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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document gives examples of signalling flows for the the |P multimedia call control based on SIP and SDP.

These signalling flows demonstrate the interaction with the I P-connectivity network (GPRS), and with the protocol
provided at the Cx interface.

These signalling flows provide detailed signalling flows, which expand on the overview information flows provided in
3GPP TS 23.228[2].

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.228: "I P multimedia subsystem; Stage 2".

[3] IETF RFC 3261: "SIP: Session Initiation Protocol”.

[4] IETF RFC 2782: "A DNS RR for specifying the location of services (DNS SRV)".

5] IETF RFC 2806: "URLsfor Telephone Calls'.

[6] IETF RFC 2916: "E.164 number and DNS".

[7] 3GPP TS 33.203: "Access security for | P based services'.

[8] 3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2.

[9] 3GPP TS 29.207: "End to end Quality of Service (QoS); stage 3".

[10] 3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
across the Gn and Gp Interface”.

[11] 3GPP TS 29.228: "IP Multimedia (IM) Subsystem Cx Interface; Signalling flows and message
contents”.

[12] 3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network Protocols; Stage 3".

[13] IETF RFC 3323: "A Privacy Mechanism for the Session Initiation Protocol (SIP)".

[14] IETF RFC 3263: "Session Initiation Protocol (SIP): Locating SIP Servers'.

[15A] IETF RFC 3315: "Dynamic Host Configuration Protocol for IPv6 (DHCPv6)".

[15B] IETF RFC 3319: "Dynamic Host Configuration Protocol (DHCPv6) options for Session Initiation
Protocol (SIP) servers'.

[16] 3GPP TS 24.229: " IP Multimedia Call Control Protocol based on SIP and SDP; Stage3".

[17] IETF RFC 3325: "Private Extensions to the Session Initiation Protocol (SIP) for Network Asserted

| dentity within Trusted Networks".
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[18] IETF RFC 3310: "Hypertext Transfer Protocol (HTTP) Digest Authentication Using
Authentication and Key Agreement (AKA)".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

IM CN subsystem: (IP Multimedia CN subsystem) comprises of all CN elements for the provision of |P multimedia
applications over |P multimedia sessions

I P multimedia session: set of multimedia senders and receivers and the data streams flowing from senders to receivers.
I P multimedia sessions are supported by the |P multimedia CN Subsystem and are enabled by | P connectivity bearers
(e.g. GPRS as a bearer). A user may invoke concurrent P multimedia sessions.

Stateful proxy: logical entity that maintains state information at least for the duration of a SIP transaction, see RFC
3261 [3]

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BGCF Breakout Gateway Control Function
CN Core Network

COPS Common Open Policy Service
CSCF Call Session Control Function
DHCP Dynamic Host Configuration Protocol
DNS Domain Name System

FQDN Fully-Qualified Domain Name
G-MSC Gateway Mobile Switching Centre
GGSN Gateway GPRS Support Node
GPRS General Packet Radio Service

HSS Home Subscriber Server

I-CSCF Interrogating-CSCF

IM IP Multimedia

IP Internet Protocol

IPv6 IPversion 6

MEGACO MEdia GAteway COntrol

MGCF Media Gateway Control Function
MGW Media Gateway

P-CSCF Proxy-CSCF

PDF Policy Decision Function

PDP Packet Data Protocol

PSTN Public Switched Telephone Network
QoS Quality of Service

SBLP Service-based local policy

S-CSCF Serving-CSCF

SDP Session Description Protocol

SGSN Serving GPRS Support Node

SIP Session Initiation Protocol

SS7 Signalling system no. 7

UAC User Agent Client

UAS User Agent Server

UE User Equipment

URI Uniform Resource Identifier

UMTS Universal Mobile Telecommunications System
USIM User Service Identity Module
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4 Methodology

4.1 Key required to interpret signalling flows

4.1.1 Key required to interpret signalling flow contents tables

Contents tables are used to describe the contents of SIP methods. The following key (rules) have been applied to each
contents table to improve readability, reduce errors and increase maintainability:

a) Where aheader field in the SIP method contents tables show only the header name, the contents are identical to
the received request/response. The received request/response is identified as follows:

- wherearequest is generated as aresult of areceived request (as at a proxy), then the received request is that
with the same method name and Cseq header;

- where aresponse is generated as aresult of areceived response (as at a proxy), then the received responseis
that with the same method name and Cseq header;

- wheretheresponseis generated as aresult of areceived request or response (as at a UA), then the received
request is that with the same method name and Cseq header;

- wherethe request is generated as aresult of areceived response (as at a UA) then the received responseis
that immediately previously received.

To enhance readability an indication of the received request/response is included in the method title, should the
received request/response not be the immediate preceding request response.

b) The(...) sequence of charactersis used to indicate that the Content-Length field needs to be filled in, with the
appropriate value i.e. the number of bytesin the payload.

¢) Repeated headers within a method are listed on a single line, with a comma used as delimiter. This convention is
not mandatory but used in this specification for improved readability.

d) Headersarelisted within atable in the following order:
1) hop by hop e.g. Via
2) endtoendeg. To:
3) entity headers e.g. Content-Length:

This convention is not mandatory but used in this specification for improved readability.

4.1.2 Key required to interpret signalling flow figures

In order to differentiate between SIP methods and other protocol messages, the message name is preceded with the
associated protocol for al non-SP messages (e.g. GPRS: Activate PDP Context).

4.1.2a Key required to interpret the storage information tables

This document shows various instances of storage information tables. These tables show storage of information
contained within the SIP protocol that the entity in which thisinformation is stored can subsequently useto release a
session. Therefore these tables do not show storage of information, such us the P-Charging-Vector header, that the
entity may use to interact with other protocols.

4.1.3 Functional entities covered in example flows

The flows show the signalling exchanges between the following functional entities:

- User Equipment (UE);
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- Proxy-CSCF (P-CSCF);

- Interrogating-CSCF (I-CSCF);

- Serving-CSCF (S-CSCF);

- Media Gateway Control Function (MGCF);

- Breakout Gateway Control Function (BGCF);
- Home Subscriber Server (HSS).

A number of the flows show a check against the filter criteria. A successful check against the filter criteriawill involve
the introduction of an application server into the path, operating in a number of different modes depending on the
service provided. This could affect the example flows as follows:

- by the addition of extra URLsto anumber of headers, e.g. Via, Record-Route, within the flow in which the
evaluation of filter criteria occurs;

- by the addition of extra URLsto a number of headers, e.g. Via, Route in subsequent flows for the same dialog;
and

- by theinclusion of functionality provided by the application server in this and subsequent flows.

For ssimplicity, flowsincluding the application server are not shown. For this reason there is no example of the
functionality which isused for correlation of flows to and from the application server.

For similar reasons, no functionality is shown for the Media Resource Function.

4.2 Notation conventions

421 Introduction

This subclause details the notation conventions used in the present document.

4.2.2 User Identities
UE#1's public user identities are:
userl publicl@homel.net
userl public2@homel.net
etc.
UE#1's private user identity is:
userl private@homel.net
UE#2's public user identities are:
user2_publicl@home2.net
user2_public2@home2.net
etc.

UE#2's private user identity is:

user2_private@home2.net

4.2.3 Network Entities

a) UE#1'sassociated entities:
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UE#1's home network is:
homel.net
The P-CSCF serving UE#1 in homel.net is:
pcscfl.homel.net
The S-CSCF serving UE#1 is:
scscfl.homel.net
The I-CSCF in UE#1's home network (between proxy and serving CSCF) is:
icscfl_p.homel.net

If there are two [-CSCFsin homel.net involved in the call flows, then they are (from the left side of the
individual call flow to itsright side):

icscfl_p.homel.net
icscfl_s.homel.net
NOTE 1: Typically, the second I-CCSF will be between two S-CSCFs (hence use of "s").
UE#1 isroaming in:
visitedl.net
The P-CSCF serving UE#L in visitedl.net is:
pescfl.visitedl.net
The BGCF serving UE#1 is:
bgcfl.homel.net
The MGCF serving UE#1 is:
mgcfl.homel.net
b) UE#2's associated entities (where UE#2's home and/or visited network is different from that of UE#1):
UE#2's home network is:
home2.net
The P-CSCF serving UE#2 in home2.net is:
pcscf2.home2.net
The S-CSCF serving UE#2 is:
scscf2.home2.net
The I-CSCF in UE#2's home network (between proxy and serving CSCF) is:
icscf2_p.home2.net

If there are two [-CSCFsin home2.net involved in the call flows, then they are (from the left side of the
individual call flow to itsright side):

icscf2_p.home2.net
icscf2_s.home2.net
NOTE 2: Typically, the second I-CCSF will be between two S-CSCFs (hence use of "s").

UE#2 isroamingin:
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visited2.net
The P-CSCF serving UE#2 in visited2.net is:
pcscf2.visited2.net
The BGCF serving UE#2 is:
bgcf2.home2.net
The MGCF serving UE#2 is:
mgcf2.home2.net
¢) UE#2's associated entities (where UE#2's home and/or visited network is the same as that of UE#1):
UE#2's home network is:
homel.net
The P-CSCF serving UE#2 in homel.net is:
pcscf2.homel.net
The S-CSCF serving UE#2 is:
scscf2.homel.net
The I-CSCF in UE#2's home network (between proxy and serving CSCF) is:
icscf2_p.homel.net

If there are two I-CSCFsinvolved in the call flows, then they are (from the left side of the individual call flow to
itsright side):

icscf2_p.homel.net
icscf2_s.homel.net
NOTE 3: Typically, the second I-CCSF will be between two S-CSCFs (hence use of "s").

UE#2 isroamingin:
visitedl.net

The P-CSCF serving UE#2 in visited2.net is:
pescf2.visitedl.net

The BGCF serving UE#2 is:
bgcf2.homel.net

The MGCF serving UE#2 is:
mgcf2.homel.net

d) UE#3's(i.e. targetin call transfer scenario) associated entities (where UE#3's home and/or visited network is
different from that of UE#1land UE#2):

If thereisa Call Transfer, then the Transfer Target is UE#3
UE#3's home network is:

home3.net
The S-CSCF serving UE#3 is:

scscf3.home3.net
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The I-CSCF in UE#3's home network (between proxy and serving CSCF) is:
icscf3_p.home3.net

If there are two 1-CSCFs in home3.net involved in the call flows, then they are (from the left side of the
individual call flow to itsright side):

icscf3_p.home3.net
icscf3_s.home3.net
NOTE 4: Typically, the second I-CCSF will be between two S-CSCFs (hence use of "s").
UE#3 isroamingin:
visited3.net
The P-CSCF serving UE#3 in visited3.net is:
pcscf3.visited3.net
The BGCF serving UE#3 is:
bgcf3.home3.net
The MGCF serving UE#3 is:

mgcf3.home3.net

4.2.4 Configuration hiding

Where the I-CSCF(THIG) provides configuration hiding, some headers are tokenized. The encoding caused by this
tokenization, and its reverse operation is not explicitly shown, but isindicated by preceding the tokenized string by
"Token" and enclosing the tokenized string within parentheses. An exampleis:

Via: SIP/2.0/UDP icscfl_s.honel. net,

SI P/ 2.0/ UDP Token( Sl P/ 2.0/ UDP scscf 1. honel. net, SIP/2.0/UDP
pcscf 1. honel. net) @onel. net; t okeni zed- by=honel. net, S|P/ 2.0/ UDP [5555:: aaa: bbb: ccc: ddd]

4.2.5 User Roaming Procedures

In this document, user roaming procedures apply to cases where P-CSCF is located in the visited network. Procedures
for cases where the user is roaming and the P-CSCF is located in the home network are similar to procedures for anon-
roaming user.

4.3 Document Structure

To improve readability, the document is structured at the highest level based on network configuration hiding. Each
clause 'x' for the non-hiding scenario is mirrored for hiding, in a subsequent clause 'x+10'.

For example:
Clause 6: Signaling flows for REGISTER (non-hiding) Clause 16: Signalling flows for REGISTER (hiding)
Clause 7: ...(non hiding) Clause 17: ...(hiding)
€tc.

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 16 ETSI TS 124 228 V5.12.0 (2005-03)

5 Elements of signalling flows for provision of IP-
connectivity network

Editor's note: The intent of this subclause isto provide set of subflows, that can be referred to from other flows, that
show the creation of appropriate PDP contexts, and the maintenance and tearing down of those PDP
contexts.

Editor's note: The mechanism for communicating the CSCF address that the proxy forwards INVITEs to in the 200
OK message is for further study.

Editor's note: Input is required from SA3 on the authentication of the user and which network entity does this.

5.1 Introduction

Prior to communication with the IM CN subsystem, a successful GPRS attach procedure must be performed. Further a
PDP context to be used for the SIP signalling must be established. This PDP context is established towards the GGSN
inthe H-PLMN or V-PLMN according to the APN and GGSN selection criteria described in 3GPP TS 23.060. The
PDP context will provide the UE with an |Pv6 address, which will serve as the host address for the duration of the PDP
context.

The PDP context where the SIP signalling is performed must be available as long as services from the IM CN
subsystem are wanted.

5.2 PDP context activation and P-CSCF discovery procedures

521 Introduction

The Proxy-CSCF discovery shall be performed after GPRS attach and after or as part of a successful activation of a
PDP context using one of the following mechanisms:

- Employ Dynamic Host Configuration Protocol for IPv6 (DHCPv6) (RFC 3315 [15A]), the DHCPv6 options for
SIP servers (RFC 3319 [15B]) and if needed DNS to obtain the P-CSCF address as described in subclause 5.2.2.

- Obtain the Proxy-CSCF address from the PDP Context Activation signalling as described in subclause 5.2.3.The
UE can freely decide which of the described mechanismsit will use to acquire the P-CSCF address. In case
several P-CSCF addresses are provided to the UE without sufficient priority indication, the selection of which
P-CSCF address to use by the UE isimplementation specific.

5.2.2 DHCP procedure for P-CSCF discovery

In DHCP procedures for P-CSCF discovery, the UE employs Dynamic Host Configuration Protocol for |Pv6 (DHCPV6)
(RFC 3315 [15A]), the DCHPV6 option for SIP servers (RFC 3319 [15B]) and if needed DNS to obtain the P-CSCF
address.

UE GGSN DHCP server DNS server

1<PDP Context Activation Procedure
P

2. DHCP Query/Response
« < >

< 3. DNS-Query/Response
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Figure 5.2.2-1: P-CSCF discovery using DHCP and DNS

1. PDP Context Establishment Procedure (UE to GPRS)

Establishment of appropriate PDP context bearer by using the PDP Context Establishment procedure as
specified in 3GPP TS 24.008 [12].

2. DHCP Query/Response (UE to DHCP)

The UE sends arequest to a DHCP server. It may requestalist of fully qualified domain names of P-CSCF(s)
and the I P addresses of the DNS servers, or it may request alist of P-CSCF(s) | P address(es) as described in
clause 4 of the DHCPV6 options for SIP servers (RFC 3319 [15B]). Multiple DHCP Query/Response
message exchange may be required to retrieve the requested information.

3. DNS Query/Response (UE to DNS)

If P-CSCF address(es) are not received in the DHCP Query/Response, and the transport protocol and port
number are not known to UE, the UE performs a NAPTR query (for the domain returned in DHCP response)
to select the transport protocol. Subsequently, the UE performs a SRV DNS query to retrieve alist of P-
CSCF(s) IP addresses from which oneis selected. If the response does not contain the | P addresses an
additional AAAA DNS query is needed to resolve a Fully Qualified Domain Name (FQDN) to an IP
address.

Table 5.2.2-3a DNS: DNS Query (UE to DNS)

i OPCODE=SQUERY
: ONAVE=pcscf. visitedl. net, QCLASS=IN, QTYPE=NAPTR

The DNS records are retrieved according to RFC 3263 [14].

Table 5.2.2-3b DNS Query Response (DNS to UE)

OPCODE=SQUERY, RESPONSE, AA
ONAVE=pcscf.visitedl. net, QCLASS=IN, QIYPE=NAPTR

pcscf.visitedl. net 0 IN NAPTR 50 50 "s" "SI P+D2U’ ""  _sip._udp. pcscf.visitedl. net
0 IN NAPTR 90 50 "s" "SI P+D2T" """ _sip._tcp. pcscf.visitedl. net
0 IN NAPTR 100 50 "s" "SI PS+D2T" """ _sips._tcp. pcscf.visitedl. net

Based on the order and preference of the NAPTR record, and the local preference, UDP is preferred and the UE
performsa DNS SRV lookup according to RFC 2782 [4].

Table 5.2.2-3c DNS: DNS Query (UE to DNS)

i OPCODE=SQUERY
1 QNAMVE=_si p. _udp. pcscf.visitedl. net, QCLASS=IN, QI'YPE=SRV

The DNS records are retrieved according to RFC 2782 [4].

Table 5.2.2-3d DNS Query Response (DNS to UE)

OPCODE=SQUERY, RESPONSE, AA
QNAME=_si p. _udp. pcscf. visitedl. net, QCLASS=IN, QIYPE=SRV

_sip._udp. pcscf.visitedl. net 0 IN SRV 1 10 5060 pcscfl.visitedl. net
0 INSRV 1 0 5060 pcscf7.visitedl. net

pcscf 1. visitedl. net 0 I N AAAA 5555: : aba: dab: aaa: daa

pcscf 7. vi si tedl. net 0 | N AAAA 5555: : ala: b2b: c3c: d4d

In the Answer field of the query-response each P-CSCF isidentified by its host domain name. The returned SRV
Resource Records (RRs) are merged and ordered, and the selection technique (employing the Priority and Weight
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parameters returned in the RRS) as specified in RFC 2782 [4] is used to select the P-CSCF (i.e. the pcscfl.visitedl.net).
Since the Additional Data field of the query-response also contains the | P address of the selected P-CSCF
(i.e. 5555::aba:dab:aaa:daa), a new query to the DNSis not required.

5.2.3 GPRS procedure for P-CSCF discovery

GPRS procedures for P-CSCF discovery using the procedure specified in 3GPP TS 24.008 for establishment of an
appropriate PDP context for IM subsystem signalling. The request for P-CSCF address(es) and the response P-CSCF
address(es) are transparent to the SGSN.

UE SGSN GGSN

1} Activate PDP Context Request
g

2.|Create PDP Context Request
P

3. Obtain IP addresses
of P-CSCF(s)

4 Create PDP Context Response
<

al

Activate PDP Context Accept
<

Figure 5.2.3-1: P-CSCF discovery using PDP Context Activation signalling

1. Activate PDP Context Request (UE to SGSN)

UE requests establishment of a PDP context by using procedure as specified in 3GPP TS 24.008. The UE
indicates that it requests a P-CSCF I P address(es).

2. Create PDP Context Request (SGSN to GGSN)
The SGSN selects a GGSN according to the APN selection criteria and forward the request to the GGSN.
3. Obtain P-CSCF address(es)
The GGSN obtains IP address(es) of P-CSCF(s) in the same network.
NOTE: The mechanism to do thisisamatter of internal configuration and is an implementation decision.
4. Create PDP Context Response (GGSN to SGSN)
The GGSN forwards the P-CSCF address(es) to the SGSN.
5. Activate PDP Context Accept (SGSN to UE)
The GGSN includes the | P address(es) of P-CSCF(s) in the response as specified in 3GPP TS 24.008.

5.3 End-to-End QoS and signalling call flows interactions

5.3.1 Mobile Originating with Service-based Local Policy, without resource
reservation protocol, only GPRS procedures

Figure 5.3.1-1 shows an example of the GPRS and the COPS interactions during a session setup when SBLP is being
applied. Because the S-CSCF is not involved in GPRS interaction, it is not shown in the flow, but it is assumed that the
S-CSCF or I-CSCF isthe next entity in the signalling flow.

This exampleis appropriate for a SIP session requesting the establishment of QoS preconditions, although only SBLP
aspects are highlighted. It is assumed in this example that both the UAC and UAS have chosen to use the GPRS
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procedures to guarantee the QoS, which means both the UAC and UAS establish satisfactory PDP context on their
respective accesses. It is assumed that the core network is Diff Serv enabled and service based local policy (SBLP)
decisions are taken by the PDF. The addition of the GPRS procedures in the access networks to the Diff Serv enabled
core network guarantees the end-to-end quality of service.

