Blif % 6|z 6 BT

Status; 401 Unauthorized - Challenging the LE (0 birings)
BeuEst: AEGISTER sigopen-ins. test
Status: 200 0K - Sk succesfu

iV and registrar saved (L bindings)

ngth: 0

W=+
8 SIPv6 Analyzer

File  Window  Help

R X BFRAEM

12040110422 12010110134

’

Wireshark #8~4t ¢ 77 %, B

REGISTER sip:open-ims.test SIP/2.0
CSeq: 1 REGISTER \

SIPi2.0 401 Unautharized - Challenging the LE
LSeq 1 REGISTER
€

REGISTER sip:open-ims.test SIP/2.0
CSeq: 1 REGISTER .

SIP2.0 200 OK - SAR succestul and registrar saved
CSec 1 REGISTER
€

Bl= -+ - -~ SIPv6 Analyzer % fl:rp n4zRl
22



2-5.3. 41* TTCN-3(Testing and Test Control Notation Version 3)ip|3# ¥ fcpkdd 5 35 A o

E ccst k38 A S (femtocell) 8- fEaE = & IP ez b adgBopige > 1% FdPo
BaenfE A 2 ks BB R A @ﬁi@ﬁﬂ;@‘a FTPEIRIE R F NG RERP PN K
}’i“ﬂ?’l‘i']m‘ﬁ TR BIENCE T IR AR RN AR gL L

Ay 5L B P & 42(backhaul)§ 402 & A M enpojivid 3 R E RS o Bl - -+ - 4 Femtocell
mwv#ﬁ@ THAOE RN AR SV A3G R BREWIFi Sy ¥ AEASFRMFTRT L

1 3G AR o gt b o Bt KV A SR RET| RIERER O BT E N FAET K“
mi@ﬁ%’%iﬁﬁiﬁﬁﬁ“’ﬁwWmi%xﬁfﬁmm’%mﬁwbu1%mmﬁ@
B PTG TGRS o

Moblie
Operator

Broadband Router

Bl= -2~ EAOHOE &SN AE &R R R

T RO SR RRT GRS I G 40 36 S BRgeY BT E &
FORRE © Flt o BF R enA R B R § V- WIRR 3 TApaAp S JRae 0
PH AR RETR R SRR TR 2 LSS LRI

® = —L:ﬂﬁ—gaﬁnuAnmymeﬁw%ygwgﬁw§ e AR BRI B
4 @ & * 3GPP IMS (IP Multimedia Subsystem) ¢ 7z WoIP (Voice over IP)#ti& * 1 SIP
(session initiation protocol) » @ 7 13 et ¢ nsdap e it 3 4] B (Radio Network Controller, RNC)
AP T nE R PIARAS B B O A S5 e
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77—

SIP Phone ISP Network

\NP signaling

VolP Traffic

SIP-enabled
Femtocell
Sip Si

elecommunications Network

) \'\(\Q r
3\ SO £
5
ISP Network SIP Gateway/IMS
Cohvergence Server

ISP Network

fﬂ

L]

Media Gateway

-+

PSTN

= ADSL

Bl= =~ v IMS 3 E Al A SRR
2k itdeT

AL EF BB L A 2 Tk ;9 (flat mode) & Heic sl 2L & 2 &ﬁa‘;_ﬁ_f#, 7R E ,(,f:lg(ﬂ']éhq

SR 4R IR D 7 H o e E(mobile core network) o IMS ¥ % 2riEF i 2 kAR F 1L 0 @ SIP
registration ¥ %4 P-CSCF (proxy call session control function)Z I-CSCF (interrogating call
session control function) = S-CSCF (serving call session control function) = = - FAP (femto access
point)¥ % & AT (access terminal)¥- 4% SIP 3t 4, 2 L ¥ 75 AT &2 & #02 SIP $7hid 22
A0 2 G AR B ACBl s s AP F AR BAcR - LT (b)(C)"Lr"r 2 AR o VPR (T P2E D
AP >4 BB FAP 22 FGW (femto gateway) 2. fF ei20 & 42 > 5 7 & 173 i » FAP =3 L 12
SIPp B~k 2_ o A i 8 TTCN3 425875 » # B % TTCN-3 % su® 2. Encoding/Decoding System -
Executable Test Suite ~ SUT (System under Test) Adapter 2 Platform Adapter $ic %8 % i » 12 :f 5

