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IMS Bootcamp
IMS Signaling Protocols (SIP, SDP, DIA)
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Duration:

3 days

Description:
This bootcamp is addressed to everybody who needs to understand the ideas and concepts of an
IMS.

The bootcamp is structured in different sessions with their own key topics. Each sections consists of
a theoretical part followed by a practical exercise.

The bootcamp starts with a general introduction to the IMS and the Open IMS. This includes the
used tools (e.g. wireshark as trace analyzer) and the bootcamp workflow.

The first registration related practical exercise makes the student familiar with the tools and the
behavior of the system as well as with the characteristics of the Open IMS.

The next section covers SIP and SDP especially their protocol structure, tasks and functions. We
conclude that section with a review of a call setup.

The practical part deepens the use of SIP and SDP during the session establishment and shows the
used message routing mechanisms within the IMS.

This section provides the student the theoretical background to understand the a call setup
procedure with QoS negotiation between the peers by using the parameters preconditions and
100rel.

Within this practical exercise the students are forced to recall their knowledge about SIP and SDP.

The last session relates to the important Application and Service domain. The students will refresh
their knowledge about event server and the purpose of the SIP messages PUBLISH, SUBSCRIBE
and NOTIFY and the signaling over the ISC interface towards the A&S domain.

This practical exercise introduces to presence as a service offered by the A&S domain. Furthermore
the students analyze a scenario related to an IP TV / VoD service.

Target:

After this bootcamp the student...

4
4
4

is able to analyze protocol traces taken within the IMS test-system
has the ability to nail down errors and bugs within an IMS

has the ability to identify the problem sources

understands the message flow inside the IMS

understands the interworking with the common IP-Components (DNS, DHCP)
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Pre-Requisites:

» This course requires participants to have a very good knowledge of SIP, IMS and IP.

» We advise to visit our classes “SIP, SDP and other NGN Protocols -Signaling & Protocol Analysis”
and “IMS-Architecture Details & System Engineering” before.

Who should attend this bootcamp?

» Technicians and Engineers who need the ability to nail down errors within the IMS

» Technicians and Engineers who like to be enabled as practical field staff

Rel r

» IMS-Architecture Details & System Engineering
» SIP, SDP and other NGN Protocols - Signaling & Protocol Analysis

Necessary Equipment:

» Laptop/PC to take and analyze traces
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Example of a Practical Exercise and used Tools:

Eile Edit View Go Capture Anahze Statistics Help
DWW HE00~ X00500 BE RAGED BBIX 0

Bllar:_lsm |1 diameter v | Expression... | Clear | apply

No.. |Time Source SPort | Destination DPort | Protocol | info

1440 12.990 192.168.100.10
1441 192

Practical Exercise 7:

Analyze the network trace. Accomplish the tasks and answer the related questions.

Tasks and Queslions:

14 12 ] 1

b Frame 1440 (1369 bytes on wire, 13¢

b Linux cooked capture

s e el P Address: 102188 192.168___ 192168 ____ 192.168____ 192.168.____

2 " Port Number:
= Session Initiation Protocol

b Status-Line: SIP/2.0 183 Session “ c Homer Charles

1. Complete the signaling message flow (SIP) for the Session Progress message.

< Message Header ;
» Via: SIP/2.0/U0P 192,168.100.1 8-CSCF I-CSCF ‘P-CSCF
b via: SIP/2.0/UDP 192.168.100. 1 — e o
b via: SIP/2.0/UDP 192.168.100.1 s ess P
Record-Route: <sip:mogpcsct.opd sefﬁmim—gjff
Record-Route: <sip:mo@pcsct.op ‘—ESeq:'______‘__,___———

Record-Route: <sip:mt@pcsct.opé
Record-Route: <sip:mt@pcsct.ope
From: <sip:homer@pen-1ims.inacq
b To: <charles@open-ims.inacons;
Call-ID: call///1-15010@192. 16§
CSeq: 3 INVITE
b Contact: <sip:charles@l92.168.
P-Access-MNetwork-Info: 3GPP-UT
PRequire: 100rel, precondition
RSeq: 1
User-Agent: Sipp ¥2.0, version
Allow: ACK, BYE, CANCEL, INVITE
Content-Type: application/sd)
62 4b 2d 31 35 30 31 30 2d 31
0120 63 6f 72 64 2d 52 6f 75 74 65
3a 6d 6f 40 70 63 73 63 66 2¢

RSec.__ _——m

Datei  Bearbeiten

& -2-@

=N

g‘;gﬁa 160.10: 6060 pRACK

ol CSeq:. | ———=
B ! RAck _'*_“:

F67 100 trying -- your ¢all is iportant
1

I 2. Whatis the purpose of the RSeq and RAck?