MO Network

UE SGSN GGSN P-CSCF (PDF)

1. INVITE
2.100 Trying

A

3. INVITE——»
-4——4. 100 Trying

5. 183 Session
Progress

6. Authorise QoS resources

A

7. 183 Session Progress
8. PRACK

9. PRACK——»
<10. 200 OK (PRACK)—

A

11. 200 OK (PRACK)

12. GPRS:Activate
—— —» 13. GPRS: Create

PDP context I
PDP context —®  14. COPS: REQ
(Activate PDP context)

15. COPS: DEC
(Policy information) |
16. COPS: RPT
17. GPRS: Create [ (Activate PDP context) ™|
18. GPRS:Activate PDP PDP response
context accept
19. UPDATE
20. UPDATE—»
-421. 200 OK (UPDATE)—
- 22.200 OK (UPDATE)
- -4—23. 180 Ringing
-t 24. 180 Ringing
25. PRACK
26. PRACK——»
-¢-27. 200 OK (PRACK)—
- 28. 200 OK (PRACK)
30. COPS: DEC -¢-29. 200 OK (INVITE)—
(Open "gate") |
31. COPS: RPT

(Report outcome)

A

32.200 OK (INVITE)

33. ACK

34. ACK——»

Figure 5.3.1-1: Interaction between SIP/SDP, GPRS and COPS, Mobile originating side
Only the relevant SIP, GPRS and COPS messages are mentioned in this subclause. The complete SIP messages are

detailed in subclause 7.2.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10]. The
COPS messages are detailed in 3GPP TS 29.207 [9].
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6. Authorise QoS Resources

At the reception of the 183 (Session Progress) response at the P-CSCF, the P-CSCF obtains the Media
Authorisation Token from the PDF.

7. 183 (Session Progress) (P-CSCF to UE)

This message typically contains the P-Media Authorization header, which holds the Media Authorisation
Token. Upon receipt of the Media Authorisation Token, the UE generates a flow identifier which identifies
an |P media flow associated with the SIP session. The Flow Identifiers are based on the sequence of media
flowsin the SDP. A Flow Identifier combined with the Authorization Token is sufficient to uniquely identify
an IP media flow.

12. GPRS: Active PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN as defined in 3GPP TS 24.008 [12]. The UE
associates the PDP context to the session by including the media authorisation token information and the
flow identifier(s) information. The PDP context is bi-directional.

13. GPRS: Create PDP Context (SGSN to GGSN)

The SGSN checks the user profile to authorise the requested QoS and also the available resource, if both are
granted, it sends the corresponding Create PDP Context message to the GGSN as defined in 3GPP TS 29.060
[10]. This message contains the media authorisation token information and the flow identifier(s) information.

14. COPS: REQ (GGSN to PDF)

When the Create PDP Context message is received in the GGSN containing the media authorisation token
information and the flow identifier(s) information, the Policy Enforcement Point in the GGSN sends a COPS
REQ message to the PDF as described in 3GPP TS 29.207 [9]. The PDF verifies that the media authorisation
token information and the associated flow identifier(s) information are as expected.

15. COPS: DEC (PDF to GGSN)
The PDF sends a COPS DEC message back to the GGSN.
16. COPS: RPT (GGSN to PDF)

The GGSN sends a COPS RPT message back to the PDF, and includes an acknowledgement and/or an error
response to the DEC message.

17.GPRS: Create PDP Context Resp (GGSN to SGSN)

The GGSN checks its own available resources and if enough resources are available, it sends a Create PDP
Context Response message back to SGSN containing the negotiated value of the UMTS QoS IE as defined in
3GPP TS 29.060 [10].

18. GPRS: Active PDP Context Accept (SGSN to UE)

The SGSN sends an Activate PDP Context Accept message to UE containing the negotiated value of the
UMTS QoS Information Element as defined in TS 24.008 [12].

19. UPDATE request (UE to P-CSCF)

Asthe confirmation of the preconditions are requested in the 183 (Session Progress) response, when the UE
finishes the QoS reservation for both the uplink and downlink direction, according to the GPRS procedures
asindicated by the GPRS: Active PDP Context Accept message, it sends the UPDATE request to the
terminating endpoint, via the signalling path established by the INVITE reguest. The UPDATE request
includes in the SDP the information about the successful QoS bi-directional mode, due to the successful bi-
directional PDP context established. The SDP indicates that the QoS resource reservation for both send and
receive mode was successful from the terminating endpoint side.

30. COPS: DEC (PDF to GGSN)

When the P-CSCF receives the 200 (OK) response to the INVITE request, the PDF sends a COPS DEC
message to the GGSN to enable the use of the authorised QoS resources, i.e. to open the 'gate’, and allow
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packet flow in both directions in accordance with the policy decision within the GGSN Policy Enforcement
Point.

31. COPS: RPT (GGSN to PDF)

The GGSN receives the COPS DEC message and enables the use of the authorised QoS resources, i.e. opens
the 'gate’ within the GGSN, and sends a COPS RPT message back to the PDF.

5.3.2 Mobile Termination, with Service-based Local Policy, without
resource reservation protocol, only GPRS procedures

Figure 5.3.2-1 shows an example of the GPRS and the COPS interactions during a session setup when SBLP is being
applied. Because the S-CSCF is not involved in GPRS interaction, it is not shown in the, but it is assumed that the S-
CSCF isthe next entity in the signalling flow.

This example is appropriate for a SIP session requesting the establishment of QoS preconditions, although only SBLP
aspects are highlighted. It is assumed in this example that both the UAC and UAS have chosen to use the GPRS
procedures to guarantee the QoS, which means both the UAC and UAS establish satisfactory PDP context on their
respective accesses. It is assumed that the core network is Diff Serv enabled and service based local policy (SBLP)
decisions are taken by the PDF. The addition of the GPRS procedures in the access networks to the Diff Serv enabled
core network guarantees the end-to-end quality of service.
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Figure 5.3.2-1 Interaction between SIP/SDP, GPRS and COPS, Mobile terminating side

Only the relevant SIP, GPRS and COPS messages are mentioned in this subclause. The complete SIP messages are
detailed in subclause 7.4.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10]. The
COPS messages are detailed in 3GPP TS 29.207 [9].

3. INVITE request (P-CSCF to UE)
Upon receiving the INVITE request, the PDF generates the media authorisation token; the P-CSCF obtains

the token from the PDF and putsit into the P-Media-Authorization header in the INVITE request and sends it
to the UE.
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5. 183 (Session Progress) (UE to P-CSCF)
The UE sends the 183 (Session Progress) response back to P-CSCF with the accepted SDP.
6. Authorise QoS Resources

At the reception of the 183 (Session Progress) response at the P-CSCF, the P-CSCF authorizes the QoS
resources needed for this session.

9. PRACK (P-CSCF to UE)

This PRACK request may carry the SDP which will be used for this session. The P-CSCF forwards the
PRACK request to the UE.

12. GPRS: Active PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN as defined in 3GPP TS 24.008 [12]. The UE
associates the PDP context to the session by including the media authorisation token information and the
flow identifier(s) information. The PDP Context is bi-directional.

13. GPRS: Create PDP Context (SGSN to GGSN)

The SGSN checks the user profile to authorise the requested QoS and also the available resources, if both are
granted, it sends the corresponding Create PDP Context message to the GGSN as defined in 3GPP TS 29.060
[20]. This message contains the media authorisation token information and the flow identifier(s) information.

14. COPS: REQ (GGSN to PDF)

When the Create PDP Context message is received in the GGSN containing the media authorisation token
information and the flow identifier(s) information, the P olicy Enforcement Point in the GGSN sends a COPS
REQ message to the PDF as described in 3GPP TS 29.207 [9]. The PDF verifies that the media authorisation
token information and the associated flow identifier(s) information are as expected.

15.COPS: DEC (PDF to GGSN)
The PDF sends a COPS DEC message back to the GGSN.
16. COPS: RPT (GGSN to PDF)

The GGSN sends a COPS RPT message back to the PDF, and includes an acknowledgement and/or an error
response to the DEC message.

17.GPRS: Create PDP Context Response (GGSN to SGSN)

The GGSN checks its own available resources and if enough resources are available, it sends a Create PDP
Context Response message back to SGSN containing the negotiated value of the UMTS QoS Information
Element as defined in 3GPP TS 29.060 [10].

18. GPRS: Active PDP Context Accept (SGSN to UE)

The SGSN sends an Activate PDP Context Accept message to UE containing the negotiated value of the
UMTS QoS Information Element as defined in 3GPP TS 24.008 [12].

23.180 (Ringing) (UE to P-CSCF)

As QoS preconditions are requested within the INVITE request, the UE waits for two eventsto occur. Firstly,
the GPRS resource reservation must complete successfully as indicated by the GPRS: Active PDP Context
Accept. Secondly, the resource reservation initiated by the originating endpoint must complete successfully.
Thisisindicated by the SDP included in UPDATE request. The UE may now alert the subscriber of an
incoming session attempt and send the 180 (Ringing) provisional response.

30. COPS: DEC (PDF to GGSN)

When the P-CSCF receives the 200 (OK) response to the INVITE request, the PDF shall send a COPS DEC
message to the GGSN to enable the use of the authorised QoS resources, i.e., to open the 'gate’, and allow
packet flow in both directions in accordance with the policy decision within the GGSN PEP.
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31.COPS: RPT (GGSN to PDF)

The GGSN receives the COPS DEC message and enabl es the use of the authorised QoS resources, i.e., opens
the 'gate’ within the GGSN, and sends a COPS RPT message back to the PDF.

5.3.3 Mobile originated sessions requesting the establishment of QoS
preconditions and coordination with GPRS bearer level

Figure 5.3.3-1 shows an example of a SIP session requesting the establishment of QoS preconditions. Because the S-
CSCF is not involved in the GPRS interaction, it is not shown in the flow, but it is assumed that the S-CSCF or I-CSCF
isthe next entity in the signalling flow.

It isassumed in this example that both the UAC and UAS have chosen to use the GPRS procedures to guarantee the
QoS, which means both the UAC and UAS establish satisfactory PDP context on their respective accesses. It is further
assumed that the core network is DiffServ enabled. The addition of the GPRS procedures in the access networks to the
DiffServ enabled core network guarantees the end-to-end quality of service.
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Figure 5.3.3-1: Interaction between SIP/SDP and GPRS, mobile originating side

Only the relevant SIP and GPRS messages are mentioned in this subclause. The complete SIP messages are detailed in
subclause 7.2.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10].

1

INVITE request (UE to P-CSCF)

The UE (UAC - the session originator) sends the INVITE request, containing an initial SDP, to the P-CSCF.
The SDP contains the set of codecs supported by the UE and includes the SDP extensions required to
establish sessions with QoS preconditions. The UE also requests to establish QoS preconditions for all the
media streams, but it does not request confirmation of the establishment of the QoS preconditions from the

terminating side (UAS).
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6. 183 (Session Progress) (P-CSCF to UE)

The P-CSCF forwards the 183 (Session Progress) response from the UAS to the originating endpoint. The
SDP contains the set of codecs supported by the UAS and includes the SDP extensions required to establish
sessions with QoS preconditions. The UAS supports the QoS preconditions and requests that UAC sends a
confirmation when the QoS preconditions are met.

11. GPRS: Activate PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN with the UM TS QoS parameters. The PDP
context is bidirectional.

12. GPRS interaction

The GPRS interaction procedures to create a PDP context are specified in 3GPP TS 29.060 [10].
13.GPRS: Activate PDP Context Accept (SGSN to UE)

The SGSN sends an Activate PDP Context Accept message to the UE.
14. UPDATE (UE to P-CSCF)

When the UE finishes the QoS reservation for both the uplink and downlink direction, according to the GPRS
procedures, it sends the UPDATE request to the terminating endpoint, via the signalling path established by
the INVITE reguest. The UPDATE includes in the SDP the information about the successful QoS
bidirectional mode, due to the successful bidirectional PDP context established. The request is sent first to the
P-CSCF.

25.200 (OK) (P-CSCF to UE)

The P-CSCF forwards the 200 (OK) final response to the session originator. The SDP contains an indication
that the UE successfully reserved the QoS in the send and receive directions.

5.34 Mobile Terminated sessions requesting the establishment of QoS
preconditions and coordination with GPRS bearer level

Figure 5.3.4-1 shows an example of a SIP session requesting the establishment of QoS preconditions. Because the S-
CSCF is not involved in the GPRS interaction, it is not shown in the flow, but it is assumed that the S-CSCF is the next
entity in the signalling flow.

It isassumed in this example that both the UAC and UAS have chosen to use the GPRS procedures to guarantee the
QoS, which means both the UAC and UAS establish satisfactory PDP context on their respective accesses. It is further
assumed that the core network is Diff Serv enabled. The addition of the GPRS procedures in the access networks to the
DiffServ enabled core network guarantees the end-to-end quality of service.
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Figure 5.3.4-1: Interaction between SIP/SDP and GPRS, mobile terminating side

Only the relevant SIP and GPRS messages are mentioned in this subclause. The complete SIP messages are detailed in
subclause 7.4.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10].

3. INVITE request (P-CSCF to UE)

The P-CSCF forwards the INVITE request, containing an initial SDP, to the terminating UE (UAS). The
SDP contains the set of codecs and includes the SDP extensions required to establish sessions with QoS
preconditions. The UAC also requests to establish QoS preconditions for all the media streams, but it does
not request confirmation of the establishment of the QoS preconditions from the terminating side (UAS).
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5. 183 (Session Progress) (UE to P-CSCF)

The UAS determines the compl ete set of codecs that it is capable and willing of supporting for this session. It
determines the intersection with those appearing in the SDP in the INVITE request. The UAS responds with
a 183 (Session Progress) response and sends this to the P-CSCF. The SDP contains the set of codecs
supported by the UAS and includes the SDP extensions required to establish sessions with QoS
preconditions. The UAS supports the QoS preconditions and requests that UAC sends a confirmation when
the QoS preconditions are met.

11. GPRS: Activate PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN with the UMTS QoS parameters.
12. GPRS: interaction

The GPRS interaction procedures to create a PDP context are specified in 3GPP TS 29.060 [10].
13. GPRS: Active PDP Context Accept (SGSN to UE)

The SGSN sends an Activate PDP Context Accept message to the UE.
15. UPDATE request (P-CSCF to UE)

The P-CSCF forwards the UPDATE reguest to the UE. The UPDATE request includes in the SDP the
information about the successful QoS bidirectional mode, due to the successful bidirectional PDP context
established.

18.180 (Ringing) (UE to P-CSCF)

Before proceeding with session establishment, the UE waits for two events. First, the GPRS resource
reservation must complete successfully. Second, the resource reservation initiated by the originating endpoint
must complete successfully (which isindicated by SDP included in the UPDATE request). The UE may now
immediately accept the session (and proceed with step #24), or aert the destination subscriber of an
incoming session attempt; if the latter it indicates this to the calling party by a 180 (Ringing) provisiona
response sent to the P-CSCF-.

24.200 (OK) (UE to P-CSCF)

When the called party answers, the terminating UE sends a 200 (OK) final response to the INVITE request to
P-CSCF, and starts the media flow(s) for this session. The SDP contains an indication that the UE
successfully reserved the QoS in the send and receive directions.

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 29 ETSI TS 124 228 V5.12.0 (2005-03)

5.35 P-CSCF Functionalities in End-to-End QoS and Signalling Mobile
Originating Interactions with service-based local policy
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Figure 5.3.5-1: Interaction between P-CSCF and PDF, Mobile originating side

6. PDF Generates Token and Authorise QoS Resource

The Authorize QoS Resources procedure is triggered by the P-CSCF receiving a 183 (Session Progress)
response. Based on the SDP information from INVITE and 183 (Session Progress) response, the PDF has
sufficient information about this session, such as the end-points, bandwidth requirements, and the
characteristics of the media exchange.

The PDF shall authorize the required QoS resources for the session and install the | P bearer level policy
based on information from the P-CSCF. In order to ensure that the | P bearer flow correlates to the one
approved during the S|P session establishment, the SIP extensions for media authorization are used.

Based on local policy, QoS resources may also be enabled at the time they are authorised by the PDF.
The Authorization-Token is generated by the PDF and sent to the UE.
7. 183 (Session Progress) (P-CSCF to UE)

This message contains the P-M edia-A uthorization header, which holds the Media Authorisation Token. Upon
receipt of the Media Authorisation Token, the UE generates a flow identifier which identifies an IP media
flow associated with the SIP session. The Flow Identifiers are based on the sequence of mediaflowsin the
SDP. A Fow Identifier combined with the Authorization Token is sufficient to uniquely identify an IP
media flow.
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8. UMTSBearer Setup

The UE uses that token to activate PDP Context from GGSN network. The PDF makes final decision to
enforce GGSN network to accept or reject PDP Context activation based service based local policy.

10. Approval of QoS Commit

The Approval of QoS Commit procedure is triggered by the P-CSCF receiving a 200 (OK) message. The
PDF will interact with GGSN network to open the "gate" for the | P bearer.

5.3.6 P-CSCF Functionalities in End-to-End QoS and Signalling Mobile

Terminating Interactions with service-based local policy
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Figure 5.3.6-1: Interaction between P-CSCF and PDF, Mobile terminating side

3. Token Generation

Based on the information got from the P-CSCF, the PDF generates an authorization token. Since PDF has not
received all the information about end points yet, so QoS resource has not been authorized.
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4. INVITE request (P-CSCF to UE)

The INVITE request contains the P-Media-Authorization header, which holds the Media Authorisation
Token.

7. QoS Authorization

The Authorize QoS Resources procedure is triggered by the P-CSCF receiving a 183 (Session Progress)
response. Based on the SDP information from INVITE request and 183 (Session Progress) response, the PDF
has sufficient information about this session, such as the end-points, bandwidth requirements, and the
characteristics of the media exchange.

The PDF authorizes the required QoS resources for the session and installs the IP bearer level policy based
on information from the P-CSCF. In order to ensure that the | P bearer flow correlates to the one approved
during the SIP session establishment, the SIP extensions for media authorization are used.

Based on local policy, QoS resources may also be enabled at the time they are authorised by the PDF.
8. 183 (Session Progress) (P-CSCF to UE)

Upon receipt of this message, the UE generates a flow identifier which identifies an |P media flow associated
with the SIP session. The Flow Identifiers are based on the sequence of media flowsin the SDP. A Flow
Identifier combined with the Authorization Token are sufficient to uniquely identify an | P media flow.

9. UMTSBearer Setup

UE uses that token to activate PDP Context from GGSN network. The PDF makes final decision to enforce
GGSN network to accept or reject PDP Context activation based service based local policy.

11. Approval of QoS Commit

The Approva of QoS Commit procedure is triggered by the P-CSCF receiving a 200 (OK) response. The
PDF will interact with GGSN network to open the "gate” for the | P bearer.

6 Signalling flows for REGISTER (non hiding)

6.1 Introduction

InIMS Authentication is performed at registration time. The following sections show examples of SIP registration and
UMTS AKA authentication. It is possible for the home to require other types of authentication.

In the example below, Digest AKA is used within SIP headersto carry the information related to the authentication-
challenge and response.

6.2 Registration signalling: user not registered

Figure 6.2-1 shows the registration signalling flow for the scenario when the user is not registered. For the purpose of
this registration signalling flow, the subscriber is considered to be roaming. This flow also shows the authentication of
the private user identity. In this signalling flow, the home network does not have network configuration hiding active.
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Figure 6.2-1: Registration signalling: user not registered

1. GPRSAttach / PDP Context Establishment and P-CSCF Discovery (UE to GPRS)
This signalling flow is shown to indicate prerequisites for the registration signalling.

See subclause 5.2 for details.
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2. REGISTER request (UE to P-CSCF) —see examplein table 6.2-2

The purpose of this request isto register the user's SIP URI with a S-CSCF in the home network. This request
isrouted to the P-CSCF because it is the only SIP server known to the UE.

Table 6.2-2: REGISTER request (UE to P-CSCF)

REGQ STER si p:registrar. honel.net SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] ; conp=si gconp; branch=z9h&bKnashds7

Max- Forwards: 70

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=4f a3

To: <sip:userl_publicl@onel. net>

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] ; conp=si gconp>; expi r es=600000

Cal | -1 D: apb03a0s09dkj df gl kj 49111

Aut hori zati on: Di gest username="userl_private@onel.net", real m="registrar.honmel. net", nonce=
uri="sip:registrar.honel.net", response=""

Security-Client: ipsec-3gpp; alg=hmac-sha-1-96; spi-c=23456789; spi-s=12345678; port-c=2468; port-
s=1357

Require: sec-agree

Proxy- Require: sec-agree

CSeq: 1 REQ STER

Supported: path

Content-Length: O

Request-URI:  The Request-URI (the URI that follows the method name, "REGISTER", in thefirst line) indicates
the destination domain of this REGISTER request. The rules for routing a SIP request describe
how to use DN S to resolve this domain name ("registrar.homel.net") into an address or entry point
into the home operator's network (the I-CSCF). Thisinformation is stored in the USIM.