BIFERP P o
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Data path
{llegacy mode)

»
AT#I ﬁ

LRI E AT A S R

SIP message
(flat mode}

Media data
(flat moda}

AT#1 AT#2 FAP#] FAP#2 FGW AAA (psjigfgggﬂ
! PILLI[S]
=3 IPSec establishment
acquisition based on IKEv2
IKE_SA negotiation 7
" IKELAUTH Reduest
IKE_AUTH Response (Challenge yalue)
" IKE_AUTH Reduest (Au‘t'hehtioat on parameters)
IKEAUTH Response 1FAP authentigation
" IKEAUTH Request (Mutual authentication)
IKE_AUTH Response (Mutual authentication, IPHA
IBSec
IP#2
acuui§ition
i[l#Sec establishment based on
[IKEv2 (IP#B assignment)
i [PSec
ATH#1

(a) IPSec establishment
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| booting |

 Wireless link establishment (inform AT#1)
B "|_SIP REGISTER (URL AT#1. Contlact: IP#A)

iSIP registration time (T, 200 OK

AT#2
bootin
_ Wireless link pstablishment (inform AT#2)

SIP REGISTER (URL: AT#2, Contact: IP#B)

Call - 200 OK

AT#2
Call request (To: ATH2) | gIp INVITE(Th: AT#2. SDP: IP#A, Port#A)

A .

Call request (To: AT#2) - -

SIP inyitation time (7}, 180 Ringing

Y Ringing

Call response .| 200 OK (SDP: IF#B, Port#B)

Gall response

ACK

(b) SIP message exchanges
< o Media data (IP#A, Port#A<=>IF#B, Port#B)

)

3Transit time for media data (Tyaus ;;,;J

-
(-1 o —
- L

(c) Data transfer
Bl -7 ~3 44

R EF AT

4 Bl= 7 (b)(C)F 4 FAP (B1= + = 2 FAP#L)® FGW 2 [ 5t &, 7 £EI2 & 4o [F]
2 AR o
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& &

FAP TTCN-3
(SIPp) Test System
(FGW)
1. REGISTER e

le—2_ 401 Unauthorized

3. REGISTER———»

—4, 200 OK

5. M-Send.req———»

—6, 200 OK

e—7 . M-Send.con

#——2&. M-Delivery.ind

Bl- L= ~FAP iz

R AR S e

Step 1: TTCN-3 Test System % ¥ FAP % i¥ 4= 4>[REGISTER]:t 4, °

Step 2: TTCN-3 Test System Jz 33t 4, {6 » w % [401 Unauthorized]zn &, » i & & A 248 -
Step 3: TTCN-3 Test System % & FAP % i% 371 [REGISTER]: 4, o

Step 4: TTCN-3 Test System = %[200 OK]zt 4, -

Step 5:  FAP % i#[M-Send.req]:t 2 % TTCN-3 Test System(& 4 % FAi L) o

Step 6: TTCN-3 Test System w 42 [200 OK]z% 4, -

Step 7:  TTCN-3 Test System v j&[M-Send.conf]zt 4, % -+ ¢ Jc ¥|[M-Send.req]t 4,

Step 8: TTCN-3 Test System # % [M-Delivery.ind]zt 4 % FAP % 57 iz 2302 & -

£ - TTCN-3 #2578 %ni¥ > B FEH B & PlFE o TestCase » 78 18 3 {7 9718 ## ¢ TestCasel - 2

(5 TTCN-3 k5% & SIPp 3 ¥ 4> 4520 4 2 = i@ 42 o
RS ML o SIPPALE & & 4o Bler
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cv CAWINDO WSisystem32\cmd .exe

Warning: open file limit > FD_SETSIZE; limiting max. # of open files to FD_SETSI

Resolving remote host *192.168.8.167° ...
Scenario Screen [1-91: Change Screen ——
Call-rate(length> Port Total-time Total-calls Remote—host
1.8¢(8 ms)>/1.0008s 7061 3.88 s 1 192.168.08.167:5878<UDP>

