- _". -
E Az LB (FEATRERR
NTPU, Department of Computer Science and Information Engineering

Chapter 11
Issues for the IP
Multimedia Core Network
Subsystem

Prof. Yuh-Shyan Chen

Department of Computer Science
and Information Engineering

National Taipel University

NNNNNNNN



= Az %Jtﬁ.?‘u ﬁnﬂlh

NIJL|.l nt o

Outline

e 16.1 Caching in I-CSCF
— 16.1.1 Standard IMS Registration and Call Setup
— 16.1.2 IMS Registration and Call Setup with Cache
* 16.2 Integrated Authentication for GPRS and
IMS
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Abstract

 Chapter 16 elaborates on the
performance of the IP Multimedia Core
Network Subsystem (IMS) incoming call
setup, and describes the cache schemes
with fault tolerance to speed up the
iIncoming call setup process.
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Introduction

e Based on the architecture described in Chapter
15, this chapter investigates two issues for the
IP Multimedia Core Network Subsystem (IMS).

* The first issue regards Interrogating Call Session
Control Function (I-CSCF) access.

e In IMS, any incoming call will first arrive at the I-
CSCF.

— The I-CSCF queries the Home Subscriber Server
(HSS) to identify the Serving CSCF (S-CSCF) of the
called mobile user.
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Cont.

— The S-CSCF then sets up the call to the
called mobile user.

— We also describe cache schemes with fault
tolerance to speed up the incoming call setup
Process.

ViNLab

NTPUCSIE



C Az £18 ( ARTESR

NTPU, [

16.1 Caching In -CSCF

e In UMTS, the IMS provides multimedia
services by utilizing the Session Initiation
Protocol (SIP; see Chapter 12).

e By redrawing Figure 15.1, Figure 16.1
llustrates a simplified UMTS network
architecture that emphasizes the IMS.
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Fig.16.1 Simplified UMTS Network -
Architecture
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Cont.

* As shown In this figure, the IMS user data
traffic Is transported through the Media
Gateways (MGWSs).

* As described in Chapter 15, IMS signaling
IS carried out by the Proxy-Call Session
Control Function (P-CSCF), the
Interrogating CSCF (I-CSCF), and the
Serving CSCF (S-CSCF).
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e The I-CSCF determines how to route
iIncoming calls to the S-CSCF and then to
the destination UEs.

— When a UE attaches to the GPRS/IMS

network and performs PDP context activation,
a P-CSCF is assigned to the UE.

e The P-CSCF contains limited address
translation functions to forward the
requests to the I-CSCF.

— By exercising the IMS registration, an S-

CSCF is assigned to serve the UE.
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— This S-CSCF supports the signaling for call
setup and supplementary services control.
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Fi1g.16.2 Registration Procedure for
the Basic Scheme

UE [-CSCF HSS S-CSCF
1. Register
>
2. UAR
>
UAA
B
3. Register
>
4. SAR
R SAA
>
5. 2p0 OK
6. 200 OK -
-
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Fig.16.3 Incoming Call Setupfor
the Basic Scheme

UE S-CSCF HSS [-CSCF Caller
1. Invite
2. LIR -
-t
LIA
P
3. Invite
4. Invite R

<
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> 6. Offer [Response > 7. Offer Response
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FI1g.16.4 Registration Wlfh Cache
Update for the C Schemes

UE [-CSCF HSS S-CSCF
1. Register
> 2. UAR
>
UAA
¢
3. Register
P
4. SAR
-
SAA
P>
5. 2P0 OK
-t
6. Cache
Update
7. 200 OK
-
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Cache Retrieval for C Schemes
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for the Checkpomt Scheme 1

\-k\ 2
UE HSS [-CSCF Caller
S-CSCF S- L‘)( I ;
1. Invite
-l
2. Cache
Retrieval
3. Invite
404 Ndt found
>
4. LIR
1A
>
5. Invite
6. Invite <
-
7. Offer Response B. Offer Responsg
> »| 9. Offer Response
P

10. QoS Negotiation
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Fig.16.8 Message Flow forthe
3GPP IMS Authentication

MS SGSN 1ISS/AuC CSCF
PDP Context Activation
1.1 Recistor
(impi)
> ' >
1.2 Multimedia Auth Request
< (impi)
1.3 Multimedia Auth Answer
AV(1..n)
P
1.4 401 Unauthorized Select authentication vector AV
(RAND || AUTN)
o
Verify AUTN
Compute RES .5 Register
(RES)
> P
Compare RES and XRES
1.6 Server Assignment Request
1.7 Server Assignment Answer
_ >
1.8 200 OK
< <

ViNLab

NTPUCSIE



= Az fi‘itﬁ.?‘u ﬁnﬂlh

NIJL|.l nt o

Fig.16.9 lllegal IMS Reglstratlon

IMSI = imsi-A
IMPI = impi-A
¥ CSCF
IMS: IMS: IMS:
impi-A impi-A impi-A
IMSI = imsi-B GPRS: GPRS:
IMPI = impi-B imsi-B imsi-B
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FI1g.16.10 IMS Registration

MS SGSN HSS/AuC CSCF
1 1 I
| | |

PDP Context Activation

.1 Register I*.1 Register
(impt) (impi, imsi)

P

Store the (imsi, impi) pair

Retrieve the IMSI value

[*.2 Server Assignment Request
(1mpti)

<

1%.3 Server Assignment Answer

(IMS1}gs(impti), User Profile)

Check if IMSIcq(impi) = imsi

I*.4 200 OK
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One-Pass Procedure over the Two-
Pass Procedure
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FI1g.16.12 Timing Dlagram for™
Registration and Checkpointing

checkpoint checkpoint
- [ >
registration registration registration
! & .
- time
~ >
t, t t, t, t,
ViNLab

NTPUCSIE



Nl PRI J nﬂI& -f“

Fig.16.13 Comparing Fixed an
Exponential Checkpointing
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Fig.16.14 Timing Diagram Before™
and After an I-CSCF Failure
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