Via: IPv6 address of the UE allocated during the PDP Context Activation process.
M ax-Forwards. Set to 70 by the UE and used to prevent loops.
P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

From: This indicates the public user identity originating the REGISTER request. The public user identity
may be obtained from the USIM.

To: Thisindicates the public user identity being registered. Thisisthe identity by which other parties
know this subscriber. It may be obtained from the USIM.

Contact: Thisindicates the point-of-presence for the subscriber - the |P address of the UE. Thisisthe
temporary point of contact for the subscriber that is being registered. Subsequent requests destined
for this subscriber will be sent to this address. Thisinformation is stored in the S-CSCF.

Authorization: It carries authentication information. The private user identity (userl private@homel.net) is
carried in theusername field of the Digest AKA protocol. The uri parameter (directive) contains
the same value as the Request-URI. The realm parameter (directive) contains the network name
where the username is authenticated. The Request-URI and the realm parameter (directive) value
are obtained from the same field in the USIM and therefore, are identical. In thisexample, itis
assumed that a new UICC card was just inserted into the terminal, and there is no other cached
information to send. Therefore, nonce and response parameters (directives) are empty.

Security-Client: Lists the supported algorithm(s) by the UE.
Supported: This header isincluded to indicate to the recipient that the UE supports the Path header.

Upon receiving this request the P-CSCF will set it's SIP registration timer for this UE to the Expirestimein
this request.
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3. DNS: DNS-Q

Based on the user's URI, the P-CSCF determines that UE is registering from a visiting domain and performs
the DNS queriesto locate the [-CSCF in the home network. The look up in the DNSis based on the address
specified in the Request URI.

The P-CSCF sends the REGISTER request - after local processing - to the address indicated in the Request-
URI. When forwarding the REGISTER request the P-CSCF needs to specify the protocol, port number and

I P address of the I-CSCF server in the home network to which to send the REGISTER request. The P-CSCF
tries to find this information by querying the DNS. Since the Request-URI does not specify anumeric IP
address, and the transport protocol and port number are not indicated, the P-CSCF performs an NAPTR
query for the domain specified in the Request-URI.

Table 6.2-3a DNS: DNS Query (P-CSCF to DNS)
i OPCODE=SQUERY
: QNAME=r egi strar. homel. net, QCLASS=IN, QTYPE=NAPTR

The DNS records are retrieved according to RFC 3263 [14].

Table 6.2-3b DNS Query Response (DNS to P-CSCF)
- OPCCDE=SQUERY, RESPONSE, AA
ONAVE=T egi strar. homel. net, QCLASS=IN, QI'YPE=NAPTR

regi strar. homel. net 0 IN NAPTR 50 50 "s" "SI P+D2U’ "" _sip._udp.registrar. honel. net
0 IN NAPTR 90 50 "s" "SI P+D2T" "" _sip._tcp.registrar. honel. net
0 IN NAPTR 100 50 "s" "SI PS+D2T" "" _sips._tcp.registrar. homel. net

Based on the order and preference of the NAPTR record and the local preference, UDP is preferred and the
P-CSCF finds the I-CSCF by a DNS SRV lookup according to RFC 2782 [4].

Table 6.2-3c: DNS: DNS Query (P-CSCF to DNS)
- OPCODE=SQUERY :
ONAVE=_si p. _udp. regi strar. homel. net, QCLASS=I N, QI'YPE=SRV '

The DNS records are retrieved according to RFC 2782 [4].

Table 6.2-3d: DNS Query Response (DNS to P-CSCF)

i OPCODE=SQUERY, RESPONSE, AA

QNAME=_si p. _udp.regi strar. honel. net, QCLASS=IN, QTYPE=SRV
_Sip._udp.registrar. honel. net 0 IN SRV 1 10 5060 icscfl_p. homel. net i
0 INSRV 1 0 5060 icscf7_p.honel. net '

i cscf1_p. homel. net AAAA 5555: : aba: dab: aaa: daa
+ i cscf 7_p. honel. net AAAA 5555: : ala: b2b: c3c: d4d

In the Answer field of the query-response each |-CSCF isidentified by its host domain name. The returned
SRV Resource Records (RRs) are merged and ordered, and the selection technique (employing the Priority
and Weight parameters returned in the RRs) as specified in RFC 2782 [4] is used to select the |-CSCF

(i.e. theicscfl_p.homel.net). Since the Additional Data field of the query-response also contains the | P
address of the selected I-CSCF (i.e. 5555::aba:dab:aaa:daa), a new query to the DNSis not required.

Once the IP address of the I-CSCF is obtained, the P-CSCF forwards the REGISTER request to this P
address (i.e. 5555::aba:dab:aaa:daa) using the UDP protocol and port number 5060.

4. REGISTER request (P-CSCF to I-CSCF) - see examplein table 6.2-4
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The P-CSCF needs to be in the path for all mobile terminated requests for this user. To ensure this, the P-
CSCF adds itself to the Path header value for future requests.

The P-CSCF adds also the P-Visited-Network-1D header with the contents of the identifier of the P-CSCF
network. This may be the visited network domain name or any other identifier that identifies the visited
network at the home network.

Thissignaling flow shows the REGISTER request being forward from the P-CSCF to the I-CSCF in the
home domain.

The P-CSCF removes the Security-Client header and associated " sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

Table 6.2-4: REGISTER request (P-CSCF to I-CSCF)

REGQ STER si p:registrar. honel.net SIP/2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] ; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69
P- Access- Net wor k- | nf o:
Pat h: <sip:term@cscfl.visitedl. net;lr>
Require: path
P-Visited-Network-1D: "Visited Network Nunber 1"
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
From
To:
Cont act :
Call-1D:
Aut hori zati on: Di gest usernane="userl_private@onel. net", real ne"registrar. honel. net", nonce="",
uri="sip:registrar. honel.net", response="", integrity-protected="no"
CSeq:
Support ed:
Cont ent - Lengt h:

Path: Thisisthe address of the P-CSCF and is included to inform the S-CSCF where to route
terminating requests.

Require: This header isincluded to ensure that the recipient correctly handles the Path header. If the
recipient does not support the path header, a response will be received with a status code of 420
and an Unsupported header indicating "path". Such a response indicates a misconfiguration of the
routing tables and the request has been routed outside the IM CN subsystem.

P-Visited-Networ k-1 D: It contains the identifier of the P-CSCF network at the home network.

P-Charging-Vector: The P-CSCF inserts this header and populates the icid parameters with a globally unique
value.

5. Cx: User registration status query procedure

The I-CSCF makes a request for information related to the Subscriber registration status by sending the
private user identity, public user identity and visited domain name to the HSS. The HSS returns the S-CSCF
required capabilities and the I-CSCF uses this information to select a suitable S-CSCF.

For detailed message flows see 3GPP TS 29.228.

Table 6.2-5a provides the parameters in the REGISTER request (flow 4) which are sent to the HSS.
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Message Cx Information Information Description
source & element name Sourcein
destination REGISTER
I-CSCF to HSS Private User Authorization: | The Private User Identity is

Identity encoded in the username
field according to the
Authorization protocol.
Public User To: Identity which is used to
Identity communicate with other

users

This information indicates
the network identifier of the
visited network

P-Visited-
Network-1D:

Visited Network
Identifier

6. REGISTER request (I-CSCF to S-CSCF) — see examplein table 6.2-6
|-CSCF does not modify the Path header.
Thissignaling flow forwards the REGISTER request from the I-CSCF to the S-CSCF selected.

Table 6.2-6: REGISTER request (I-CSCF to S-CSCF)

REGQ STER si p: scscf 1. honel.net SIP/2.0
Via: SIP/2.0/UDP icscfl_p.honel. net; branch=z9hAbK351g45. 1, SI P/ 2. 0/ UDP

pcscf 1. vi si tedl. net; branch=z29h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] ; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

P- Access- Net wor k- | nf o:

Pat h:

Require:

P- Vi si t ed- Net wor k- | D:

P- Char gi ng- Vect or :

From

To:

Cont act :

Call-1D

Aut hori zat i on:

CSeq:

Support ed:

Cont ent - Lengt h:

P-Access-Networ k-Info: this header contains information from the UE.

Path: The S-CSCF stores the contents of the Path header and uses the URI for routing mobile terminated

reguests.

Upon receiving this request the S-CSCF may set its SIP registration timer for this UE to the Expirestimein
this request or the S-CSCF may assign another registration timer for this registration

7. Cx: Authentication procedure

Asthe REGISTER request arrived without integrity protection to the P-CSCF, the S-CSCF shall challengeit.
For this, the S-CSCF requires at least one authentication vector to be used in the challenge to the user. If a
valid AV is not available, then the S-CSCF requests at least one AV from the HSS.

The S-CSCF indicates to the HSS that it has been assigned to serve this user.
For detailed message flows see 3GPP TS 29.228.
Table 6.2-7a provides the parameters in the REGISTER request (flow 6) which are sent to the HSS.
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Table 6.2-7a Cx: S-CSCF authentication information procedure (S-CSCF to HSS)

Message Cx Information Information Description
source & element name Sourcein
destination REGISTER
S-CSCF to HSS Public User To: Identity which is used to
Identify communicate with other
users
Private User Authorization: | The Private User Identity is
Identity encoded in the username

field according to the
Authorization protocol.
S-CSCF Name Request-URI: | This information element
contains the name of the S-
CSCF. The presence of this
IE indicates that the user has
not been authenticated yet
by the S-CSCF

8. Authentication vector selection

The S-CSCF selects an authentication vector for use in the authentication challenge. For detailed description
of the authentication vector, see 3GPP TS 33.203.

NOTE 1. The authentication vector may be of the form asin 3GPP TS 33.203 (if IMS AKA isthe selected
authentication scheme):

- AV = RAND,|JAUTN,JXRES,|ICK il K Where:

- RAND: random number used to generate the XRES, CK, IK, and part of the AUTN. It isaso used
to generate the RES at the UE.

- AUTN: Authentication token (including MAC and SQN).
- XRES: Expected (correct) result from the UE.
- CK: Cipher key (optional).

- IK: Integrity key.
9. 401 Unauthorized response (SS\CSCF to I-CSCF) - see examplein table 6.2-9

The authentication challenge is sent in the 401 Unauthorized response towards the UE.

Table 6.2-9: 401 Unauthorized response (S-CSCF to I-CSCF)

SI P/ 2.0 401 Unaut hori zed

Via: SIP/2.0/UDP icscfl_p.honmel. net; branch=z9h4bK351g45. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] ; conp=si gconp; br anch=z9hG4bKnashds7

From <sip:userl_publicl@onel. net>;tag=4fa3

To: <sip:userl_publicl@onel. net>; tag=5ef4

Cal | -1 D: apb03a0s09dkj df gl kj 49111

WAV Aut henti cate: Di gest real ne"regi strar. honel. net", nonce=base64( RAND + AUTN + server specific
data), al gorithnrAKAv1-MD5, ik="00112233445566778899aabbccddeeff",
ck="ffeeddccbbaall223344556677889900"

CSeq: 1 REG STER

Content-Length: O

WWW-Authenticate: The S-CSCF challenges the user. The nonce includes the quoted string, base64 encoded value
of the concatenation of the AKA RAND, AKA AUTN and server specific data. The S-CSCF
appends also the Integrity Key (1K) and the Cyphering key (CK).

NOTE 2: The actual nonce value in the WWW-Authenticate header field is encoded in base64, and it may |ook
like: nonce="A34Cm+Fva37UY WpGNB34JP"

10. 401 Unauthorized response (I-CSCF to P-CSCF) - see examplein table 6.2-10
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The authentication challenge is sent in the 401 Unauthorized response towards the UE.

Table 6.2-10: 401 Unauthorized response (I-CSCF to P-CSCF)

SI P/ 2.0 401 Unaut hori zed

Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] ; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

WM Aut hent i cat e:

CSeq:

Cont ent - Lengt h:

11. 401 Unauthorized response (P-CSCF to UE) - see examplein table 6.2-11

The P-CSCF removes any keys received in the 401 Unauthorized response and forwards the rest of the
response to the UE.

Table 6.2-11: 401 Unauthorized response (P-CSCF to UE)

SI P/ 2.0 401 Unaut hori zed

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] ; conp=si gconp; br anch=z9h&tbkKnashds7

From

To:

Call-1D:

WAV Aut henti cate: Di gest real ne"registrar. honel. net", nonce=base64( RAND + AUTN + server specific
data), al gorithmrAKAv1- MD5

Security-Server: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642;
port-s=7531

CSeq:

Cont ent - Lengt h:

WWW-Authenticate: The P-CSCF removes the ik and ck parameters (directives) from the header.

Security-Server: qisthe preference value, 0.1 means |Psec is the first preferred choice. The q value represents
only relative degradation of all mechanisms listed here. The lower value, the higher prority.

12. Generation of response and session keysat UE

Upon receiving the Unauthorised response, the UE extracts the MAC and the SQN from the AUTN. The UE
calculates the XMAC and checks that XMAC matches the received MAC and that the SQN isin the correct
range. If both these checks are successful the UE cal culates the authentication challenge response (using RES
and other parameters as defined in RFC 3310 [18]), and also computes the session keys IK and CK. The
authentication challenge response is put into the Authorization header and sent back to the registrar in the
REGISTER request.

13. REGISTER request (UE to P-CSCF) - see examplein table 6.2-13

Table 6.2-13 REGISTER request (UE to P-CSCF)

REGQ STER si p:registrar. honel.net SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bkKnashds7

Max- Forwards: 70

P- Access- Net wor k- I nf o: 3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=4f a3

To: <sip:userl_publicl@onel. net>

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>; expi r es=600000

Cal | -1 D: apb03a0s09dkj df gl kj 49111

Aut hori zati on: Di gest usernane="userl_private@onel. net", real ne"registrar. honel. net",
nonce=base64( RAND + AUTN + server specific data), algorithmrAKAv1- M5,

uri="sip:registrar. honel. net", response="6629f ae49393a05397450978507c4ef 1"

Security-Client: ipsec-3gpp; alg=hmac-sha-1-96; spi-c=23456789; spi-s=12345678; port-c=2468; port-
s=1357

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642;
port-s=7531

Require: sec-agree

Proxy- Require: sec-agree

CSeq: 2 REQ STER

Supported: path
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Content-Length: O

Authorization: This carries the response to the authentication challenge received in step 11 along with the private
user identity, the realm, the nonce, the URI and the algorithm.

This message is protected by the IPsec SA negotiated.
Security-Verify: Contains the security agreement as represented by the received Security-Server header.
14. DNS: DNS-Q

Based on the user's URI, the P-CSCF determines that UE is registering from a visiting domain and performs
the DNS queries to locate the I-CSCF in the home network. The look up in the DNSis based on the domain
name specified in the Request URI.

The P-CSCF sends the REGISTER request - after local processing - to the address indicated in the Request-
URI. When forwarding the REGISTER request the P-CSCF needs to specify the protocol, port number and
IP address of the I-CSCF server in the home network to which to send the REGISTER request. The P-CSCF
triesto find thisinformation by querying the DNS. Since the Request-URI does not specify a numeric IP
address, and the transport protocol and port number are not indicated, the P-CSCF performs an NAPTR
query for the domain specified in the Request-URI.

Table 6.2-14a DNS: DNS Query (P-CSCF to DNS)

The DNS records are retrieved according to RFC 3263 [14].

Table 6.2-14b DNS Query Response (DNS to P-CSCF)
OPCCDE=SQUERY, RESPONSE, AA
ONAMVE=T egi strar. homel. net, QCLASS=IN, QIYPE=NAPTR

regi strar. homel. net 0 I N NAPTR 50 50 "s" "SI P+D2U" "" _sip._udp.registrar. homel. net
0 IN NAPTR 90 50 "s" "SI P+D2T" "" _sip._tcp.registrar. honel. net :
0 I N NAPTR 100 50 "s" "SI PS+D2T" "" _sips._tcp.registrar. honel. net H

Based on the order and preference of the NAPTR record and the local preference, UDP is preferred and the
P-CSCF finds the I-CSCF by an DNS SRV lookup according to RFC 2782 [4].

Table 6.2-14c DNS: DNS Query (P-CSCF to DNS)

1 OPCODE=SQUERY
i NAME=__si p. _udp. regi strar. homel. net, QCLASS=IN, QTYPE=SRV

The DNS records are retrieved according to RFC 2782 [4].

Table 6.2-14d DNS Query Response (DNS to P-CSCF)

i OPCODE=SQUERY, RESPONSE, AA :
* QNAME=__si p. _udp. regi strar. honel. net, QCLASS=I N, QI'YPE=SRV i
_sip._udp.registrar. honel. net 0 IN SRV 1 10 5060 icscfl_p. honel. net
H 0O INSRV 1 0 5060 icscf7_p.honmel. net
i icscf1_p. honel. net 0 IN AAAA 5555: : aba: dab: aaa: daa :
v icscf7_p. honel. net 0 | N AAAA 5555: : ala: b2b: c3c: d4d H

In the Answer field of the query-response each 1-CSCF isidentified by its host domain name. The returned
SRV Resource Records (RRs) are merged and ordered, and the selection technique (employing the Priority
and Weight parameters returned in the RRs) as specified in RFC2782 [4] is used to select the I-CSCF (i.e. the
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icscfl_p.homel.net). Since the Additional Data field of the query-response a so contains the | P address of the
selected I-CSCF (i.e. 5555::aba:dab:aaa:daa), a new query to the DNSis not required.

Once the IP address of the |-CSCF is obtained, the P-CSCF forwards the REGISTER request to this IP
address (i.e. 5555::aba:dab:aaa:daa) using the UDP protocol and port number 5060.

15.REGISTER request (P-CSCF to |-CSCF) - see examplein table 6.2-15

This signalling flow shows the REGISTER request being forwarded from the P-CSCF to the I-CSCF in the
home domain.

The P-CSCF removes the Security-Verify header and associated "sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

Table 6.2-15 REGISTER request (P-CSCF to I-CSCF)

REGQ STER si p:registrar. honel.net SIP/2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- | nf o:

Pat h: <sip:term@cscfl.visitedl. net;lr>

Require: path

P-Visited-Network-1D: "Visited Network Nunber 1"

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"

From

To:

Cont act :

Call-1D

Aut hori zati on: Di gest usernane="userl_private@onel.net", real n¥"registrar. honel. net",
nonce=base64( RAND + AUTN + server specific data), algorithmAKAv1- M5,
uri="sip:registrar. honel.net", response="6629f ae49393a05397450978507c4ef 1", integrity-
pr ot ect ed="yes"

CSeq:

Support ed:

Cont ent - Lengt h:

Path: Thisisthe P-CSCF URI and it isincluded to inform the S-CSCF where to route terminating
reguests.

16.Cx: User registration status query procedure

The I-CSCF requests information related to the Subscriber registration status by sending the private user
identity, public user identity and visited domain name to the HSS. The HSS returns the S-CSCF name which
was previously selected in step 5 (Cx: User registration status query procedure).

For detailed message flows see 3GPP TS 29.228.
Table 6.2-16a provides the parametersin the REGISTER request (flow 15), which are sent to the HSS.

Table 6.2-16a Cx: User registration status query procedure (I-CSCF to HSS)

Message Cx Information Information Description
source & element name Sourcein
destination REGISTER
I-CSCF to HSS Private User Authorization: | The Private User Identity is
Identity encoded in the username

field according to the
Authorization protocol.

Public User To: Identity which is used to
Identity communicate with other
users
Visited Network P-Visited- This information indicates
Identifier Network-1D: the network identifier of the

visited network

17.REGISTER request (I-CSCF to S-CSCF) - see examplein table 6.2-17
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This signaling flow forwards the REGISTER request from the I-CSCF to the S-CSCF.

Table 6.2-17: REGISTER request (I-CSCF to S-CSCF)

REGQ STER si p: scscf 1. honel.net SIP/2.0
Via: SIP/2.0/UDP icscfl_p.honel. net;branch=z9h4bK351g45. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, Sl P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

P- Access- Net wor k- | nf o:

Pat h:

Require:

P- Vi si t ed- Net wor k- | D:

P- Char gi ng- Vect or :

From

To:

Cont act :

Call-1D

Aut hori zati on:

CSeq:

Support ed:

Cont ent - Lengt h:

Path: The S-CSCF stores the contents of the Path header and uses this URI for routing mobile
terminated requests.