Call limit reached ¢(—m 1>, 8.881 s period 2 ms scheduler resolution
A calls (limit 3> Peak was 1 calls, after 1 s
B Running,. 1 Paused,. 8 Woken up

B out-of-call msg (discarded>
1

open sockets

Retrans Timeout Unexpected—Msg
REGISTER
461 a
REGISTER
2008
M_Send_Req
208
M_Send_Conf <—
M_Delivery_Ind <

B--+- ~SIPp#RFE 5
TTCN-3 # {7 15 & & 4o #77

TTCHN-3
MTC SYRTEM
Types...
17:4205 718 1 Usei Acticn Requized: "Flease send « REGISTER"
17:42.06.7%5 |52 TWait30.0

47 IECelTe
174212687 u 1.
174212875
174212953
17:42:12.953
174213008 T e MU TTE ="
17:42:13.218 s p
17:42:13.265
17.42:13 312 ap o
17:42:13 406
17:42:15 468 L TWaiD.208)

17:42:13 454 FRaes = 4508 TI00AM12be 397 363044600071
17:42:13 484 C s >

e sead IME_FDU
mazss 4o .
17:42:13.5% LS TWait30.0)

! eceive A.
17:42:13 609 cple o
17:42:13.750 watch | IMS_PDU
174213781 ¢ TWait(D.188)
17:42:13.781 5 T

v : sead IV _FDU
17:42:13.7% = — o =
L .
17:4213.890 ,_p| s o =|,_P
aziags 8. | seDas DU |° -

=p
17.42:14 964

Bl -~ ~ FAP shiplz e &
Rl = S a~d s 23 5 TTCN-3 Bl3E# » + > 5 FAP (SIPp)s4 » Bl ¥ sl i & plsE i
Feerdh B8 > BLE W)= - N Step 5 ehi B 0 W g DRl bt e pF fo3E 9P [M-Send.Req] s34
¢ N F AP > F Ao match s 4o BT
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SEESEE, -
Expected TTCN-3 Template Data
TICN-Type User Type Name Valoe A | TTICN-Type User Type Name Yalve »
= union = unson
= record | M Send |_Req  m_send_req = record M Seml _Req  m_snd_req
= recor Requestlme requestLine = reco) RequesiLme TequesiLing
¢ Method method M_Send_Req_M € Method method M_Send_Req M
= 1SIPURI requestURI = 1SIPURI requestURI
charstring orgStrng spchent@register con charstring orgSting sip:clant@re gister con
charstring scheme omdt charstring scheme omit
Usermfo usernfo omit Userinfo usermfo omit
HostPort hostPort omit HostPort hostPort omat
¢ charstring sIPVersion SIP20 ¢ charstring slPVersion SIP20
= @t MessageHeader msgHeader = st MessageHeader msgHeader
1 GenenicHeader  accept * = 1 GenencHeader accept
1 GenericHeader  acceptEncoding * v charstring headerName Accept v
< 2 < >
Tume:
[F) MMS_Testcasstien3 53 _[¥) IMS_Conf tin3 =g
[ TTCN-3 Graphical Logging 53 . TICH-3 Textual Logging  Console QA 4O Y=0
174213 515 T P S B A
17421355 I—eracom I
174213 609 el MO !
P | P
17:4213.750 1 el _[0dS_PDU
124213781 TWaitD.188)
174213721
17:4213.79% L2 T R
124213906 UL—"““‘__I,J
174213590 s.pl Sl D S0 lu
17:4213.953 ul send DT | =
1742144 @

Bl L4 ~BlREES

2-5.4. fé:ﬁ*’:‘ Femtocell IMS #Hf_‘f 2. CSCF A BLinSR B RIH

ﬂ
24
%

;a ¥

*FT7 24 @ TTCN- 355;Fg_,:‘

= (Origination ) £ -

-
=+

s

vy

. & Termination =¥ < Femtocell IMS Server -

# 3GPP TS 24.228 -

& #p)3* ( Conformance Testing ) - 3%
= ( Termination ) &7 ¢
* TTCN-3 #i-$£ = Origination %mFemtocell IMS Server » ¥ ¥ 3 i% S