F&8 TNVITE (sdo) I

I O to relate a PRACK to the provisional response and the initial request
O to count PRACK messages
O to keep SIP messages in the right order
O sequence numbering in case of UDP as transport protocol

3. Which infermation is used to route the 183 Session Progress?

F73 183 session Progress (sdp) O the Record Route header field
O the From and To header fields
F74 182 Session Progress (sdp) u D the Conl‘a(.‘f header ﬁe?d
O the VIA header field

1
I
1
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1 1 PrACK E76
|
1
I
T
I

F78 PRACK

SIP HESSAGE 76 152, 168. 100, 10: 106691 Client_2) -> 192.168. 100, 10: 4060(P-CSCF)
UOP Frane 1141 17/Feb/08 12:17:20 2416 Ti ioussi 007 i

PAACK 3ip: charl esdopen-ims nacon SIP/2.0

Via: SIP/2 0/UCF 192168100 10: 18B38; rport; branciw z0hG4bK-12455-1-9

Raute: <sip:nt@pcscf . opan-ins. inacon; 4063; Lr>

Fouts: <sip:sogocsct opan-ing. inscen: 4060;1r>
Max-Forvards:
P-Profarred-Tdentity <sip;homergopen ins, inacan>

. 3
From: <sip: honerqopen-ins. inacors>, Eage SB7654321
To:_<charl as@opan-ins, inscon>; tage1z3436789
Call-ID: call///1-12499§192.168.100. 10
CSaq 3 PRACK
Contact: <sip:homer§l92 163 100. 10: 13888~
Rack: 1 2 INVITE
Require: precondition, LoOral

ed: 100rel, precendition
gl | ¥
- 7/prac_7/prac_7_indexhtml htm/#FRAME76 © & M 1 pitamiga@gmail.com
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Table of Contents:

Theory 1: Network Architecture
» General IMS Network Architecture
» Course-specific Network Structure
» Involvement of the IMS assemblies within the Registration Procedure
» Introduction to wireshark as tracetool
» 3GPP related Registration

Practice 1: Registration related Exercises
» Determination of the general SIP Signaling Message Flow
» Study of the tasks and functions of the Call Session Control Functions
» Analysis of the interworking with the HSS
» Analysis of Diameter Messages at the Cx Interface
» User Identities and their use

» Considerations of the impact of roaming

Theory 2: Call Setup
» SIP Methods and their functions
» Use of SDP within the Session

» Basic Call Setup Procedure

Practice 2: Call Setup and Call Modification studies
» Analysis of the System behavior during Call Setup
» Introduction of Routing Mechanisms
» Call Modification Scenario analysis

» Analysis of Message related Scenarios
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Theory 3: SDP and SIP Interworking
» Introduction of SIP Methods PRACK and UPDATE and the SDP parameter for preconditions

» Considerations about Call Setup Scenarios with QoS Negotiating

Practice 3: Extended Call Setup
» Analysis of a Call Setup with QoS Negotiating

» Considerations about required and supported features

Theory 4: Application Server within the IMS
» Use of different AS
» Methods SUBSCRIBE, PUBLISH and NOTIFY
» Communication over the ISC Interface

» HSS involvement and Routing decisions based on Trigger Points

Practice 4: Accessibility of AS over the ISC Interface
» Analysis of the signaling towards a Presence Server
» Considerations about the Tasks and Functions of the X-CSCFs, HSS and the UA
» Examination of the delivery of Presence related information using SIP

» Signaling analysis towards an IP TV / VoD AS
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