P-Charging-Vector: The S-CSCF stores the contents of the icid parameters for possible charging activities.
18. Authentication

Upon receiving an integrity protected REGISTER request carrying the authentication challenge response, the
S-CSCF checks that the expected response (cal culated by the S-CSCF using X RES and other parameter as
defined in RFC 3310 [18]) matches the received challenge response. If the check is successful then the user
has been authenticated and the public user identity is registered in the S-CSCF.

19. Cx: S-CSCF registration notification procedure

On registering a user the S-CSCF informs the HSS that the user has been registered at this instance. Upon
being requested by the S-CSCF , the HSS will also include the user profile in the response sent to the S-
CSCF.

For detailed message flows see 3GPP TS 29.228.
Table 6.2-19a provides the parametersin the REGISTER request (flow 17), which are sent to the HSS.

Table 6.2-19a Cx: S-CSCF registration notification procedure (S-CSCF to HSS)

Message Cx Information Information Description
source & element name Sourcein
destination REGISTER
S-CSCF to HSS Public User To: Identity which is used to
Identify communicate with other
users
Private User Authorization: | The Private User Identity is
Identity encoded in the username
field according to the
Authorization protocol.
S-CSCF name Request-URI: | This information indicates
the serving CSCF's name of
that user

20.200 OK response (S-CSCF to |-CSCF) - see examplein table 6.2-20
The S-CSCF sends a 200 (OK) response to the I-CSCF indicating that Registration was successful.
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Table 6.2-20: 200 OK response (S-CSCF to I-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP icscfl_p.honel. net; branch=z9h4bK351g45. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, Sl P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bkKnashds7

Pat h: <sip:term@cscfl.visitedl. net;lr>

Servi ce-Route: <sip:orig@cscfl. homel. net;lr>

From

To:

Call-ID

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>; expi r es=600000

CSeq:

Date: Wed, 11 July 2001 08:49:37 GMI

P- Associ at ed- URl : <si p:userl_public2@onel. net>, <sip:userl public3@onel. net>, <sip:+1-212-555-

1111@onel. net; user =phone>

Cont ent - Lengt h:

Service-Route: The S-CSCF inserts the Service-Route header that includes its own URI including a character
string in the user part to differentiate mobile originating requests from mobile terminating
reguests.

21.200 OK response (1-CSCF to P-CSCF) - see examplein table 6.2-21

The I-CSCF forwards the 200 (OK) response from the S-CSCF to the P-CSCF indicating that the registration
was successful.

Table 6.2-21: 200 OK response (I-CSCF to P-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Pat h:
Servi ce- Rout e:
From
To:
Call-1D:
Cont act :
CSeq:
Dat e:
P- Associ at ed- URI :
Cont ent - Lengt h:

22.200 OK response (P-CSCF to UE) - see examplein table 6.2-22

The P-CSCF saves the value of the Service-Route header and associates it with the UE. The P-CSCF then
forwards the 200 (OK) response from the I-CSCF to the UE indicating that the registration was successful.

Table 6.2-22: 200 OK response (P-CSCF to UE)

SIP/2.0 200 &K
Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bkKnashds7
Pat h:

Servi ce- Rout e:
From

To:

Call-1D

Cont act :

CSeq:

Dat e:

P- Associ at ed- URI :
Cont ent - Lengt h:
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6.3 Registration signalling: reregistration - user currently
registered

For the purpose of the reregistration signalling flow shown in figure 6.3-1, the subscriber is considered to be roaming.
The HSS information indicates that the subscriber is registered and authenticated, and that the S-CSCF has been
alocated to this subscriber. In this signalling flow, the home network does not have network configuration hiding
active. Thisflow also shows the authentication of the private user identity.

This signalling flow assumes:

1. That the same PDP Context allocated during the initial registration scenario is still used for reregistration. For
the case when the UE does not still have an active PDP context then PDP context procedures from
subclause 16.2 is completed first.

2. The DHCP procedure employed for P-CSCF discovery is not needed.
3. The S-CSCF selection procedure invoked by the I-CSCF is not needed.

Visited Network (visited1.net) Home Network (homel.net)
|UE | | RAN | | GPRSIDHCP | | p.cscr | | DNS | -CSCF | | s-csck | | HSS
(pcscfl) (icscfl_1) (scscfl)
1. REGISTER
2. DNS: DNS-Q

3. REGISTER

4. Cx: User registration status query>

5. REGISTER

|

6. Update
registratjon timer

7.200 OK

9.200 OK

Figure 6.3-1: Reregistration when UE roaming

1. REGISTER request (UE to P-CSCF) - see examplein table 6.3-1

The registration expires in the UE. The UE reregisters by sending a new REGISTER request. This request is
sent to the same P-CSCF with which the UE initially registered.

Table 6.3-1: REGISTER request (UE to P-CSCF)

REGQ STER si p:regi strar. honel.net SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7

Max- Forwards: 70

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=4f a3

To: <sip:userl_publicl@onel. net>

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>; expi r es=600000

Cal | -1 D: apb03a0s09dkj df gl kj 49111

Aut hori zati on: Di gest usernane="userl_private@onel. net", real ne"registrar. honel. net",
nonce=base64( RAND + AUTN + server specific data), algorithmAKAv1- M5,
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uri="sip:registrar. honel.net", response="6629f ae49393a05397450978507c4ef 1", integrity-

pr ot ect ed="yes"

Security-Client: ipsec-3gpp; alg=hmac-sha-1-96; spi-c=23456789; spi-s=12345678; port-c=2468; port-
s=1357

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642
port-s=7531

Require: sec-agree

Proxy- Require: sec-agree

CSeq: 3 REG STER

Supported: path

Content-Length: O

The header field usage is the same as for theinitial registration scenario:

P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

From: Thisindicates the public user identity originating the REGISTER request. The public user identity
may be obtained from the USIM.
To: Thisindicates public user identity being registered. Thisisthe identity by which other parties

know this subscriber.

Contact: Thisindicates the point-of-presence for the subscriber — the |P address of the UE. Thisisthe
temporary identifier for the subscriber that is being registered. Subsequent requests destined for
this subscriber will be sent to this address. Thisinformation is stored in the S-CSCF.

Authorization: It carries authentication information. The private user identity (userl private@homel.net) is
carried in the username field of the Digest AKA protocol. Asthisis are-registration process, the
cached information (realm, nonce, agorithm, uri, response) is also sent.

NOTE 1: The actual nonce value in the WWW-Authenticate header field is encoded in base64, and it may |ook
like: nonce="A34Cm+Fva37UY WpGNB34JP"

Security-Client: Liststhe supported algorithm(s) by the UE. The values spi-c, spi-s, port-c and port-s are new
parameter values and will not be used for security association setup in case the request is answered
with 200 (OK).

Security-Verify: Contains the security agreement as represented by the previously received Security-Server header

Request-URI:  The Request-URI (the URI that follows the method name, "REGISTER", in the first line) indicates
the destination domain of this REGISTER request. The rules for routing a SIP request describe
how to use DNS to resolve this domain name ("homel.net") into an address or entry point into the
home operator's network (the I-CSCF). Thisinformation is stored in the USIM.

Supported: This header isincluded to indicate to the recipient that the UE supports the Path header.

Upon receiving this request the P-CSCF will detect that it already has aregistration record for this UE and
will reset it's SIP registration timer for this UE to the Expires time in this request.

2. DNS: DNS-Q

Based on the user's URI, the P-CSCF determines that UE is registering from a visiting domain and performs
the DNS queriesto locate the |-CSCF in the home network. The look up in the DNS is based on the domain
name specified in the Request URI. The DNS provides the P-CSCF with the address of the I-CSCF in the

home network. The P-CSCF must not use the I-CSCF address cached as aresult of the previous registration.

3. REGISTER request (P-CSCF to I-CSCF) - see examplein table 6.3-3

This signalling flow shows the REGISTER request being forward from the P-CSCF to the I-CSCF in the
home domain.

The P-CSCF removes the Security-Client header and associated "sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

Table 6.3-3 REGISTER request (P-CSCF to I-CSCF)

REGQ STER si p:registrar. honel.net SIP/2.0
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Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- | nf o:

Max- For war ds: 69

Pat h: <sip:term@cscfl.visitedl. net;lr>

Require: path

P-Visited-Network-1D: "Visited Network Nunber 1"

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"

From

To:

Cont act :

Call-1D:

Aut hori zati on: Di gest usernane="userl_private@onel.net", real n¥"registrar. honel. net",
nonce=base64( RAND + AUTN + server specific data), algorithmrAKAv1- M5,
uri="sip:registrar.honel.net", response="6629f ae49393a05397450978507c4ef 1", integrity-
prot ect ed="yes"

CSeq:

Support ed:

Cont ent - Lengt h:

Path: Thisisthe P-CSCF URI and isincluded to inform the S-CSCF where to route terminating
requests.
Require: This header isincluded to ensure that the recipient correctly handles the Path header. If the

recipient does not support the path header, a response will be received with a status code of 420
and an Unsupported header indicating "path”. Such a response indicates a misconfiguration of the
routing tables and the request has been routed outside the IM CN subsystem.

P-Visited-Networ k-1 D: It contains the identifier of the P-CSCF network at the home network.

P-Charging-Vector: The P-CSCF inserts this header and populates the icid parameters with the same globally
unique value that was used in the previous registration.

4. Cx: User registration status query procedure

The I-CSCF requests information related to the Subscriber registration status by sending the private user
identity, public user identity and visited domain name to the HSS. Because the user has registered, the HSS
returns the I-CSCF with the S-CSCF address for the subscriber.

For detailed message flows see 3GPP TS 29.228.
For the parametersin the REGISTER request (flow 3) which need to be sent to HSS, see table 6.2-5a

Table 6.3-4a provides the parameters in the REGISTER request (flow 5), which are obtained from the
information sent back from the HSS.

Table 6.3-4a Cx: User registration status query procedure (HSS to I-CSCF)

Message Cx Information | Mapping to SIP Description
source & element name header in
destination REGISTER

HSS to I-CSCF S-CSCF name Request-URI: This information indicates
the serving CSCF's name
of that user

5. REGISTER request (I-CSCF to S-CSCF) - see examplein table 6.3-5

Thissignalling flow forwards the REGISTER request from the I-CSCF to the S-CSCF selected. The Request-
URI is changed to the address of the S-CSCF.

Table 6.3-5: REGISTER request (I-CSCF to S-CSCF)

REGQ STER si p: scscf 1. honel.net SIP/2.0
Via: SIP/2.0/UDP icscfl_p.honel. net; branch=z9hAbK351g45. 1, SI P/ 2. 0/ UDP
pcscf 1. vi si tedl. net; branch=z29h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- | nf o:
Max- For war ds: 68
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Pat h:

Require:

P- Vi si t ed- Net wor k- | D:
P- Char gi ng- Vect or :
From

To:

Cont act :

Call-1D

Aut hori zat i on:
CSeq:

Support ed:

Cont ent - Lengt h:

P-Access-Networ k-Info: This header contains information from the UE.

Path: The S-CSCF stores the contents of the Path header and uses this URI for routing mobile
terminated requests.

P-Visited-Networ k-1 D: It contains the identifier of the P-CSCF network at the home network.

Upon receiving this request the S-CSCF will detect that it already has aregistration record for this UE and
will reset it's SIP registration timer for this UE to the Expires time in this request.

6. Updateregistration timer

Asthe REGISTER request arrived integrity protected, the S-CSCF does not need to challenge the user, but just
update the registration timer to the value requested by the user (if the policy of the network allowsiit).

NOTE: The S-CSCF is allowed to challenge the user. If S-CSCF decides to challenge the user, the call flow will be
similar to the one presented in section 6.2.

7. 200 OK response (S-CSCF to |-CSCF) — see examplein Table 6.3-7

The S-CSCF sends a 200 (OK) response to the I-CSCF indicating that Registration was successful. This
response will traverse the path that the REGISTER request took as described in the Vialist.

Table 6.3-7 200 OK response (S-CSCF to I-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP icscfl_p.honel. net;branch=z9h4bK351g45. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Pat h:

Servi ce-Route: <sip:orig@cscfl. homel. net;lr>

From

To:

Call-1D:

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>; expi r es=600000

CSeq:

Date: Wed, 11 July 2001 08:49:37 GVI

P- Associ at ed- URI : <si p: user1_public2@onel. net>, <sip:userl_public3@monel. net>, <sip:+1-212-555-

1111@onel. net; user =phone>

Cont ent - Lengt h:

Service-Route: The S-CSCF inserts the Service-Route header that includes its own URI including a character
string in the user part to differentiate mobile originating requests from mobile terminating
reguests.

8. 200 OK response (I-CSCF to P-CSCF) — see examplein Table 6.3-8

The I-CSCF forwards the 200 (OK) response from the S-CSCF to the P-CSCF indicating that the registration
was successful. This response will traverse the path that the REGISTER request took as described in the Vialist.

Table 6.3-8 200 OK response (I-CSCF to P-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Pat h:
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Servi ce- Rout e:
From
To:
Call-1D:
Cont act :
CSeq:
Dat e:
P- Associ at ed- URI :
Cont ent - Lengt h:

9. 200 OK response (P-CSCF to UE) —see examplein Table 6.3-9

The P-CSCF saves the value of the Service-Route header and associates it with the UE. The P-CSCF then
forwards 200 (OK) response from the I-CSCF to the UE indicating that the registration was successful.

Table 6.3-9 200 OK response (P-CSCF to UE)

SIP/2.0 200 K
Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG&G4bKnashds7
Pat h:

Servi ce- Rout e:
From

To:

Call-1D:

Cont act :

CSeq:

Dat e:

P- Associ at ed- URI :
Cont ent - Lengt h:

6.4 Registration signalling: mobile initiated deregistration (not
provided)

An example of this flow isnot shown in the present document.

6.5 UE subscription for the registration state event package

This subclause describes the subscription procedure for the registration state event , whereby the UE requests to be
notified by the S-CSCF when the event has occurred. Thisis done using the information structure as indicated in
3GPP TS 24.229 [16].

It is assumed that the user has registered prior to initiating subscription of an event. Also, the subscriber is considered to
be roaming and the home network operator does not desire to keep itsinternal configuration hidden from the visited
network. For this example the trigger point at the P-CSCF for sending out the SUBSCRIBE request is the 200 (OK)
response of the user's registration.
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1 Visited Network (visited1.net) : E Home Network (homel.net)
|UE| | RAN | | GPRS/DHCP | |P-CSCF| |DNS | I-CSCF S-CSCF
(pcscfl) (icscfl_p) (scscfl)
1. SUBSCRIBE o
2. SUBSCRIBE -
‘ 3. 200 (QK)
P 4.202 (PK) -
_ 5. NOTIFY
P 6. NOTIF
7. 200 (OK)
8. 200 (DK)

Figure 6.5-1: UE subscription for the registration state event package
(without I-CSCF providing configuration independence)

1. SUBSCRIBE request (UE to P-CSCF) - see examplein table 6.5-1

The UE sends the SUBSCRIBE request for the reg event package.

Table 6.5-1: SUBSCRIBE request (UE to P-CSCF)

SUBSCRI BE si p: user1l _publicl@onel. net SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7

Max- Forwards: 70

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:orig@-cscfl. honel.net;Ilr>
P-Preferred-ldentity: "John Doe" <sip:userl_publicl@onel. net>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Privacy: none

From <sip:userl_publicl@onel. net>;tag=31415

To: <sip:userl_public@onel. net>

Cal | -1D: b89rjhnedlrfjflslj40a222

Require: sec-agree

Proxy- Require: sec-agree

CSeq: 61 SUBSCRI BE

Event: reg

Expi res: 600000

Accept: application/reginfo+xnl

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642;
port-s=7531

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Content-Length: O

From: The user does not require privacy, the From header contains the val ue requested by the user.

Privacy: The user does not require privacy, therefore the Privacy header is set to the value "none" as
specified in RFC 3323 [13].

Route: contains the P-CSCF address |earnt during P-CSCF discovery, plus the elements from the Service-
Route header from registration. The P-CSCF URI contains the port number learnt during the
security agreement negotiation.

P-Preferred-lIdentity: The user provides a hint about the identity to be used for this dialog.
P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

Event: Thisfield is populated with the value "reg" to specify the use of the registration state package.
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Accept: Thisfield is populated with the value "application/reginfo+xml™.
Security-Verify: Contains the security agreement as represented by the received Security-Server header.
2. SUBSCRIBE request (P-CSCF to S-CSCF) - see examplein table 6.5-2

The SUBSCRIBE request is forwarded to the S-CSCF.

The P-CSCF removes the Security-Verify header and associated "sec-agree” option-tags prior to forwarding
the request. Asthe Require and Proxy-Require headers are empty, it removes these headers completely.

Table 6.5-2: SUBSCRIBE request (P-CSCF to S-CSCF)

SUBSCRI BE si p: user1_publicl@onel. net SIP/2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] . 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 69
Rout e: <sip:orig@-cscfl. honel.net;Ilr>
Recor d- Rout e: <si p: pcscf 1. honel. net;lr>
P- Asserted-ldentity: "John Doe" <sip:userl_publicl@onel. net>
P- Access- Net wor k- | nf o:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy:
From

Event :

Expires:

Accept :

Cont act :

Cont ent - Lengt h:

P-Asserted-ldentity: P-CSCF insertsthe SIP URI in the P-Asserted-1dentity header field and it al'so removes P-
Preferred-1dentity header field.

P-Access-Networ k-Info: This header contains information from the UE.

P-Charging-Vector: The P-CSCF inserts this header and populates the icid parameters with a globally unique
value.

3. 200 (OK) response (S-CSCF to P-CSCF) - see examplein table 6.5-3

The S-CSCF first authorizes the subscription. As S-CSCF can trust the content of the P-Asserted-Identity
header and <sip:userl publicl@homel.net> ison thelist of the authorized users for the "reg" event package
stored by the S-CSCF, therefore the S-CSCF sends an acknowledgement towards the UE indicating that the
subscription was successful. This response will traverse the path that the SUBSCRIBE request took as
described in the Vialist.

Table 6.5-3: 200 (OK) response (S-CSCF to P-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscfl. honel. net;Ir>
P- Asserted-ldentity: <sip:scscfl. honel. net>

Privacy: none

From

To: <sip:userl_publicl@onel. net>;tag=151170

Call-1D:

CSeq:

Expi res:

Contact: <si p:scscfl. honel. net>

Cont ent - Lengt h:

Expires: If the value of the Expires header in SUBSCRIBE request is different from the one received in
REGISTER method, then the value of Expires header in the 200 (OK) response is set to match the value
of Expires header in REGISTER method.
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4. 200 (OK) response (P-CSCF to UE) - see examplein table 6.5-4

P-CSCF sends the response to UE.

Table 6.5-4: 200 (OK) response (P-CSCF to UE)

SIP/2.0 200 K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Recor d- Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>
P- Asserted-ldentity:

Privacy:

From

To

Call -1D:

CSeq

Expires

Cont act :

Cont ent - Lengt h:

5. NOTIFY request (SSCSCF to P-CSCF) - see examplein table 6.5-5

The S-CSCF sends afirst NOTIFY request towards the UE in order to inform the UE about the registration
status of the monitored user.

In the example below, the NOTIFY request specifies the following public user identity as registered
(i.e. status=open): sip:userl publicl@homel.net, tel:+358504821437.

The following public user identity has been deregistered (i.e. status=closed) sip:userl public2@homel.net.
They are arranged in the preferred order of priority in this example.

Table 6.5-5: NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwards: 70

Rout e: <si p: pcscf 1. honel. net;lr>

From <sip:userl_publicl@onel. net>;tag=31415

To: <sip:userl_publicl@onel. net>;tag=151170

Call-1D:

CSeq: 42 NOTI FY

Subscription-State: active; expi res=600000

Event: reg

Cont ent - Type: application/reginfot+xm

Contact: <sip:scscfl. honel. net>

Content-Length: (...)

<?xm version="1.0"7?>
<reginfo xm ns="urn:ietf:paranms: xm :ns:reginfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@monel.net" id="a7" state="active">
<contact id="76" state="active" event="registered">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel. net" id="a8" state="active">
<contact id="77" state="active" event="created">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<registration aor="tel:+358504821437" id="a9" state="active">
<contact id="78" state="active" event="created">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

From: Thetag of this field matches that of the To; field in the received 200 (OK) response for the
SUBSCRIBE request.