Ei A %téf“ %i)%

3
Ak B T

5B %R

™

Origination
Home Network

? INVITE
—
Femtocell
IMS
w
= §
; T
=

UCT IMS Client

Termination
Home Network

E L

Femtocell
IMS

v

UCT IMS Client

ALIANI

Bob

L

Bl =

’
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*+F HE* A 2 Open IMS Server #ic48 2 & 2 UCT IMS Client fickgfic®8 » 2 % & X Ak
- FEF 2 (p )T 4 Femtocell i {71 3% o Open IMS Server #-#t * = R < Femtocell
IMS Server » m UCT IMS Client i * = #7i¢ * o UE - zkir;‘?—%'». F_d Origination z en# = & #
UE i 1§ % 2 Femtocell IMS Server ( Origination )& = - & * = T ¥ — Femtocell IMS
Server ( Termination )2~ {8 B¢ » ¥ ¥ » % SIP 2 4, &2 Termlnatlon 4 UE 27 € kA4 1t
(Session) g i > FEHEAoB = + 977 e

e T

AFT g 341508 TTCN-3 48 B Rl3# e 4 %F Femtocell IMS Server i& {7 ¢ 34~ 41 425 5

g‘;’ TTCN-3 #1134 Femtocell IMS Server i@ w chifte » ¥ ¥ {74 cph F b4 4 E 7

IR 3K AP e ede 0T Bfa%&-gxaﬁ%; m",‘%&&p\”" ’i’i"'ﬁl‘lﬁ_;@]% pg.? F\BTE

s@ Femtocell IMS Server it {7 & 34~ 41t S ARPIGE 0 973 L% E FK AR AT M

Femtocell IMS § 4= 45 742 i SLid 3B 7 & [R5 - B PF > n% # Wireshark #3~4t¢ » £ =%
lﬁiéns? o 5@ ﬂé;f?

#ZFi&* TTCN-3 B~ 1% Origination =4 e1 UE 4- Femtocell IMS Server - & * TTCN-3 2
$ Termination =% e UE 4 1% SIP 3 & 38 (7 € 3k 4= 414 (Session) erskzade it # ¥ » Aoy
7 uEAz® @ * Whireshark si#8# 5~ SIP 3¢ » L 7% FA P K D IMS L bienfd &4 o
tl = jz;:/” %i%]«&r"f Bl = L g o

Ho. . Tiine Sonce Destination Protocol Info

¢ 1.3156l8 63.13. 78 63,13.133.70 SIP/SDP  Reguest 510 pob@open-1ms, Test, Wi
113 1. 3145?8 163. 13 133.?9 163.13.133.78 SIP Status: 100 trying -- your call is import
114 1.316330 163.15.133.79 163.,13.133.78 SIF Status: 101 Cialog Establishemant
115 1.318177 163.13.133.79 163.13.133.78 SIP/SDP  Status: 180 Ringing, with session descrip
306 4,373103 163.15.133.78 163.13.133.79 SIP/SDP Reguest: PRACK sip:hob@163.13.133.79:5061
307 4,375889 163.15.133.79 163.,13.133.78 SIF STatus: 200 oK
700 7,921541 163.13.133.79 163.13.133. 78 SIP/SDP  Status: 200 ok, with session description

Frame 112 (760 bytes on wire, 780 bytes captured)

Ethernet II, src: G-ProCom_9c:aa:cd (00:0f:fe:dcraazcd), Dst: Micro-st_78:92:23 (00:19:db:78:92:23)
Internet Protocol, Sro: 163.13.133.78 (163.13.133.78), Dst: 163.13.133.79 (163.13.133.79)

User Datagram Protocol, src Port: sip (50600, Dst Port: 6060 (60607

N et
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163.13.133.78 163.13.133.79

TTCN3
(Femtocell
IMS Server)

Femtocell
IMS Server

———INVITE——

<«———100(trying)

¢101(Dialog Establishment)—

~¢———180(Ringing)

5060
Bl= =~ €A it iAo L R -

YeBl= L Z At o AIREARS - ¢ o pliEHCE( IMS.testcase )& i INVITE = 4 T F
- ¥ & 7T Termination 3 - Femtocell IMS Server ( Port:5060 ) » Femtocell IMS Server #
B g pEs A M:u] Femtocell IMS Server =77 :¥ 1100 trying~101 Dialog Establishment -
180 Ringing it e o 3 L infedeid SR kS| ET R FE v L % B &4 3GPP TS
24.228 -