Content-Type: Set to the value of the Accept header received in the SUBSCRIBE request or
"application/reginfo+xml" if the Accept header was not present in the SUBSCRIBE request.
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The message body in the NOTIFY request that carries the subscriber's registration state is formed asindicated in
3GPP TS 24.229 [16].

6. NOTIFY request (P-CSCF to UE) - see examplein table 6.5-6
The P-CSCF forwards the NOTIFY request to the UE.

Table 6.5-6: NOTIFY request (P-CSCF to UE)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net: 7531; conp=si gconp; br anch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net ; branch=z9h&4bK332b23. 1

Max- Forwar ds: 69

From

To:

Call-1D

CSeq:

Subscri pti on- St at e:

Event:

Cont ent - Type:

Cont act :

Cont ent - Lengt h:

7. 200 (OK) response (UE to P-CSCF) — see examplein table 6.5-7
The UE generates a 200 (OK) response to the NOTIFY request.

Table 6.5-7 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP pcscfl.visitedl. net: 7531; conp=si gconp; br anch=z9hAbkK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D:

CSeq:

Content-Length: O

8. 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.5-8
P-CSCF forwards the 200 (OK) to the S-CSCF.

Table 6.5-8: 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
P- Access- Net wor k- | nf o:

From

To:

Call-1D

CSeq:

Cont ent - Lengt h:

6.6 P-CSCF subscription for the registration state event
package (without I-CSCF providing configuration
independence)

This section describes the subscription procedure for the network initiated deregistration event, whereby the P-CSCF
requests to be notified by the S-CSCF when the event has occurred. Thisis done using the 'reg' package as described in
3GPP TS 24.229[16].

It is assumed that the user has registered prior to initiating subscription of an event. Also, the subscriber is considered to
be roaming and the home network operator does not desire to keep itsinternal configuration hidden from the visited
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network. For this example the trigger point at the P-CSCF for sending out the SUBSCRIBE request is the 200 (OK)
response of the user's registration.

| Visited Network (visited1.net) : E Home Network (homel.net) ;
'UE| | RAN | [ GPRS/DHCP | [P-cSCF| [DNS ] HCSCF | [ S-CSCF| [ hss |
(pcscfl) (icscfl_p) (scscfl)
DNS-Q
2, SUBSCRIBE >
< 3. Cx: User location query >
4. SUBSCRIBE
6. 200 (OK) « 22000
<
< 7.NOTIFY
8. 200 (OK)
>

Figure 6.6-1: P-CSCF subscription for the registration state event package
(without I-CSCF providing configuration independence)

1. DNS: DNS-Q

The P-CSCF performs the DNS queries to locate the I-CSCF in the home network. The look up inthe DNSis
based on the address specified in the Request URI.

2. SUBSCRIBE request (P-CSCF to |-CSCF) - see examplein table 6.6-2

The P-CSCF sends the SUBSCRIBE request for the reg event package.

Table 6.6-2: SUBSCRIBE request (P-CSCF to I-CSCF)

SUBSCRI BE si p: user1l _publicl@onel. net SIP/2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h&4bk240f 34. 1
Max- Forwar ds: 70

P- Asserted-ldentity: <sip:pcscfl.visitedl. net>
Privacy: none

From <sip:pcscfl.visitedl. net>;tag=31415

To: <sip:userl_publicl@onel. net>

Cal | -1 D: dre36d2v32gnl gi i ormi72445

CSeq: 61 SUBSCRI BE

Event: reg

Expi res: 600000

Accept: application/reginfo+xnl

Contact: <sip:pcscfl.visitedl. net>
Content-Length: O

From: This header is populated with the SIP URI that identifies the P-CSCF.
Contact: Thisiswherethe NOTIFY requests for this subscription will be sent.
Event: Thisfield is set to the value 'reg' to specify the use of the reg event package.
Accept: Thisfield is set to the value "application/reginfo+xml".

3. Cx: User Location Query procedure
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The I-CSCF sends a query to the HSS to find out the S-CSCF of the called user. The HSS responds with the
address of the current S-CSCF for the terminating subscriber.

For detailed message flows see 3GPP TS 29.228 [11].

Table 6.6-3a provides the parametersin the SIP SUBSCRIBE request (flow 2), which are sent to the HSS.

Table 6.6-3a Cx: User registration status query procedure (I-CSCF to HSS)

Message source & | Cx: Information Information source Description
destination element name in SIP INVITE
I-CSCF to HSS User Public Request-URI: This information
Identity element indicates the
public user identity

Table 6.6-3b provides the parameters sent from the HSS that need to be mapped to SIP SUBSCRIBE (flow
4) and sent to S-CSCF.

Table 6.6-3b Cx: User registration status query procedure (HSS to I-CSCF)

Message source & | Cx: Information Mapping to SIP Description
destination element name header in SIP
INVITE
HSS to I-CSCF S-CSCF name Route header field | This information indicates
the serving CSCF's name
of that user

4. SUBSCRIBE request (I-CSCF to S-CSCF) - see examplein table 6.6-4
The I-CSCF forwards the SUBSCRIBE request to the S-CSCF.

Table 6.6-4: SUBSCRIBE request (I-CSCF to S-CSCF)

SUBSCRI BE si p: user1_publicl@onel. net SIP/2.0

Via: SIP/2.0/UDP icscfl_p.honel. net;branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h4bK240f 34. 1

Max- For war ds: 69

Rout e: <si p:scscfl. honel. net;lr>

P- Asserted-ldentity:

Privacy:

From

Event :

Expi res:

Accept :

Cont act :

Cont ent - Lengt h:

5. 200 (OK) response (S-CSCF to I-CSCF) - see examplein table 6.6-5

The S-CSCF first authorizes the subscription. As S-CSCF can trust the content of the P-Asserted-1dentity
header and <sip:pcscfl.visitedl.net> ison thelist of the authorized users for the "reg" event package stored
by the S-CSCF, therefore the S-CSCF sends an acknowledgement towards the I1-CSCF indicating that the
subscription was successful.

Table 6.6-5: 200 (OK) response (S-CSCF to I-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP icscfl_s. honel. net; branch=z9hAbK871y12. 1, SI P/ 2.0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1
P- Asserted-ldentity: <sip:scscfl. honel. net>
Privacy:
From
To: <sip:userl_publicl@onel. net>;tag=151170
Call-1D:
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CSeq:

Contact: <sip:scscfl. honel. net>
Expires:

Cont ent - Lengt h:

Expires: If value of the Expires header in SUBSCRIBE request is different from the one received in REGISTER
method, then the value of Expires header in the 200 (OK) response is set to match the value of Expires
header in REGISTER method.

6. 200 (OK) response (I-CSCF to P-CSCF) - see examplein table 6.6-6
The I-CSCF forwards the 200 (OK) response to the P-CSCF.

Table 6.6-6: 200 (OK) response (I-CSCF to P-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP pcscfl. visitedl. net; branch=z9hG4bK240f 34. 1
P- Asserted-ldentity:

Privacy:

From

To:

Call-1D

CSeq:

Cont act :

Expires:

Cont ent - Lengt h:

7. NOTIFY request (SSCSCF to P-CSCF) - see examplein table 6.6-7

The S-CSCF sends afirst NOTIFY request towards the P-CSCF in order to inform the P-CSCF about the
registration status of monitored user.

Table 6.6-7: NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: pcscfl.visitedl.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hG4bK332b23. 1
Max- Forwards: 70

From <sip:userl_publicl@onel. net>;tag=151170

To: <sip:userl_publicl@ecscfl.visitedl. net>;tag=31415
Cal | -1 D: dre36d2v32gnl gi i ormi72445

CSeq: 42 NOTI FY

Subscri ption-State: active; expires=600000

Event: reg

Cont ent - Type: application/reginfo+xm

Contact: <sip:scscfl. homel. net>

Content-Length: (...)

<?xm version="1.0"7?>
<reginfo xm ns="urn:ietf:paranms: xm :ns:reginfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@monel.net" id="a7" state="active">
<contact id="76" state="active" event="registered">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel. net" id="a8" state="active">
<contact id="77" state="active" event="created">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="tel:+358504821437" id="a9" state="active">
<contact id="78" state="active" event="created">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

From: The tag of thisfield matches that of the To; field in the received 200 (OK) response for the
SUBSCRIBE request.
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Content-Type: Set to the value of the Accept header received in the SUBSCRIBE request or
"application/reginfo+xml” if the Accept header was not present in the SUBSCRIBE request.

The message body in the NOTIFY request that carries the subscriber's registration state is formed asindicated in
3GPP TS 24.229 [16].

8. 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.6-8
P-CSCF forwards the 200 (OK) response to the S-CSCF.

Table 6.6-8: 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
From

To:

Call-1D:

CSeq:

Cont ent - Type:

Content-Length: O

6.7 Notifying of the network-initiated deregistration event

6.7.1 Network-initiated deregistration event occurs in the S-CSCF

Figure 6.7.1-1 assumes that the UE and the P-CSCF both have subscribed for the user's registration state event package
according to subclause 6.5 and shows how the UE and the P-CSCF are notified when the network-initiated
deregistration event occurs in the S-CSCF.

Also, it is assumed that the home network does not have network configuration hiding active.

: 1. SUBSCRIBE Visited Network (visited1.net) % % Home Network (home1l.net)
|UE| | RAN | | GPRS/DHCP | |P-CSCF| |DNS | I-CSCF | | S-CSCF HSS
(pcscfl) (icscfl_p) | | (scscfl)
|‘ 1. event occurs |
_ 2. NOTIFY
- 3. NOTIFY -
4.200 (OK) -
o 5. 200 (OK) .
- 6. NOTIFY
7. 200 (OK)
8. S-CSCF
deregistration

notification

Figure 6.7.1-1: Network Initiated Deregistration event occurs in the S-CSCF

1. Network Initiated Deregistration event occursin the SSCSCF
2. SIPNOTIFY request (S CSCF to P-CSCF) - see examplein table 6.7.1-3

After the S-CSCF deregistration notification procedure the S-CSCF immediately sends a NOTIFY request
towards the UE in order to inform about the network initiated deregistration and the subscription termination.
The same Request URI, To, From, Call-ID are used asin the first NOTIFY request. CSeq is incremented
since thisisthe second NOTIFY request sent towards the UE.
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Table 6.7.1-3: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwar ds: 70

Rout e: <sip: pcscfl.visitedl. net;lr>

From <sip:userl_publicl@onel. net>;tag=151170

To: <sip:userl_publicl@onel. net>;tag=31415

Cal | -1D: b89rjhnedlrfjflslj40a222

CSeq: 43 NOTI FY

Subscri ption-State: terninated

Event: reg

Cont ent - Type: application/reginfo+xm

Contact: sip:scscfl. honel. net

Content-Length: (...)

<?xm version="1.0"?>
<reginfo xm ns="urn:ietf:parans: xn : ns: reginfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@onel.net" id="as9"
state="term nated">
<contact id="76" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel.net" id="as10"
state="term nated">
<contact id="77" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="tel:+358504821437" id="as11"
state="t erm nated">
<contact id="78" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

3. SIPNOTIFY request (P-CSCF to UE) - seeexamplein table 6.7.1-4
P-CSCF forwards the NOTIFY request to the UE.

Table 6.7.1-4: SIP NOTIFY request (P-CSCF to UE)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net: 7531; conp=si gconp; br anch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net ; br anch=z9hG4bK332b23. 1

Max- Forwar ds: 69

From

To:

Call-1D:

CSeq:

Subscription-State:

Event:

Cont ent - Type:

Cont act :

Cont ent - Lengt h:

4. 200 (OK) response (UE to P-CSCF) - see examplein table 6.7.1-5

Table 6.7.1-5: SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 X

Via: SIP/2.0/UDP pcscfl. visitedl. net: 7531; conp=si gconp; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honmel. net ; branch=z9hG4bK332b23. 1

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D

CSeq:

Content-Length: O
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P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

5. SIP 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.7.1-6

Table 6.7.1-6: SIP 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9hG4bK332b23. 1
P- Access- Net wor k- | nf o:

From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

P-Access-Networ k-Info: This header contains information from the UE.
6. SIPNOTIFY request (S CSCF to P-CSCF) - see examplein table 6.7.1-7

The S-CSCF aso sendsa NOTIFY request towards the P-CSCF to which the UE is attached to, in order to
inform about the network initiated deregistration. The same Request URI, To, From, Call-ID are used asin
thefirst NOTIFY request. CSeq isincremented since thisisthe second NOTIFY request sent towards the P-
CSCF.

Table 6.7.1-7: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: pcscfl.visitedl.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- For war ds: 70

From <sip:userl_publicl@onel. net>;tag=151170
To: <sip:pcscfl.visitedl. net>;tag=31415

Cal | -1 D: dre36d2v32gnl gi i ormi72445

CSeq: 43 NOTI FY

Subscri ption-State: terninated

Event: reg

Cont ent - Type: application/reginfo+xm

Contact: sip:scscfl. honel. net

Content-Length: (...)

<?xm version="1.0"7?>
<reginfo xm ns="urn:ietf:parans: xn : ns: regi nfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@onel.net" id="as9"
state="t erm nated">
<contact id="76" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel. net" id="as10"
state="term nated">
<contact id="77" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<registration aor="tel:+358504821437" id="as11"
state="t erm nated">
<contact id="78" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

7. SIP 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.7.1-8

Table 6.7.1-8: SIP 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9hG4bK332b23. 1
From

To:

Call-1D:

CSeq:
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Content-Length: O

8. S-CSCF deregistration notification

When the Network Initiated Deregistration Event occurs in the S-CSCF, the S-CSCF informs the HSS that
the user is no longer registered. The S-CSCF either notifies the HSS to clear or requests to keep its location
information for that subscriber. The HSS then either clears or keeps the S-CSCF name for that subscriber
according to request. In case the S-CSCF location information is cleared from the HSS, the state of the
subscriber identity is stored as "not registered" in the HSS. In case the S-CSCF location information is kept
in the HSS, the state of the subscriber identity is stored as "unregistered” in the HSS and the S-CSCF. The
HSS acknowledges the reguest.

For detailed message flows see 3GPP TS 29.228 [11].

6.7.2 Network-initiated deregistration event occurs in the HSS

Figure 6.7.2-1 assumes that the UE and the P-CSCF both have subscribed for the user's registration state event package
according to subclause 6.5 and shows how the UE and the P-CSCF are notified when the Network Initiated
Deregistration event occursin the HSS.

Also, it is assumed that the home network does not have network configuration hiding active.

Visited Network Home Network
(visited1.net) (homel.net)
UE RAN GPRS/DHCP P-CSCF DNS I-CSCF S-CSCF HSS
(pcscfl) (icscfl p) (scscfl)
1. Event occurs
2.Cx
Deregister
< 3. NOTIFY
< 4, NOTIFY
5. 200 (OK)
6. 200 (OK) »
< 7.NOTIFY
8.200 (OK) » /S
9.Cx
Deregister
response

Figure 6.7.2-1: Network-initiated deregistration event occurs in the HSS

1. Network-initiated deregistration event occursin the HSS

2. Cx-Deregister
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HSS initiates the deregistration, sending a Cx-Deregister (subscriber identity). For detailed message flows
see 3GPP TS 29.228 [11].

3. SIPNOTIFY request (S-CSCF to P-CSCF) - see examplein table 6.7.2-3

After getting the Cx-Deregister message the S-CSCF immediately sends aNOTIFY request towards the UE
order to inform about the network initiated deregistration and the subscription termination. The same Request
URI, To, From, Cal-ID are used asin the first NOTIFY request. CSeq is incremented since thisis the second
NOTIFY request sent towards the UE.

Table 6.7.2-3: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hG4bK332b23. 1
Max- Forwar ds: 70

Rout e: <sip:pcscfl.visitedl.net;lr>

From <sip:userl_publicl@onel. net>;tag=151170

To: <sip:userl_publicl@onel. net>;tag=31415

Call -1 D b89rjhnedlrfjflslj40a222

CSeq: 43 NOTI FY

Subscription-State: term nated

Event: reg

Cont ent - Type: application/reginfot+xm

Contact: <sip:scscfl. homel. net>

Content-Length: (...)

<?xm version="1.0"?>
<reginfo xm ns="urn:ietf:paranms: xm :ns:reginfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@onel.net" id="as9"
state="term nated">
<contact id="76" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel. net" id="as10"
state="t erm nated">
<contact id="77" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="tel:+358504821437" id="as11"
state="term nated">
<contact id="78" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

4. SIPNOTIFY request (P-CSCF to UE) - seeexamplein table 6.7.2-4
P-CSCF forwards the NOTIFY request to the UE.

Table 6.7.2-4: SIP NOTIFY request (P-CSCF to UE)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP pcscfl. visitedl. net: 7531; conp=si gconp; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net ; branch=z9h&4bK332b23. 1

Max- For war ds: 69

From

To:

Call-1D

CSeq:

Subscri ption- St ate:

Event:

Cont ent - Type:

Cont act :

Cont ent - Lengt h:

5. SIP 200 (OK) response (UE to P-CSCF) - see examplein table 6.7.2-5
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Table 6.7.2-5: SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl. visitedl. net: 7531; conp=si gconp; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honmel. net ; branch=z9h&4bK332b23. 1

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D

CSeq:

Content-Length: O

P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

6. SIP 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.7.2-6

Table 6.7.2-6: SIP 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9hG4bK332b23. 1
P- Access- Net wor k- | nf o:

From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

P-Access-Networ k-Info: This header contains information from the UE.
7 SIPNOTIFY request (S-CSCF to P-CSCF) - see examplein table 6.7.2-7

The S-CSCF also sendsa NOTIFY request towards the P-CSCF to which the UE is attached to, in order to
inform about the network initiated deregistration. The same Request URI, To, From, Call-ID are used asin
thefirst NOTIFY request. CSeq isincremented since thisis the second NOTIFY request sent towards the P-
CSCF.

Table 6.7.2-7: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: pcscfl.visitedl.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hG4bK332b23. 1
Max- Forwar ds: 70

From <sip:userl_publicl@onel. net>;tag=151170
To: <sip:pcscfl. visitedl. net>;tag=31415

Cal | -1 D: dre36d2v32gnl gi i ormi72445

CSeq: 43 NOTI FY

Subscri ption-State: terninated

Event: reg

Cont act: <sip:scscfl. honel. net>

Cont ent - Type: application/regi nfot+xm
Content-Length: (...)

<?xm version="1.0"7?>
<reginfo xm ns="urn:ietf:paranms: xm :ns:reginfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@onel.net" id="as9"
state="term nated">
<contact id="76" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel. net" id="as10"
state="term nated">
<contact id="77" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="tel:+358504821437" id="as11"
state="term nated">
<contact id="78" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
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</ regi nf o>

8. SIP 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.7.2-8

Table 6.7.2-8 SIP 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
From

To:

Call-1D:

CSeq:

Content-Length: O

9. Cx-Deregister Resp

After receiving the 200 (OK) response from the P-CSCF, the S-CSCF sends Cx-Deregister Resp to the HSS.
For detailed message flows see 3GPP TS 29.228 [11].

6.7.3 Network-initiated deregistration upon UE roaming and registration to
a new network - assumes that the previous registration has not
expired

This shows the registration signalling flow for the scenario that the UE loses the GPRS attachment in current visited
access network and roams to makes a new GPRS attachment in a new visited access network without deregistration
fromits previous network. The GGSN and P-CSCF are assumed to be in the visited network. When the UE starts
registration in viathe new visited access network and P-CSCF, the home S-CSCF in the home IM S network initiates the
deregistration to the P-CSCF in the previous visited network. It is assumed that the old P-CSCF has subscribed the
event package to the S-CSCF and the subscription has not expired. For the reason of simplicity, the authentication
procedure is not shown because it has no technical impact on this flow.
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""""""" Otd-Visited—
NEW Visited Network (visited2.net) Home Network (homel.net) Network
GPRS/ (visited1.net)
UE | | RAN DHCP P-CSCF | | DNS I-CSCF | | S-CSCF HSS P-CSCF
(pcscf2) (icscfl_p) | | (scscfl) (pcscfl)
1. GPRS: PDP Context
Establishment and
P-CSCF discovery
2. REGISTER
3.DNS:
DNS-Q
4. REGISTER
5. Cx: User registration status query
6. REGISTER
. 7.Cx: S-CSCF
8. 200 (OK) registration notification
- 9. NQTIFY
>
10.200 (OK)
11.200 (OK) -
12. 200 (OK) -

Figure 6.7.3-1: Network-initiated deregistration upon UE roaming without deregistration
Flows from 1 to 4 are the same as those in subclause 6.2.