YoBl= L = At o BIREARR Z ¢ 0 TTC-3 & F % ¥ PRACK 3 4 I Termination 4 e
Femtocell IMS Server( Port:6060 ) & ¥ ¥4 d Termination ;#mFemtocell IMS ¢ 6060port
#+t PRACK w % 11200 OK 2t 5 sgﬁ ( Bob )#@LE ZPF > € £ f2F) Open IMS d
port5060 %>+ INVITE w % #7200 OK zt 4, » & {8 % ¥ ACK 4 w & Termination = ¢
Open IMS Server o i 5% 75 ¢ So2|drd_F ”Lr’ﬁ AR ’; f+ & 458 3GPP TS 24.228 -

163.13.133.78 163.13.133.79
oo el
IMS Server)

- PRACK -

«——————200(0K)

<« 200(0K)

- ACK————»

5060 6060

Blz =~ glddnit ARt LR AR A =
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&% E 74T

TTCN-3 Textual Logging | Hierarchy | Consale

TTCH-3 Textual Logging | Hierarchyr | Console

IMS _Testrases Registation testCase_1 IME_Testrases Registration testCam_2
Start ; 201040520 20:59:49.051 Ftart + A0 5717628
End : 201005-20 20:59:50. 205 End : 2010MB-20 20572312
MTC SYSTEM MIC ST THM
&
ad I3 _ETIT 57 send IM3_FLU
20:50:49.046 e se _FDI vy A5TATED pp 5y
AETA07 ’_eramg,o) A5TATEN TWait13.0)
50 ECEiTe 5. 1eceive
5349063 Hp @ A5TATEN . op
20:50:49.003 eich | IME_FLT A5TATEN [ raich |IME_FLU
20:50:49.003 DSTATEN TWait.0)
500 Eeceire s
20:50:49.003 g @ DSTATEN
0:59:49.125 eich | IME_FOU DSTBETL 57 TWait(13.0)
205049 125 METELE @ 1eceive .
20:59:49,187 tt_p Iecelve tp DT [ rretch Mg FDU
A50:49.187 IM2_PL DSBS TWail(3 434)
20:59:49 187 5T
A:50:50.208 DITBAB

=tw R~ : TTCN-3%% %%
e " o B=-L7 - #2A=- :TTICN-3%zin

A2 R

hoBl= L = 9r% 0 % Ringing ek N 3 0 ¢ @ * Whireshark #8541 ¢ p % 0 it
7 SIP 2 4 gt 4rBl= L = #F o

Expected TTCH-3 Template Data
TTCH-Type Tzex Type Name Value TTCN-Type Tzx Type Name Value
= union I35 _PDU = union I35 _PDT
= recond RESPONZE TespOnse = record RESPONRE response
= recon] HatusLine statusling = recond HatusLine statusling
charstring charstring IFVersion RandeRil charstring charstring slPVersion SIP0
charstring charstring statusCode 180 charstring charstring satusCode 180
charstring charstring reasont hrase Ringing charstring charstring reasonf hrase Ringing
- =t MezmmgeHeader msgHeader = MezmgeHeader magHeader
record GenericHeader  calllD it tecond GenericHeader  calllD oinit
record GenericHeader  calllnfo ot recond GenericHeader  calllnfo omit
record GenericHeader  oleq it record GenericHeader  cieq arnit
= recond GenericHeader  fromPField = record GenericHeader  fromPField
charstring  charstring headertlame From charstring  charstring headertlame From
charstring  charsting headerValue * charstring  charsting headerValue Squotplendguot; &ltspallend...
record GenericHeader  wia ot recond GenericHeader  via omit
record GenericHeader  paccessnetwor..  omit tecond GenericHeader  paccessnetwor.. omit
record GenericHeader  mecdorwards  omit recond GenericHeader  masdorwards  omit
record GenericHeader  contact ot recond GenericHeader  contact omit
record GenericHeader  amthorizetion  ommit recond GenericHeader  suthorization  omit
record GenericHeader  securityclient  ormit recond GenericHeader  securityclient  omit
record GenericHeader  require ot Tecond GenericHeader  require omit
record GenericHeader  proxgrequire ot recond GenericHeader  proxgrequire omit
record GenericHeader  support ot record GenericHeader  support amit
record GenericHeader  contentlength  * recond GenericHeader  contentlength  omit