5. Cx: User Registration Status Query

The I-CSCF sends the Cx-Query signalling flow to the HSS (Visited Network Identifier, subscriber identity,
home domain name,). Because user has not deregistered with its previous network, so that HSSfindsa S
CSCF assigned for that user and treats this as a re-registration procedure. Therefore, the HSS returns the S-
CSCF name to the I-CSCF.For detailed message flows see 3GPP TS 29.228 [11].

For the parametersin the REGISTER request (flow 4) which need to be sent to HSS, see table 6.2-4a

Table 6.3-4aprovidesthe parametersin the REGISTER request (flow 6) which are obtained from the
information sent back from the HSS.

6. REGISTER request (I-CSCF to S-CSCF)

The I-CSCF forwards the REGISTER request to the S-CSCF assigned to that user.
7. Cx-S-CSCF Registration Notification

The S-CSCF notifies the HSS to update its location information for that subscriber. The HSS sends a
response to the S-CSCF to acknowledge the update of location information and also with the user profile.
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9. NOTIFY request (S-CSCF to Old P-CSCF) - see examplein table 6.7.3-9

Asthere was a change in the user"s registration status and the old P-CSCF is till subscribed to the
registration event package for that user, therefore, the S-CSCF sends a NOTIFY request to that P-CSCF.

Table 6.7.3-9: SIP NOTIFY request (S-CSCF to Old P-CSCF)

NOTI FY si p: pcscfl.visitedl.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwar ds: 70

From <sip:userl_publicl@onel. net>;tag=151170
To: <sip:pcscfl. visitedl. net>;tag=31415

Cal | -1 D: dre36d2v32gnl gi i ommi72445

CSeq: 43 NOTI FY

Subscription-State: term nated

Event: reg

Cont ent - Type: application/reginfo+xm

Cont act: <sip:scscfl. honel. net>
Content-Length: (...)

<?xm version="1.0"?>
<reginfo xm ns="urn:ietf:paranms: xm :ns:reginfo"
version="1" state="full">
<regi stration aor="sip:userl_publicl@onel.net" id="as9"
state="term nated">
<contact id="76" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="sip:userl_public2@onel. net" id="as10"
state="t erm nated">
<contact id="77" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
<regi stration aor="tel:+358504821437" id="as11"
state="term nated">
<contact id="78" state="term nated" event="deactivated">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

10. SIP 200 (OK) response (Old P-CSCF to S-CSCF) - see examplein table 6.7.3-10

Upon receiving the NOTIFY request, the P-CSCF discards any information related to that user.

Table 6.7.3-10: SIP 200 (OK) response (Old P-CSCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
From

To:

Call-1D:

CSeq:

Content-Length: O

6.8 Network initiated re-authentication

This subclause describes the notification of a UE that occurs when the S-CSCF assigned to that user requests re-
authentication.

It isassumed that user has registered and also subscribed to the registration state event before. Also, the subscriber is
considered to be roaming and the home network operator does not desire to keep itsinterna configuration hidden from
the visited network.

After this procedure the user's UE might automatically initiate re-registration procedures. If the user failsto re-register,
the public user identity for which re-authentication is requested, the public user identity may be deregistered by S-
CSCF.
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Visited Network (visited1.net) : 1 Home Network (homel.net)
UE GPRS/DHCP | | P-CSCF | |DNS | I-CSCF S-CSCF
(pcscfl) (icscfl_p) | | (scscfl)

I
1.Network-initiated
re-authentication

2. SIP NOTIFY

3. SIP NOT[|FY

A

4. SIP 200|(OK)

5. SIP 200 (OK)

6. initiate Re-
authentication

Figure 6.8-1: S-CSCF informs UE about network-initiated re-authentication event
(without I-CSCF providing configuration independence)

1. Network initiated re-authentication (S-CSCF)

The network initiated re-authentication event for the private user identity of the user occurs at the S-CSCF.
Asthe user has subscribed to the registration state event package thisisthe trigger point for the S-CSCF to
notify the user about the event occurrence. For simplicity, the NOTIFY request towards the P-CSCF is not
shown.

2. SIPNOTIFY request (S-CSCF to P-CSCF) - see examplein table 6.8-2

The S-CSCF sendsaNOTIFY request towards the UE in order to inform the UE about the occurrence of the
network initiated re-authentication event.

Table 6.8-2: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwar ds: 70

Route: <sip:pcscfl.visitedl.net;lr>

From <sip:userl_publicl@onel. net>;tag=31415

To: <sip:userl_publicl@onel. net>;tag=151170

Cal | -1D: b89rjhnedlrfjflslj40a222

CSeq: 43 NOTI FY

Subscription-State: active;expires=3200

Event: reg

Cont ent - Type: application/regi nfo+xni

Contact: sip:scscfl. honel. net

Content-Length: (...)

<?xm version="1.0"7?>
<reginfo xm ns="urn:ietf:paranms: xm :ns:reginfo"
version="1" state="partial ">
<regi stration aor="sip:userl_publicl@onel.net" id="as9"
state="active">
<contact id="76" state="active" event="shortened"
expi res="600">
<uri >si p: [ 5555: : aaa: bbb: ccc: ddd] </ uri >
</ cont act >
</registration>
</ regi nf o>

From: Thetag of this field matches that of the To; field in the received 200 (OK) response for the
SUBSCRIBE request.

Content-Type: Set to the value of the Accept header received in the SUBSCRIBE request or
"application/reginfo+xml” if the Accept header was not present in the SUBSCRIBE request.

The message body in NOTIFY request that carries the subscriber's registration state is formed asindicated in
3GPP TS 24.229 [16].
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3. SIPNOTIFY request (P-CSCF to UE) - see examplein table 6.8-3
The P-CSCF forwards the NOTIFY request to UE.

Table 6.8-3: SIP NOTIFY request (P-CSCF to UE)

NOTI FY si p: [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net: 7531; conp=si gconp; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net ; branch=z9hG4bK332b23. 1

Max- For war ds: 69

From

To:

Call-1D:

CSeq:

Subscription-State:

Event:

Cont ent - Type:

Cont act :

Cont ent - Lengt h:

4. SIP 200 (OK) response (UE to P-CSCF) - see examplein table 6.8-4
The UE generates a 200 (OK) response to the NOTIFY request.

Table 6.8-4: SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 X

Via: SIP/2.0/UDP pcscfl. visitedl. net: 7531; conp=si gconp; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
scscf 1. honmel. net ; branch=z9hG4bK332b23. 1

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D:

CSeq:

Content-Length: O

P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.
5. SIP 200 (OK) response (P-CSCF to S-CSCF) - see examplein table 6.8-5
P-CSCF forwards the 200 (OK) response to the S-CSCF.

Table 6.8-5: SIP 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1

P- Access- Net wor k- | nf o:

From

To:

Call-1D

CSeq:

Cont ent - Lengt h:
P-Access-Networ k-Info: This header contains information from the UE.
6. Re-authentication (UE)

The UE now initiates re-authentication procedures.

6.9 Registration error conditions

6.9.1 Reregistration - failure of reregistration

See subclause 16.9.1.
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@ RAN | | GPRS/DHCP

User not registered, user not allowed to roam / user unknown

Visited Network (visited1.net) : E Home Network (homel.net)

p.cscr| | DNS | I-CSCF scscp| | HSS

/ 1. GPRS: PDP Context

Establishment and

\ P-CSCF discovery

2. REGISTER

=)

4. REGISTER

>

5. Cx: User Registration
Status Query

6. Roaming not
allowed / user
unknown

7. 403 (Forbidden)

8. 403 (Forbidden)

-

Figure 6.9.2-1: Registration failure: User not registered, user not allowed to roam

Thefirst five steps are similar with the regular Registration signalling flows described in subclause 6.2.

The "Roaming not allowed" and "User unknown" error conditions would result in the same signalling flow (only the
actions taken by |-CSCF will differ), thus the signalling flows are merged and only the I-CSCF action is described
depending on the error condition.

6. Roaming not allowed / User unknown

The information received as a response to the Cx-Query may indicate that "Roaming is not allowed" for the
subscriber from the visited1.net network. In this case I-CSCF needs to send a 403 (Forbidden) response back
to the UE. I-CSCF will insert awarning header in the response, indicating to the UE the reason of refusing
the Registration request. Warning header will contain the name of the network inserting the warning header
(warn-agent = homel.net) and in addition it may contain a warn-text.The warn-code inserted into the
Warning header is 399.

When the information received as a response to the Cx-Query indicates that the subscriber is unknown to the
network or the subscriber does not have a valid subscription, the I-CSCF needs to send a 403 (Forbidden)
response back to the UE. I-CSCF will insert a warning header in the response, indicating to the UE the reason
of refusing the Registration request. Warning header will contain the name of the network inserting the
warning header (warn-agent = homel.net) and in addition it may contain a warn-text. The warn-code inserted
into the Warning header is 399.

7. 403 (Forbidden) response (I-CSCF to P-CSCF) - see examplein table 6.9.2-7

SIP/2.0

Table 6.9.2-7: 403 (Forbidden) response (I-CSCF to P-CSCF)

403 For bi dden

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] ; conp=si gconp; branch=z9h&AbKnashds7

War ni ng: 399 honel. net "Roaming not allowed fromthis network"

From

To:

Call-1D

Cseq:

Cont ent -

Length: O
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8. 403 (Forbidden) response (P-CSCF to UE) - see example in table 6.9.2-8

Table 6.9.2-8: 403 (Forbidden) response (P-CSCF to UE)

SI P/ 2.0 403 Forbi dden

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] ; conp=gi gconp; branch=z9h&bKnashds7
War ni ng: 399 honel. net "Roaming not allowed fromthis network"

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

6.9.3 Registration failure — user authentication failure

This clause (see figure 6.9.3-1) shows the signalling flow with user authentication failure at step 19 of subclause 6.2
"Signalling flows for REGISTER".
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Visited Network (visited1.net) Home Network (homel.net)

UE RAN GPRS/DHCP P-CSCF DNS I-CSCE S-CSCF HSS
(pcscfl) (icscfl_p) (scscfl)
1. GPRS attach procedure
PDP context establishment
and
P-CSCF discovery
2. REGISTER
Ll
3. DNS: DNS-Q
4. REGISTER
-
5. Cx: User registration status query
6. REGISTER
-
7.Cx:
Authenticatio
8. Autentication
Vector Selection
9. 401 (Unauthorized)
-
10. 401 (Unjauthorized)
11. 401 (Unauthorized) -4
gl
-

12. Generation
of Response and
session keys

13. REGISTER

< 14. DNS: DNS-Q

15. REGISTER

<16. Cx: User registration status query

17. REGISTER

18.
Authentication

. Cx: S-CS
registration
notification

20. 403 (Forbidden)
gl
-

21. 403 (Rorbidden)

A

22.403 (Forbidden)

23. GPRS: PDP Context Deactiv%

Figure 6.9.3-1: User authentication failure

Steps 1 through 17 are the same as the signalling flow in subclause 6.2.
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18. Authentication: User authentication fails

Upon receiving the REGISTER request carrying the authentication challenge response, the S-CSCF checks
that the expected response (cal culated bt the S-CSCF using XRES and other parameters as defined in RFC
3310 [18]) matches the received challenge response. If the check is unsuccessful then this authentication
challenge fails and the public user identity is not registered in the S-CSCF.

19. Cx: S-CSCF registration notification procedure

Upon user authentication failure the S-CSCF informs the HSS that the user has not been registered at this
instance. The HSS clears the S-CSCF name for that subscriber.

For detailed message flows see 3GPP TS 29.229.
Table 6.9.3-30 provides the parameters in the REGISTER request (flow 18) which needs to be sent to HSS.

Table 6.9.3-30 Cx: S-CSCF registration notification procedure (S-CSCF to HSS)

Message Cx Information Information Description
source & element name Sourcein
destination REGISTER
request
S-CSCF to HSS Public User To: Identity which is used to
Identify communicate with other
users
Private User Authorization: | The Private User Identity is
Identity encoded in the username
field according to the
Authorization protocol.
S-CSCF name Request-URI: | This information indicates
the serving CSCF's name of
that user

20. 403 (Forbidden) response (S-CSCF to I-CSCF) - see examplein table 6.9.3-31

The S-CSCF sends an 403 (Forbidden) response to the [-CSCF indicating that authentication failed. No
security parameters are included in this response. The S-CSCF will insert a warning header in the response,
indicating to the UE the reason of refusing the Registration request. The Warning header will contain the
name of the network inserting the warning header (warn-agent = homel.net) and in addition it may contain a
warn-text. The warn-code inserted into the Warning header is 399.

Table 6.9.3-31: 403 (Forbidden) response (S-CSCF to I-CSCF)

SI P/ 2.0 403 Forbi dden
Via: SIP/2.0/UDP icscfl_p.honel. net; branch=z9hAbK351g45. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
War ni ng: 399 honel.net "Authentication failed"
From <sip:userl_publicl@onel. net>;tag=4f a3
To: <sip:userl_publicl@onel. net>; tag=5ef4
Cal | -1 D: apb03a0s09dkj df gl kj 49111
CSeq: 3 REd STER
Content-Length: O

21. 403 (Forbidden) response (I-CSCF to P-CSCF) - see examplein table 6.9.3-32

The I-CSCF forwards the 403 (Forbidden) response from the S-CSCF to the P-CSCF indicating that
authentication was unsuccessful.

Table 6.9.3-32: 403 (Forbidden) response (I-CSCF to P-CSCF)

SI P/ 2.0 403 Forbi dden
Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
War ni ng: 399 honel.net "Authentication failed"
From
To:

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 70 ETSI TS 124 228 V5.12.0 (2005-03)

Call-1D:
CSeq:
Cont ent - Lengt h:

22. 403 (Forbidden) response (P-CSCF to UE) - see examplein table 6.9.3-33
The P-CSCF forwards the 403 (Forbidden) response to the UE.

Table 6.9.3-33: 403 (Forbidden) response (P-CSCF to UE)

SI P/ 2.0 403 For bi dden

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
War ni ng: 399 honel.net "Authentication failed"

From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

23.PDP Context Deactivate

On receiving the 403 (Forbidden) response the UE ceases registration and authentication attempts. In this
case, if the PDP context on which the SIP signalling was being conducted is not being used for other
purposes, the UE deactivates the signalling PDP context.

7 Signalling flows for session initiation (non hiding)

7.1 Introduction

This subclause breaks down the signalling flows for establishing sessionsinto a number of individual procedures,
following the same principles as 3GPP TS 23.228 [2] subclause 5.4.9.

For the purposes of this document, a further breakdown has been necessary, and therefore a number of signalling flows
have been given an (a) or (b) suffix, so that the signalling flows for establishing sessions where configuration
independence is applied may be distinguished from those where it is not, e.g.:

- (MO#1a) Mobile origination, roaming, without I-CSCF providing configuration independence.

- (MO#1b) Mobile origination, roaming, with I-CSCF in home network providing configuration independence.

7.2 Origination procedures

7.2.1 Introduction
This subclause presents the detailed signalling flows to define the procedures for session originations.

The session origination procedures specify the signalling path between the UE initiating a session attempt and the S-
CSCEF that is assigned to perform the session origination service. Thissignalling path is determined at the time of UE
registration, and remains fixed for the life of the registration.

A UE aways has a proxy (P-CSCF) associated with it. This P-CSCF performs resource authorization. The P-CSCF is
determined by the CSCF discovery process.

As aresult of the registration procedure, the P-CSCF determines the next hop toward the S-CSCF. This next hop may
be directly to the S-CSCF (M O#la for the roaming case, MO#2 for the home case), or to an I-CSCF who forwards the
request to the S-CSCF (M O#1b). These next-hop addresses could be 1Pv6 addresses, or could be names that are
tranglated via DNS to an IPv6 address.
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Sessions originated in the PSTN to a mobile destination are a special case of the Origination procedures and three
possibilities to route such sessions are detailed. In the first one, al sessions originated in the PSTN are routed towards
the IM CN subsystem. The MGCF uses H.248/MEGACO to control a Media Gateway, and communicates with the SS7
network. In case of interworking between I P based and SS7 based signalling network is required, a SGW would be used
[2]. The MGCF initiates the SIP request, and subsequent nodes consider the signalling asif it came from a S-CSCF. In
the second one, all sessions originated in the PSTN are routed towards the CS domain. The entry point of the network is
then a G-M SC. In the third one, the operator can choose to handle simultaneously the first two routing possibilities and
away to handle this flexibility is detailed.

These flows assume that both the UE and the P-CSCF are willing to compress the signalling by using SigComp.

1.2.2 MO#1la

7221 (MO#1a) Mobile origination, roaming (S-S#1a, MT#1a assumed)

Figure 7.2.2.1-1 shows an origination procedure which applies to roaming subscribers when the home network operator
does not desire to keep itsinternal configuration hidden from the visited network. The UE islocated in avisited
network, and determines the P-CSCF via the CSCF discovery procedure. During registration, the home network
allocates a S-CSCF. The home network provides the S-CSCF name/address as the entry point from the visited network.

When registration is complete, P-CSCF knows the name/address of the S-CSCF.

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 72 ETSI TS 124 228 V5.12.0 (2005-03)

Visited Network Home Network
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Filter Criterias
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<4-7. 100 (Trying)—
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Figure 7.2.2.1-1: MO#1la

Procedure MOt#lais as follows:

1. INVITE (UE to P-CSCF) - seeexamplein table 7.2.2.1-1
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UE#1 determines the complete set of codecsthat it is capable of supporting for this session. It builds a SDP
contai ning bandwidth requirements and characteristics of each, and assigns local port numbers for each
possible media flow. Multiple media flows may be offered, and for each mediaflow (m=linein SDP), there
may be multiple codec choices offered.

For this example, it is assumed that UE#1 is willing to establish a multimedia session comprising a video
stream and an audio stream. The video stream supports two codecs, either H.263 or MPEG-4 Visual. The
audio stream supports the AMR codec.

UE sends the INVITE reguest, containing an initial SDP, to the P-CSCF determined via the CSCF discovery
mechanism. The initial SDP may represent one or more media for a multimedia session.

Table 7.2.2.1-1: INVITE (UE to P-CSCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwards: 70

Rout e: <si p: pcscf 1. visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
P-Preferred-ldentity: "John Doe" <sip:userl_publicl@onel. net>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition, sec-agree

Proxy- Require: sec-agree

Supported: 100re

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642
port-s=7531

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nevi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
a=rtpmap: 99 MP4V-ES

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rtpmap: 96 tel ephone-event

Request-URI:  containstheinternational E.164 number from the user.

Via: contains the IP address or FQDN of the originating UE.

Route: contains the P-CSCF address learnt during P-CSCF discovery, plus the elements from the Service-
Route header from registration. The P-CSCF URI contains the port number learnt during the
security agreement negotiation

Privacy: the user does not require privacy, therefore the Privacy header is set to the value 'none' as specified
in RFC 3325 [17] and RFC 3323 [13].

P-Preferred-1dentity: the user provides a hint about the identity to be used for this session.
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P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.
From: the user does not require privacy, the From header contains the value requested by the user.
Cseq: isarandom starting number.

Security-Verify: Contains the security agreement as represented by the received Security-Server header.

Contact: isa SIP URI that contains the | P address or FQDN of the originating UE.
SDP The SDP contains a set of codecs supported by UE#1 and desired by the user at UE#1 for this
session.

Upon receiving the INVITE, the P-CSCF stores the following information about this session, for usein
possible error recovery actions - see examplein table 7.2.2.1-1b.

Table 7.2.2.1-1b: Storage of information at P-CSCF

Request-URI: tel:+1-212-555-2222

From <sip:userl_publicl@onel. net>;tag=171828
i To: <tel:+1-212-555-2222>

Cal |l -1 D: cb03a0s09a2sdf gl kj 490333 :
! Cseq(2dest): 127 INVITE H
Cseq(2orig): none

Rout e(2dest): <sip:scscfl. honel. net;lr>

Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

2. 100 Trying (P-CSCF to UE) - see examplein table 7.2.2.1-2

P-CSCF respondsto the INVITE request (1) with a 100 Trying provisional response.