Bl= L= -~ 180Ringing:rzk & N %

»
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No. . Time Source Destination Protocol Infg

1 E i 3 : INVITE =1p: Eopen—
2 0.001049 163.13.133.79 163.13.133.78 Status: 100 trying -- your ca
3 0.003241 163.13.133.79 163.13.133.78 Status: 101 Dialog Establisher
4 0.020026 163.13.153.79 163.13.133.78 SIP/SDP  Status: 180 Ringing, with ses

Frame 1 (760 bytes on wire, 760 bytes captured)
Ethernet II, src: G-Procom_9c:aa:cd (00:0f:fe:9ciaa:cd), Dst: Micro-st_78:92:23 (00:19:dh:78:02:23)
Internet Protocol, src: 163.13.133.78 (163.13.133.78), Dst: 163.13.133.79 (163.13.133.79)
User Datagram Protocal, sSrc Port: sip (5060), Dst Port: 6060 (60600
Sessjon Initiation Protocol
# Request-Line: IMVITE sip:bob@open-ims.test SIR/2.0
Bl Message Header
Call-I0: 1176288393
C3eq: 20 INVITE
# From: "allen" <sip:allen@niu.test>;tag=12343
# To: "bob" <sip:bob@open-ims.test>
® via: SIP/2.0/UDP 163.13.133.78:5060; branch=z%hG4hK8549349c5292 cdracchdlfsdlscl7ce?
Max-Forwards: 70
@ Contact: "allen” <sip:allen@l63.13.133.78:5060>
My-Header : my header wvalue
content-Type: application/sdp
My-Other-Header: my new header value
Call-Info: <http:/ www.antd.nist. gov>
content-Length: 251
[# Message Body

o & EH

7 % B(INVITE)

B ORIEAER -

AiplFEARAE - ¢ o w i PRACK 3t ,gfrurg]; L ~#r7 5§ ¢b Whireshark i #8 #58~ ¢h
HepMF o AeBl= A4 A 0 1 SIP LR AR

Expected TTCN-3 Template Data
TTCH-Type User Type Name Value TTCH-Type Tsex Type Naime Value
(= wnion IMs_PDU (= wmion IME_FDT
= record RESPONSE response = record RESPONSE TeSpOnE
= record Hatusline statusLine = record Statusl ine statusLine
charstring charstring el PVersion SIp2.0 charstring charstring APVersion SIM20
charsting charstring statusCode 200 charstring charsting atatusCode 200
charstring charstring reasonPhrase (o) 4 chaustring charstring reazonPhraze [o):4
= =t MessageHeader msgHeader = st MessageHeader msgHeader
record GenericHeader  calllD oinit econd GenericHeader  calllD ormnit
record GenericHeader  colllnfo oinit ecoid GenericHeader  calllnfo it
record CtenericHeader  cleq omit record (tenericHeader  cieq omit
= record GenericHeader  fromField = record GenericHeader  fromField
charstring  charstring head ertlame From charsting  charstring headeriame From
charstring  charstring headerValue * charstring  charsting headerValne Saquot;hlendeguot; Lltsipallend ..
recond GenericHeader  wia oimit recond GenericHeader  wia omit
record GenericHeader  paccessnetwor.. oimit record CrenericHeader  paccessnetwor.. omdt
record GenericHeader  meodorwards  omit ecoid GenericHeader  meodorwards  omit
record CGenericHeader  contact omit recond GenericHeader  contact omit
record GenericHeader  authorization  omit ecoid GenericHeader  avthorization  ormit
record CtenericHeader  securityclient omit record (tenericHeader  securifyclient omit
recond GenericHeader  requive ormit record GenericHeader  reguire ormit
record GenericHeader  prosqrequire amit record CGenericHeader  prosgreequire amit
recond GenericHeader  support ormit record GenericHeader  support ormit
recond GenericHeader  contentlength ¥ = record GenericHeader  contentlength
charstring  charstring headerilame Content-Length
charstiing  charsting headerValue 1]

N

Bl= -~ - 200 0Kz p % (v RPRACK)
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Ho. . Time Source Destination Profocol Info