Table 7.2.2.1-2: 100 Trying (P-CSCF to UE)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To:

Call-1D:

CSeq:

Content-Length: O

3. INVITE (P-CSCF to S-CSCF) - see examplein table 7.2.2.1-3

The P-CSCF adds itself to the Record-Route header and Via header. Asthe request is forwarded to an
interface that is not compressed, the own P-CSCF SIP URI does not contain the "comp=sigcomp" parameter.

The P-CSCF removes the Security-Verify header and associated "sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

The INVITE request is forwarded to the S-CSCF.

Table 7.2.2.1-3: INVITE (P-CSCF to S-CSCF)

INVITE tel:+1-212-555-2222 SIP/2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69
Rout e: <sip:scscfl. honmel. net;lr>
Record- Route: <sip:pcscfl.visitedl. net;lr>
P- Asserted-ldentity: "John Doe" <sip:userl_publicl@onel. net>
P- Access- Net wor k- | nf o:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy:
From
To:
Call-1D:
Cseq:
Require: precondition
Support ed:
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Cont act :

Al ow

Cont ent - Type:
Content-Length: (.)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

P-Asserted-ldentity: P-CSCF insertsthe SIP URI in the P-Asserted-Identity header field and it al'so removes P-
Preferred-1dentity header field.
P-Access-Networ k-Info: this header contains information from the UE

P-Charging-Vector: The P-CSCF inserts this header and populates the icid parameters with a globally unique
value.

Upon receiving the INVITE, the S-CSCF stores the following information about this session, for usein
charging or possible error recovery actions - see examplein table 7.2.2.1-3b.

Table 7.2.2.1-3b: Storage of information at S-CSCF

i Request-URI: tel:+1-212-555-2222

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

t Call-1D cb03a0s09a2sdf gl kj 490333

i Cseq(2dest): 127 INVITE

+ Cseq(2orig): none

Rout e(2orig): <sip:pcscfl.visitedl. net;Ilr>

: Contact(orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

4. 100 Trying (S-CSCF to P-CSCF) - seeexamplein table 7.2.2.1-4

S-CSCF responds to the INVITE request (3) with a100 Trying provisional response.

Table 7.2.2.1-4: 100 Trying (S-CSCF to P-CSCF)

SIP/2.0 100 Trying
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D
CSeq:
Content-Length: O

5. Evaluation of initial filter criterias

S-CSCF validates the service profile of this subscriber and evaluates the initial filter criterias.
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6. INVITE (MO#1t0S-S) - seeexamplein table 7.2.2.1-6

S-CSCF forwards the INVITE request, as specified by the S-CSCF to S-CSCF procedures. Asthe S-CSCF
does not know whether the I-CSCF at home2.net is aloose router or not, it does not introduce a Route
header.

Table 7.2.2.1-6: INVITE request (MO#la to S-S)

I NVI TE si p: user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68
Record- Rout e: <sip:scscfl. honel.net;lr> <sip:pcscfl.visitedl.net;Ilr>
P- Asserted-ldentity: "John Doe" <sip:userl_publicl@onel.net> <tel:+1-212-555-1111>
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net
Privacy:
From
To:
Call-1D:
Cseq:
Require:
Support ed:
Cont act :
Al ow
Cont ent - Type:
Content-Length: (...)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
b=
nF
b=
a=
a=
a=
a=
a=
a=
a=

P-Asserted-ldentity: The S-CSCF inserts the corresponding TEL URL to the P-Asserted-ldentity header in order
that the TEL URL is known to the destination network in case the INVITE isforwarded to a
MGCF.

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the originating Inter Operator Identifier
(10I1) parameter of this header.

Request-URI:  Inthe case where the Request-URI of the incoming INVITE request to S-CSCF containsa TEL -
URL [5], it hasto be translated to a globally routable SIP-URL before applying it as Request-URI
of the outgoing INVITE request. For this address trand ation the S-CSCF uses the services of an
ENUM-DNS protocol according to RFC 2916 [6], or any other suitable trand ation database.
Database aspects of ENUM are outside the scope of this specification.

7. 100 Trying (S-Sto M O#la) - see examplein table 7.2.2.1-7 (related to table 7.2.2.1-6)

S-CSCF receives a 100 Trying provisional response, as specified by the S-CSCF to S-CSCF procedures.
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Table 7.2.2.1-7: 100 Trying (S-S to MO#1a)

SIP/2.0 100 Trying
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From
To
Call-1D
CSeq

Cbntént-Length: 0

8. 183 Session Progress (S-Sto MO#1a) - see examplein table 7.2.2.1-8 (related to table 7.2.2.1-6)

The media stream capabilities of the destination are returned along the signalling path, in a 183 Session
Progress provisional response (to 6), per the S-CSCF to S-CSCF procedures.

Table 7.2.2.1-8: 183 Session Progress (S-S to MO#1a)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Record- Rout e: <sip: pcscf2.visited2. net;lr>, <sip:scscf2. hone2.net;lr> <sip:scscfl. honel.net;lr>
<sip:pcscfl.visitedl. net;lr>
P- Asserted-ldentity: "John Smith" <sip:user2_publicl@one2. net> <tel:+1-212-555-2222>
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net; term
i oi =home2. net
Privacy: none
From
To: <tel:+1-212-555-2222>;tag=314159
Call -1D:
CSeq
Require: 100re
Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>
Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
RSeq: 9021
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933623 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555:: eee: fff:aaa: bbb

t=0 0

mevi deo 10001 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=rtpmap: 99 MP4V-ES

a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AMR

a=fntp: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

Upon receiving the 183 Session Progress, the S-CSCF stores the following information about this session, for
use in providing enhanced services, charging or in possible error recovery actions — see examplein table
7.2.2.1-8b.

Table 7.2.2.1-8b: Storage of information at S-CSCF
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From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: cb03a0s09a2sdf gl kj 490333

CSeq(2dest): 127 INVITE

CSeq(2o0rig): none

Rout e(2dest ) : <si p: scscf2. home2. net; | r>, <sip:pcscf2.visited2. net;lr>
Rout e(2orig): <sip:pcscfl.visitedl.net;Ilr>

Cont act (dest): <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>
Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

183 Session Progress (S-CSCF to P-CSCF) - seeexamplein table 7.2.2.1-9
S-CSCF forwards the 183 Session Progress response to P-CSCF.

Table 7.2.2.1-9: 183 Session Progress (S-CSCF to P-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy:

From
To:

Call-1D

CSeq:

Require:
Cont act :

Al l ow:
RSeq:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

Upon receiving the 183 Session Progress, the P-CSCF saves the information as shown in table 7.2.2.1-9b.

Table 7.2.2.1-9b: Storage of information at P-CSCF

| Request-URI: tel:+1-212-555-2222

t From <sip:userl_publicl@onel. net>;tag=171828

i To: <tel:+1-212-555-2222>;tag=314159

i Cal | -1D: cb03a0s09a2sdf gl kj 490333

t Cseq(2dest): 127 INVITE

1 CSeq(2orig): none

! Rout e(2dest): <sip:scscfl. honel.net;lr>, <sip:scscf2. hone2.net;|r>,
! <sip:pcscf2.visited2.net;lr>

i Contact (dest): <sip:[5555::eee:fff:aaa:bbb]:8805; conp=si gconp>
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10. Authorize QoS Resour ces

P-CSCF authorizes the resources necessary for this session. The approval of QoS commitment either happens
at this stage or after 200 OK of INVITE (35) based on operator local policy.

11. 183 Session Progress (P-CSCF to UE) — see examplein table 7.2.2.1-11

P-CSCF forwards the 183 Session Progress response to the originating endpoint.

Table 7.2.2.1-11: 183 Session Progress (P-CSCF to UE)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bkKnashds7
Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>,

<si p: scscfl. homel. net;lr>, <sip:pcscfl. visitedl. net:7531;1r; conp=si gconp>
P- Asserted-ldentity:

Privacy:

P- Medi a- Aut hori zati on:
0020000100100101706466322e76697369746564322e6e6574000c020139425633303732
From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al ow

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

P-M edia-Authorization: a P-CSCF generated authorization token. This particular example shows a Policy-Element
generated by "pdf2.visited2.net" with credentials "9BV 3072". "00" at the end of the
authorization token is required to pad to a multiple of 4 bytes.

Recor d-Route: The P-CSCF rewrites the Record-Route header to add the port number negotiated during
the security agreement and the comp=sigcomp parameter to its own SIP URI.

12. PRACK (UE to P-CSCF) - seeexamplein table 7.2.2.1-12

UE#1 determines which media flows should be used for this session, and which codecs should be used for
each of those media flows. If there was any change in media flows, or if there was more than one choice of
codec for amediaflow, then UE#1 includes a new SDP offer in the PRACK message sent to UE#2.

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 80 ETSI TS 124 228 V5.12.0 (2005-03)

For this example, assume UE#1 chooses H.263 as the codec to use for the single video stream. Therefore,
UE#1 sends a new SDP offer in the PRACK request.

Table 7.2.2.1-12: PRACK (UE to P-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG&4bkKnashds7
Max- Forwar ds: 70

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
<si p: scscf 2. home2. net; |l r>, <sip:pcscf2.visited2.net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition, sec-agree

Proxy- Require: sec-agree

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642
port-s=7531

RAck: 9021 127 INVITE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 | N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nrvi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 98 H263

a=fnmtp:98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96
b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

Request-URI:  takesthe value of the Contact header of the received 183 Session Progress response.

Via: takes the value of either the IP address or FQDN of the originating UE.
From:/To:/Call-1D: copied from the 183 Session Progress response so that they include any tag parameter.
Cseq: takes a higher value than that in the previous request.

Security-Verify: Contains the security agreement as represented by the received Security-Server header.

13. Resour ce Reservation

After determining the final media streamsin step #11, UE initiates the reservation procedures for the
resources needed for this session.

14. PRACK (P-CSCF to S-CSCF) —seeexamplein table 7.2.2.1-14
The P-CSCF forwards the PRACK request to S-CSCF.

The P-CSCF removes the Security-V erify header and associated " sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

Table 7.2.2.1-14: PRACK (P-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SIP/2.0
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Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69
P- Access- Net wor k- | nf o:
Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr>, <sip:pcscf2. visited2. net;Ilr>
From
To:
Call-I1D
Cseq:
Require: precondition
RAck:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

15.PRACK (MO#lato S-S) —see examplein table 7.2.2.1-15
S-CSCF forwards the PRACK request to the terminating endpoint, as per the S-CSCF to S-CSCF procedure.

Table 7.2.2.1-15: PRACK (MO#lato S-S)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. visited2. net;Ilr>

From

To:

Call-1D

Cseq:

Require:

RAck:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
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a=
a=
a=

16.200 OK (S-Sto MO#la) — see examplein table 7.2.2.1-16 (related to table 7.2.2.1-15)

The destination endpoint responds to the PRACK request (14) with a 200 OK response, per the S-CSCF to S-
CSCF procedures.

Table 7.2.2.1-16: 200 OK (S-S to MO#1a)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

CSeq:
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

mevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=fnmtp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AVR

a=f nt p: 97 node-set=0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

17.200 OK (S-CSCF to P-CSCF) - see examplein table 7.2.2.1-17
S-CSCF forwards the 200 OK response to P-CSCF.

Table 7.2.2.1-17: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 X
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

CSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
b=
a=
a=
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18.200 OK (P-CSCF to UE) - see examplein table 7.2.2.1-18
P-CSCF forwards the 200 OK response to UE.

Table 7.2.2.1-18: 200 OK (P-CSCF to UE)

SIP/2.0 200 X

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To

Call-1D

CSeq

Cont ent - Type:

Cont ent - Lengt h

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

19. UPDATE (UE to P-CSCF) — see examplein table 7.2.2.1-19

When the resource reservation is completed, UE sends the UPDATE request to the terminating endpoint, via
the signalling path established by the INVITE request.

Table 7.2.2.1-19: UPDATE (UE to P-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG&4bkKnashds7
Max- Forwar ds: 70

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
<si p: scscf2. home2. net; |l r>, <sip:pcscf2. visited2.net;lr>

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 129 UPDATE

Require: sec-agree
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Proxy- Require: sec-agree

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642;
port-s=7531

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933617 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal sendrecv
a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv
a=curr:qos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

Request-URI:  takesthe value of the Contact header of the received 183 Session Progress response.

Via: takes the value of either the |P address or FQDN of the originating UE.

From:/To:/Call-1D: copied from the 183 Session Progress response so that they include any tag parameters.

Cseq: takes a higher value than that in the previous request.

Security-Verify: Contains the security agreement as represented by the received Security-Server header.
The SDP indicates that the resource reservation was successful in the local segment.

20. UPDATE (P-CSCF to S-CSCF) — see examplein table 7.2.2.1-20

The P-CSCF removes the Security-Verify header and associated "sec-agree” option-tags prior to forwarding
the request. Asthe Require and Proxy-Require headers are empty, it removes these headers completely.

P-CSCF forwards the UPDATE request to S-CSCF.

Table 7.2.2.1-20: UPDATE (P-CSCF to S-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; comp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69
P- Access- Net wor k- | nfo
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodmt6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : 4b4: 3c3: 2d2: 1lel];
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-itemsl; pdp-sig=no; gci d= A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"
Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr>, <sip:pcscf2. visited2. net;Ilr>
From
To
Call-1D
Cseq
Cont ent - Type:
Content - Lengt h

V=
o=
sS=
c=
t=
m=
b=
a=
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P-Charging-Vector: The P-CSCF added the GPRS access network information to this header, which is removed
and stored by the S-CSCF.

Upon receiving the UPDATE, the S-CSCF stores the following information about this session, for usein
charging - see example in table 7.2.2.1-20b.

Table 7.2.2.1-20b: Storage of information at S-CSCF

Request-URI: tel:+1-212-555-2222

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq(2dest): 127 INVITE

Cseq(2orig): none

Rout e(2orig): <sip:pcscfl.visitedl.net;lr>

Contact (orig): <sip:[5555::aaa:bbb:ccc: ddd]: 1357; conp=si gconp>
Cont act (dest): <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>

21.UPDATE (MO#lato S-S) - see examplein table 7.2.2.1-21

S-CSCF forwards the UPDATE request to the terminating endpoint, as per the S-CSCF to S-CSCF
procedure.

Table 7.2.2.1-21: UPDATE (MO#la to S-S)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

Rout e: <si p: scscf2. hone2. net;Ir>, <sip:pcscf2. visited2. net;Ilr>

From

To:

Call-1D:

Cseq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
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a=
a=

22.200 OK (S-Sto M O#1la) — see examplein table 7.2.2.1-22 (related to table 7.2.2.1-21)

The destination endpoint responds to the UPDATE request (21) with a 200 OK, per the S-CSCF to S-CSCF
procedures.

Table 7.2.2.1-22: 200 OK (S-S to MO#1a)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933625 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nmvi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos |l ocal sendrecv
a=curr:qgos renote sendrecv

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv
a=curr:qgos renote sendrecv

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

The SDP indicates that the resource reservation was successful both in the local and the remote segment.
23.200 OK (S-CSCF to P-CSCF) - see examplein table 7.2.2.1-23
S-CSCF forwards the 200 OK response to P-CSCF.

Table 7.2.2.1-23: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To
Call-1D
CSeq
Cont ent - Type:
Cont ent - Lengt h:

AV
o=
S=
c=
t=
m=
b=
a=
a=
a=
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24.200 OK (P-CSCF to UE) —see examplein table 7.2.2.1-24
The P-CSCF forwards the 200 (OK) response to UE.

Table 7.2.2.1-24: 200 OK (P-CSCF to UE)

SIP/2.0 200 K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG&G4bkKnashds7
From

To:

Call-1D:

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

25.180 Ringing (S-Sto M O#la) — see examplein table 7.2.2.1-25 (related to table 7.2.2.1-6)

The called UE may optionally perform aerting. If so, it signals thisto the calling party by a 180 (Ringing)
provisional response to (6). Thisresponseis sent to S-CSCF per the S-CSCF to S-CSCF procedure.

Table 7.2.2.1-25:; 180 Ringing (S-S to MO#1a)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,

<si p: pcscfl.visitedl. net;lr>

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

RSeq: 9022

Content-Length: O
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26. 180 Ringing (S-CSCF to P-CSCF) — see examplein table 7.2.2.1-26
The S-CSCF forwards the 180 (Ringing) response to P-CSCF.

Table 7.2.2.1-26: 180 Ringing (S-CSCF to P-CSCF)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From
To:
Call-1D:
CSeq:
Require:
Cont act :
Al l ow
RSeq:
Cont ent - Lengt h:

27.180 Ringing (P-CSCF to UE) - see examplein table 7.1.1-27
The P-CSCF forwards the 180 (Ringing) response to UE.

Table 7.2.2.1-27: 180 Ringing (P-CSCF to UE)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bKnashds7
Recor d- Rout e: <si p: pcscf2.visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,
<si p: pcscf 1. visitedl. net: 7531; 1 r; conp=si gconp>

From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al l ow

RSeq:

Cont ent - Lengt h:

Record-Route:  The P-CSCF rewrites the Record-Route header to add the comp=sigcomp parameter to its own SIP
URI and its port number negotiated during the security agreement.

28. PRACK (UE to P-CSCF) — see examplein table 7.2.2.1-28

The UE indicates to the originating subscriber that the destination is ringing. It responds to the 180 (Ringing)
provisional response (28) with a PRACK request.

Table 7.2.2.1-28: PRACK (UE to P-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwar ds: 70

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>,
<si p: scscf2. home2. net; | r>, <sip:pcscf2. visited2. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Require: sec-agree

Proxy- Require: sec-agree

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642;
port-s=7531

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content -Length: O

Request-URI:  takesthe value of the Contact header of the received 180 Ringing response.
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Via:

takes the value of either the IP address or FQDN of the originating UE.

From:/To:/Call-1D: copied from the 180 Ringing response so that they include any revised tag parameters.

Security-Verify: Contains the security agreement as represented by the received Security-Server header.

Cseq: takes a higher value than in the previous request.

29. PRACK (P-CSCF to S-CSCF) — see examplein table 7.2.2.1-29

The P-CSCF forwards the PRACK request to S-CSCF.

The P-CSCF removes the Security-Verify header and associated " sec-agree” option-tags prior to forwarding
the request. Asthe Require and Proxy-Require headers are empty, it removes these headers completely.

Table 7.2.2.1-29: PRACK (P-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Vi a:

SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9ht4bkK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69
P- Access- Net wor k- | nf o:

Rout e:
From
To:

<si p: scscfl. homel. net;lr>, <sip:scscf2. home2.net;lr>, <sip:pcscf2.visited2. net;lr>

Call-1D

Cseq:
RAck:

Cont ent - Lengt h:

30. PRACK (MO#1lato S-S) - seeexamplein table 7.2.2.1-30

The S-CSCF forwards the PRACK request to the terminating endpoint, as per the S-CSCF to S-CSCF
procedure.

Table 7.2.2.1-30: PRACK (MO#lato S-S)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Vi a:

SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

Rout e:
From
To:

<si p: scscf2. home2. net; |l r>, <sip:pcscf2.visited2.net;lr>

Call-1D

Cseq:
RAck:

Cont ent - Lengt h:

31.200 OK (S-Sto M O#1a) - see examplein table 7.2.2.1-31 (related to table 7.2.2.1-30)

The destination endpoint responds to the PRACK request (30) with a 200 (OK) response.

Table 7.2.2.1-31: 200 OK (S-S to MO#1a)

SIP/2.0 200 OK
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

To:

Call-1D

CSeq:

Content-Length: O

32.200 OK (S-CSCF to P-CSCF) - see examplein table 7.2.2.1-32

The S-CSCF forwards the 200 (OK) response to the P-CSCF.
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Table 7.2.2.1-32: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9ht4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Cont ent - Lengt h:

33.200 OK (P-CSCF to UE) — see examplein table 7.2.2.1-33
The P-CSCF forwards the 200 (OK) response to the UE.

Table 7.2.2.1-33: 200 OK (P-CSCF to UE)

SIP/2.0 200 X

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To:

Call-1D

CSeq:

Cont ent - Lengt h:

34.200 OK (S-Sto M O#1la) —see examplein table 7.2.2.1-34 (related to table 7.2.2.1-6)

When the called party answers, the terminating endpoint sends a 200 (OK) final response to the INVITE
request (6), as specified by the termination procedures and the S-CSCF to S-CSCF procedures, to the S-
CSCF.