1 0 5] E] El g 5
2 0.001757 163.13.133.75 163.13.133. 78 SIP Status: 200 oK
3 4.436840 163.13.133.79 163.13.133.78 SIF/SDP  Status: 200 OK, with session d

1
Ethernet II, Src: G-ProCom_9c:aa:cd (00:0f:fe:9craa:cd), Dst: Micro-st_78:92:23 (00:19:dbh:78:92:23)
Internet protocol, Src: 163.13.133.78 (163.13.133.78), Dst: 1563.13.133.79 (163.13.133.79)
® User Datagram Protocol, Src Port: 6060 (6060), Dst Port: dsmeter_iatc (40600
= Session Inftiation Protocol
® Reguest-Line: PRACK sip:bob@l63.13.133.79:5061 SIP/2.0
= Message Header
call-Ib: 1176288393
CSeq: 21 PRACK
From: "allen" <sip:allen@niu.test>;tag=12343
To: <sip:bob@open-ims.test>;tag=534321
via: SIPSZ.0/UDP 163.13.133.78:6060; branch=29hG4bK523d74b2ad?7710eb81le3302h560785d
Max-Forwards: 15
Contact: «<sip:allen@lé3.13.133.78:53061>
ROUTE: <sTp:mML@l63.13.133.79:4060;Tr>
User-agent: UCT IMs Client
rack: 1 20 IMVITE
P-access-Metwork-Info: IEEE 802.11a
pP-preferred-Identity: "allen” <sip:allen@niu.test>
Content-Type: applicationssdp
Content-Length: 320
® Message Body

Bl= L4 - #P4t¢ 7 3 B(PRACK)
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10.

11.

12.

Sung, Y.-C., Hsieh, L.-F., Liou, R.-H., Lin, Y.-B., NCTU-VT: A Freeware for Wireless
VoIP Performance Measurement, To appear in Wireless Communications and Mobile
Computing.

Chen, W.-E., Lin, Y.-B., Liou, R.-H. A Weakly Consistent Scheme for IMS Presence
Service, IEEE Transactions on Wireless Communications 8(7): 3815-3821, 20009.

Lee, H.-l, Lin, Y.-B., Liang, C.F., and Huang, S.M. ITRI-WIMAXT: A WIMAX
Conference Testing Tool, to appear in Wireless Communications and Mobile Computing.
Lin, Y.-B, Tsai, M.-H., Dai, H.-W., and Chen, Y.-K. Bearer Reservation with Preemption
for Voice Call Continuity, IEEE Transactions on Wireless Communications, 8(5):2716-2725,
2009.

Sung, Y.-C., and Lin, Y.-B. IPsec-based VolP Performance in the WLAN Environment,
IEEE Internet Computing,12(6): 77-82, 2009.

Gan, C.H., and Lin, Y.-B. An Effective Power Conservation Scheme for IEEE 802.11
Wireless Networks. IEEE Transactions Vehicular Technology, 58(4), 1920-1929, 2009.

Wei-Kuo Chiang and Kai-Shun Chang, “Design and implementation of a distributed service
invocation function for the IP multimedia subsystem,” Computer Communications (2010),
doi:10.1016/j.comcom.2010.02.019.

Wei-Kuo Chiang and Wen-Yen Chang, ‘“Mobile-initiated network- executed SIP-based

handover in IMS over heterogeneous accesses,” International Journal of Communication
Systems (2010), DOI: 10.1002/dac.1115.

. Whai-En Chen*, Chia-Peng Li, Yi-Chun Li.“A Conformance Test Tool for CSCF in IP

Multimedia Subsystems”. Accepted and to be appear in #* % < + 5 3g.

Whai-En Chen*, Yi-Bing Lin*, Ren-Huang Liou.“A weakly consistent scheme for IMS
presence service” Wireless Communications, [IEEE Transactions on Volume 8, Issue 7, pp.
3815 — 3821, July 2009. (SCI/EI)

Whai-En Chen*, Ya-Lin Huang, Yi-Bing Lin.“An Effective IPv4-IPv6 Translation
Mechanism for SIP Applications in Next Generation Networks”. International Journal of
Communication Systems, 2009. (SCI)

Ming-Hsing Tsai, Shih-Yuan Cheng, Whai-En Chen*. "A Performance Study on ROHC for
Wireless VoOIP Environments™. Journal of Internet Technology, Vol 10, No.4, pp. 353 - 362,
Sep 2009. (SCIE/EI)
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13. Tin-Yu Wu, Wei-Tsong Lee, Wei-Ming Lu, Hung-Lin Chan, "EMI Testing for Quality and
Spectrum Analyzer over Power line Networks", accepted for publication in Journal of
Beijing JiaoTong University. (El)

14. Tin-Yu Wu, Hung-Lin Chan, "Integrate Airtime Metric and Geocast over P2P-based VoD
Streaming Cache", accepted for publication in TamKang Journal of Science and
Engineering(TKJSE). (El)

15. Tin-Yu Wu, Wei Chen, Wei-Tsong Lee, and Yong-Ping Huang, "Improving Handoff
Efficiency by IS-FMIPv6 Based on IEEE 802.21", accepted for publication in Concurrency
and Computation: Practice and Experience. (SCI)

32 §HH

1. Lun-Huo Yeh, Shun-Neng Yang, and Wei-Kuo Chiang, “An enhanced media- independent
pre-authentication framework for preventing packet loss,” The 2nd International Conference
on Communication Software and Networks (ICCSN 2010), Singapore, February 26 - 28,
2010.

2. B ~ZMB S AR JET S~ X L4, "8 TTCN-3 Blid e K% FEIMS pt
g A 4> 1t A2 & ", 2009 National Symposium on System Science and Engineering
(NSSSE’09), Page 1135-1140, Taipei, Taiwan, 25-26 June 2009.

3. T pev ~E VB FEF%, " * TTCN3% #IMS & 5L S-CSCF¥ S-CSCF3t 527", Mobile
Computing 2009 The 14th Mobile Computing Workshop, National llan University, llan,
Taiwan. June 26, 2009.

4. T v ~ k27~ E g X~ & 55 " The EMI Testing for Quality and Spectrum Analyzer
over Power line Networks", 2009 ;%47 & 57U FL 5 £2 7520 f B jir < it g %, 24-26
June 2009.

5. Huei-Yu Yang, Ya-Chun Li, Feng-Yi Chou, Tin-Yu Wu, Wei-Tsong Lee, "Pre-Register
Algorithm for SVC by Fast BSS Transition Wireless Networks", 2009 Fifth International
Conference on Intelligent Information Hiding and Multimedia Signal Processing (IIH-MSP
2009), Page1249-1252,Kyoto, Japan, 12-14 September 2009.

6. Tin-Yu Wu, Wei Chen, Wei-Tsong Lee and Yong-Ping Huang, "Integrating IEEE 802.11r
and MIH to Implement Handoff Efficacy by SeMIPv6", Proceedings of TANET2009,
Changhua, 28-29 October, 2009.

7. Tin-Yu Wu, I-Ju Liao,Wei-Tsong Lee, Guan-Hsiung Liaw, Chung-Chi Wu, "Enhancing
Indoor Localization Accuracy of Sensor-based by Advance Genetic Algorithms", The 6th
International Wireless Communications and Mobile Computing Conference (IWCMC 2010),

8. Chia-Peng Li, Whai-En Chen, Yi-Chun Li. “A Conformance Test Tool for CSCF in IP
Multimedia Subsystems”. 2009 Mobile Computing Workshop, 2009.
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9. Ming-Hsing Tsai, Shih-Yuan Cheng, Whai-En Chen*. A Performance Study on ROHC for
Wireless VoIP Environments. 20097% %% = g4 5 L AL % &2 15 L HpF e i € 3R, June
2009. ( Best Paper Award )

3-3 Prototypes

1. LSk side i pRix2. TTCN-3 Rl £ kit
2. Home-IMS £# Visited-IMS ¥ 5k 28 3 P38 %
3. TTCN-3(Testing and Test Control Notation \ersion 3) PR E oo B SN D kL
4, 24> Femtocell IMS 7 7 2. CSCF 3 5uin S 38 &2 R 2#
34 it g

1. 2009 {7 - g g $Lper 3 ¢, 2009/8/31~2009/9/1
2. 2009 s & e peHopsF” 3t ¢, 2009/2/18~2009/2/19
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