Table 7.2.2.1-34: 200 OK (S-S to MO#1a)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf2.visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,

<si p: pcscfl.visitedl. net;lr>

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D

CSeq: 127 INVITE

Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>

Cont ent - Lengt h: 0

35.200 OK (S-CSCF to P-CSCF) —see examplein table 7.2.2.1-35
The S-CSCF sends a 200 (OK) final response aong the signalling path back to the P-CSCF.

Table 7.2.2.1-35: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From

Cont ent ; Lengt h:

36. Approval of QoS Commit
The P-CSCF approves the commitment of the QoS resources if it was not approved aready in step (10).
37.200 OK (P-CSCF to UE) — seeexamplein table 7.2.2.1-37
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The P-CSCF forwards the 200 (OK) final response to the session originator. UE can start the media flow(s)
for this session.

Table 7.2.2.1-37: 200 OK (P-CSCF to UE)

SIP/2.0 200 K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG&4bkKnashds7

Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;lr> <sip:scscfl. honel.net;lr>,
<si p: pcscf 1. visitedl. net: 7531; 1 r; conp=si gconp>

From

To:

Call-1D:

CSeq:

Cont act :

Cont ent - Lengt h:

Record-Route: The P-CSCF rewrites the Record-Route header to add the comp=sigcomp parameter and
port number negotiated during the security agreement to its own SIP URI.

38. ACK (UE to P-CSCF) — see examplein table 7.2.2.1-38

The UE starts the media flow for this session, and responds to the 200 (OK) response (37) with an ACK
request sent to the P-CSCF.

Table 7.2.2.1-38: ACK (UE to P-CSCF)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bkKnashds7
Max- Forwar ds: 70

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;|lr>,
<si p: scscf2. home2. net; | r>, <sip:pcscf2. visited2. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 127 ACK

Content -Length: O

Cseq: isrequired to be the same value as Cseq contained in original INVITE request [3].
39. ACK (P-CSCF to S-CSCF) —see examplein table 7.2.2.1-39
The P-CSCF forwards the ACK request to the S-CSCF-.

Table 7.2.2.1-39: ACK (P-CSCF to S-CSCF)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69
Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr> <sip:pcscf2. visited2. net;Ilr>
From
To:
Call-1D:
Cseq:
Cont ent - Lengt h:

40.ACK (MO#lato S-S) - seeexamplein table 7.2.2.1-40

The S-CSCF forwards the ACK request to the terminating endpoint, per the S-CSCF to S-CSCF procedure.

Table 7.2.2.1-40: ACK (MO#lato S-S)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 68
Rout e: <si p: scscf2. hone2. net;Ir>, <sip:pcscf2. visited2. net;Ilr>
From
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To:

Call-1D

Cseq:

Cont ent - Lengt h:

7.22.2 Failure in termination procedure

The roaming subscriber that initiated a session with procedure M O#1a had the attempt fail due to an error detected in
the Termination procedure or in the S-CSCF-to-S-CSCF procedure. This could be due to, for example, destination busy
(error code 486), destination service denied (error code 403), destination currently out of coverage (error code 480), or
some other error.

Depending on the exact error that causes the session initiation failure, and when the error situation was detected, UE#1
could be at many different stagesin the session establishment procedure. Thisis shown in figure 7.2.2.2-1, as optional
messages 7-33 that may appear in this error procedure.
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Visited Network Home Network

UE#1 P-CSCF H S-CSCF

1. INVITE——
4—2. 100 (Trying) —

3. INVITE—p
<4—4. 100 (Trying)—

5. Evaluation of Initial
Filter Criterias

6. INVITE—»
< 7. 100 (Trying) —

8.183 (Session

9.183 (Session Progress)
< ,,,,,,,,,,,,
e _Progress)
10. Authorize QoS Resources
77777777 11. 1L8'§'('S'éé's'i'6h':"'
Progress)
rrrrrrrrrrrrrrrrrrrrrrr 12. PRACK -
e T S 14. PRACK ——p
: 13.Resource { | L 15. PRACK —p
: Reservation ¢—16. 200 (OK)

€25, 200 (OK)

< 27. 180 (Rinaing) —
rrrrrrrrrrrrrrrrrrrrrrr 28. PRACK P

€ 33. 200 (OK) -
€—34. xxx (Error)—
——35. ACK—»

4—36. xxx (Error)
37. ACK————p

4—39. xxx (Error)
40. ACK——p

Figure 7.2.2.2-1: Failure in termination procedure

1-6. INVITE (UE to P-CSCF) et seq
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UE#1 initiated a session, as described in subclause 7.2.2.1.
7-33.100 Trying (S-Sto M O#1a) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.2.2.1.

34.xxx Error (S-Sto M O#la) —see examplein table 7.2.2.2-34
The termination procedure detected some error situation, and returned a SIP error response.

NOTE 1: The error response may be, for example, "486 (Busy Here)', '403 (Forbidden)’, ‘480 (Temporarily
Unavailable)', or others. For this example, '486 (Busy Here)' is shown.

Table 7.2.2.2-34: 486 Busy Here (S-S to MO#1a)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

CSeq: 127 INVITE

Retry-After: 3600

Content-Length: O

35.ACK (MO#lato S-S) - seeexamplein table 7.2.2.2-35

Upon receive the 486 response from the S-S procedure, S-CSCF sends ACK.

Table 7.2.2.2-35: ACK (MO#1a to S-S)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwards: 70

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

36.xxx Error (S-CSCF to P-CSCF) — see examplein table 7.2.2.2-36 (related to table 7.2.2.2-34)
The S-CSCF returned a SIP error response to P-CSCF.

NOTE 2: The error response may be, for example, "486 (Busy Here)", "403 (Forbidden)", "480 (Temporarily
Unavailable)", or others. For this example, "486 (Busy Here)" is shown.

Table 7.2.2.2-36: 486 Busy Here (S-CSCF to P-CSCF)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D
CSeq:
Retry-After: 3600
Content-Length: O

37.ACK (P-CSCF to S-CSCF) —see examplein table 7.2.2.2-37

Upon receive the 486 response from the S-CSCF procedure, P-CSCF sends ACK.

Table 7.2.2.2-37: ACK (P-CSCF to S-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0
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Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h&4bk240f 34. 1
Max- Forwar ds: 70

Rout e: <sip:scscfl. honmel. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

38. Revoke QoS authorization
P-CSCF removes the QoS authorization, if any, for this session.

39.xxx Error (P-CSCF to UE) — see examplein table 7.2.2.2-39 (related to table 7.2.2.2-36)
The P-CSCF returned a SIP error response to UE.

NOTE 3: The error response may be, for example, "486 (Busy Here)", "403 (Forbidden)", "480 (Temporarily
Unavailable)", or others. For this example, "486 (Busy Here)" is shown.

Table 7.2.2.2-39: 486 Busy Here (P-CSCF to UE)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To:

Call-1D:

CSeq:

Retry-After: 3600

Content-Length: O

40. ACK (P-CSCF to S-CSCF) —see examplein table 7.2.2.2-40

Upon receive the 486 response from the P-CSCF, UE sends ACK.

Table 7.2.2.2-40: ACK (UE to P-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
Max- Forwar ds: 70

From

To:

Call-I1D

CSeq: 127 ACK

Content-Length: O

7.2.2.3 Session abandoned, or resource failure

The roaming subscriber that initiated a session with procedure M O#1la either abandoned the attempt, or was unable to
obtain the resources necessary for the session. The signalling flow for this error handling is shown in figure 7.2.2.3- 1.

If the session is aborted due to failure to obtain resources, it will occur at step #18 in the signalling flow; steps 19-33
(marked as optional) will not be present. If the session is abandoned due to user command, it can happen at any point
between steps 8-33.
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Visited Network Home Network

UE#1 P-CSCF H S-CSCF

1. INVITE———p
4—2. 100 (Trying)—

3. INVITE——p
4—4. 100 (Trying)—

5. Evaluation of Initial
Filter Criterias

——=6. INVITE—»
«4-7. 100 (Trying) —

'8.183 (Session
9.183 (Session Progress)
Progress)

10. Authorize QoS Resources

~11. 183 (Session
Progress)

12, PRACK

13. Resource

: -15. PRACK—»
Reservation

< 16. 200 (OK)

<18, 200 (OK)

———19. UPDATE b

<24, 200 (OK)

427, 180 (Rinaing)
—28. PRACK ——p»

€33, 200 (OK) -

- 34. CANCEL—»
«——35. 200 (OK)——

36. Revoke QoS Resources

- 37. CANCEL—»
4——38. 200 (OK)——

- 39. CANCEL—»
4—40. 200 (OK)—

41. 487 (Request

Teminated)
43. 487 (Request | 42. ACK—
Terminated)
45. 487 (Request | 44. ACK ’

Terminated)
46. ACK——p

Figure 7.2.2.3-1: Session abandoned or resource failure
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1-7. INVITE (UE to P-CSCF) et seq
UE#1 initiated a session, as described in subclause 7.2.2.1.
8-33.183 Session Progress (S-Sto MO#1a) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.2.2.1.

34. CANCEL (UE to P-CSCF) — see examplein table 7.2.2.3-34
The UE cancelled the original INVITE request.

Table 7.2.2.3-34: CANCEL (UE to P-CSCF)

CANCEL tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwards: 70

Rout e: <si p: pcscf 1. visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 127 CANCEL

Content-Length: 0O

35.200 OK (P-CSCF to UE) — see examplein table 7.2.2.3-35
Upon receive the CANCEL request from the UE, P-CSCF sends 200 OK.

Table 7.2.2.3-35: 200 OK (P-CSCF to UE)

SIP/2.0 200 &K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To:

Call-1D:

CSeq:

Content-Length: O

36. Revoke QoS authorization
P-CSCF removes the QoS authorization, if any, for this session.
37.CANCEL (P-CSCF to S-CSCF) — see examplein table 7.2.2.3-37
The P-CSCF forwards the CANCEL request to S-CSCF.

Table 7.2.2.3-37: CANCEL (P-CSCF to S-CSCF) (related to table 7.2.2.3-34)

CANCEL tel:+1-212-555-2222 SIP/2.0
Via: SIP/2.0/UDP pcscfl. visitedl. net; branch=z9hG4bK240f 34. 1
Max- Forwards: 70

Rout e: <si p:scscfl. honel. net;Ilr>

From

To:

Call-I1D

Cseq:

Cont ent - Lengt h:

38.200 OK (S-CSCF to P-CSCF) — see examplein table 7.2.2.3-38
Upon receiving the CANCEL request from the P-CSCF, S-CSCF sends 200 OK.

Table 7.2.2.3-38: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 X
Via: SIP/2.0/UDP pcscfl. visitedl. net; branch=z9hG4bK240f 34. 1
From
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To:

Call-1D:

CSeq:

Content -Length: 0O

39. CANCEL (S-CSCF to S-S) — seeexamplein table 7.2.2.3-39 (related to table 7.2.2.3-37)
The S-CSCF forwards the CANCEL request to the appropriate S-CSCF-to-S-CSCF procedure.

Table 7.2.2.3-39: CANCEL (S-CSCF to S-S)

CANCEL si p: user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwards: 70

From

To:

Call-1D

Cseq:

Cont ent - Lengt h:

40.200 OK (S-Sto S-CSCF) —see examplein table 7.2.2.3-40
Upon receive the CANCEL request from the S-CSCF, the next hop (whatever it is) sends 200 OK.

Table 7.2.2.3-40: 200 OK (S-S to S-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4AbK332b23. 1
From
To:
Call-1D:
CSeq:
Content-Length: O

41.487 Request Terminated (S Sto M O#1a) — see examplein table 7.2.2.3-41

The termination procedure cancelled the request, and returned a SIP error response to the original INVITE
request.

Table 7.2.2.3-41: 487 Request Terminated (S-S to MO#1a)

SI P/ 2.0 487 Request Term nated
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq: 127 INVITE

Content-Length: O

42. ACK (MO#lato S-S) - seeexamplein table 7.2.2.3-42

Upon receive the 487 response from the S-S procedure, S-CSCF sends ACK.

Table 7.2.2.3-42: ACK (MO#lato S-S)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwards: 70

From

To:

Call-1D

CSeq: 127 ACK

Content -Length: 0O

43.487 Request Terminated (S-CSCF to P-CSCF) - see examplein table 7.2.2.3-43 (related to table 7.2.2.3-41)
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The S-CSCF returned the SIP error response to P-CSCF.

Table 7.2.2.3-43: 487 Request Terminated (S-CSCF to P-CSCF)

SI P/ 2.0 487 Request Terni nated
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Content-Length: O

44. ACK (P-CSCF to S-CSCF) - seeexamplein table 7.2.2.3-44
Upon receive the 487 response from the S-CSCF, P-CSCF sends ACK.

Table 7.2.2.3-44: ACK (P-CSCF to S-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP pcscfl. visitedl. net; branch=z9hG4bK240f 34. 1
Max- Forwards: 70

Rout e: <si p:scscfl. honel. net;Ilr>

From

To:

Call-I1D

CSeq: 127 ACK

Content-Length: O

45. 487 Request Terminated (P-CSCF to UE) - see examplein table 7.2.2.3-45 (related to table 7.2.2.3-43)
The P-CSCF returned a SIP response to UE.

Table 7.2.2.3-45: 487 Request Terminated (P-CSCF to UE)

SI P/ 2.0 487 Request Term nated

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To:

Call-1D

CSeq:

Retry-After: 3600

Content-Length: O

46. ACK (UE to P-CSCF) — see examplein table 7.2.2.3-46

Upon receive the 487 response from the P-CSCF, UE sends ACK.

Table 7.2.2.3-46: ACK (UE to P-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bkKnashds7
Max- Forwar ds: 70

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
From

To:

Call-I1D

CSeq: 127 ACK

Content-Length: O

7.2.3 MO#2

7.23.1 (MO#2) Mobile origination, located in home network (S-S#2, MT#2 assumed)

Figure 7.2.3.1-1 shows an origination procedure which applies to subscribers located in their home service area.
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The UE islocated in the home network, and determines the P-CSCF viathe CSCF discovery procedure. During
registration, the home network allocates an S-CSCF in the home network.

When registration is complete, the P-CSCF knows the name/address of S-CSCF.

NOTE: Although S-S#2 flow is assumed, home2.net is used in the Record-Route and Route headersin order to be
more generic and clearly identify the originating and terminating nodes. In the S-S#2 scenario home2.net
= homel.net.
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Home Network

UE P-CSCF S-CSCF

1. INVITE—»
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7. 100 (Trying)—

8. 183 (Session
9. 183 (Session < ( —
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Progress)
10. Authorize QoS Resources
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«——34. 200 (OK)——
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39. ACK———p

40. ACK——p

Figure 7.2.3.1-1: MO#2
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Procedure MO#2 is as follows:

1

INVITE (UE to P-CSCF) - see examplein table 7.2.3.1-1

UE#1 determines the complete set of codecsthat it is capable of supporting for this session. It builds a SDP
contai ning bandwidth requirements and characteristics of each, and assigns local port numbers for each
possible media flow. Multiple media flows may be offered, and for each mediaflow (m=linein SDP), there
may be multiple codec choices offered.

For this example, it is assumed that UE#1 is willing to establish a multimedia session comprising a video
stream and an audio stream. The video stream supports two codecs, either H.263 or MPEG-4 Visual. The
audio stream supports the AMR codec.

UE sends the INVITE reguest, containing an initial SDP, to the P-CSCF determined via the CSCF discovery
mechanism.

Table 7.2.3.1-1: INVITE (UE to P-CSCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&4bKnashds7
Max- For war ds: 70

Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>, <si p:scscfl. honel.net;Ilr>
P-Preferred-ldentity: "John Doe" <tel:+1-212-555-1111>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition, sec-agree

Proxy- Require: sec-agree

Supported: 100re

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321
port-c=8642; port-s=7531

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 98 H263

a=rtpmap: 99 MP4V-ES

a=fnmtp:98 profile-level-id=0
mFaudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:qos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

Request-URI: Contains the international E.164 number from the user. Thisis specified by the UE as

<tel:E.164 number>. Thisisin accordance to standard |ETF procedures for specifying dialled
digits.

Via: contains the 1P address or FQDN of the originating UE.

Route: contains the P-CSCF address learnt during P-CSCF discovery, including the port number

negotiated during the security agreement, plus the elements from the Service-Route header
from registration.
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P-Preferred-ldentity: The user provides a hint about the identity to be used for this session.
P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.
Cseq: A random starting number.

Contact: isaSIP URI that contains the | P address or FQDN of the originating UE. It also contains the
port number where the UE wants to receive protected messages.

Security-Verify: Contains the security agreement as represented by the received Security-Server header.

SDP The SDP contains a set of codecs supported by UE#1 and desired by the user at UE#1 for this
session.

Upon receiving the INVITE, the P-CSCF stores the following information about this session, for usein
possible error recovery actions — see examplein table 7.2.3.1-1b:

Table 7.2.3.1-1b: Storage of information at P-CSCF

Request-URI : tel:+1-212-555-2222

From <sip:userl_publicl@onel. net>;tag=171828

i To: <tel:+1-212-555-2222>

Call -1 D: cb03a0s09a2sdf gl kj 490333

! Cseq(2dest): 127 INVITE

Cseq(2orig): none

Rout e(2dest): <sip:scscfl. honel. net;lr>

Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

2. 100 Trying (P-CSCF to UE) — see examplein table 7.2.3.1-2
P-CSCF respondsto the INVITE request (1) with a 100 Trying provisional response.

Table 7.2.3.1-2: 100 Trying (P-CSCF to UE)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bkKnashds7
From

To:

Call-1D:

CSeq:

Content-Length: O

3. INVITE (P-CSCF to S-CSCF) — see examplein table 7.2.3.1-3
The P-CSCF adds itself to the Record-Route header and Via header.

The P-CSCF removes the Security-V erify header and associated "sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

The INVITE request is forwarded to the S-CSCF.

Table 7.2.3.1-3: INVITE (P-CSCF to S-CSCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Recor d- Rout e: <si p: pcscfl. honel. net;Ir>

Rout e: <si p:scscfl. homel. net;lr>

P- Asserted-ldentity: "John Doe" <tel:+1-212-555-1111>

P- Access- Net wor k- | nf o:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy:

From

To:

Call-1D:

Cseq:

Require: precondition

Support ed:
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Cont act :

Al ow

Cont ent - Type:
Content-Length: (.)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

P-Asserted-ldentity: P-CSCF insertsthe TEL URI in the P-Asserted-1dentity header field and it also removes P-
Preferred-1dentity header field.

P-Access-Networ k-Info: This header contains information from the UE.

P-Charging-Vector: The P-CSCF inserts this header and populates the icid parameters with a unique globally
value.

Upon receiving the INVITE, the S-CSCF stores the following information about this session, for usein
charging or possible error recovery actions — see examplein table 7.2.3.1-3b:

Table 7.2.3.1-3b: Storage of information at S-CSCF

Request-URI: tel:+1-212-555-2222

v From <sip:userl1_publicl@onel. net>;tag=171828

i To: <tel:+1-212-555-2222>

tCall-1D cb03a0s09a2sdf gl kj 490333

i CSeq(2dest): 127 INVITE

i Cseq(2orig): none

i Route(2orig): <sip:pcscfl. honel.net;lr>

Contact (orig): <sip:[5555::aaa:bbb:ccc:ddd]: 1357; conp=si gconp>

¥
¥ ¥
1 e

r
[
'

4. 100 Trying (S-CSCF to P-CSCF) - seeexamplein table 7.2.3.1-4

S-CSCF responds to the INVITE request (3) with a100 Trying provisional response.

Table 7.2.3.1-4: 100 Trying (S-CSCF to P-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Content-Length: O

5. Evaluation of initial filter criterias

S-CSCF validates the service profile of this subscriber, and evaluates theinitial filter criterias.
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6. INVITE (MO#21t0 S-S) —see examplein table 7.2.3.1-6

S-CSCF forwards the INVITE request, as specified by the S-CSCF to S-CSCF procedures. Asthe S-CSCF
does not know whether the I-CSCF at home2.net is aloose router or not, it does not introduce a Route
header.

Table 7.2.3.1-6: INVITE (MO#2 to S-S)

I NVI TE si p: user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

Recor d- Rout e: <si p: scscfl. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net

Privacy:

From

To:

Call-1D:

Cseq:

Require:

Support ed:

Cont act :

Al ow

Cont ent - Type:

Content-Length: (...)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

Request-URI:  Inthe case where the Request-URI of the incoming INVITE request to S-CSCF containsa TEL -
URL [5], it hasto be translated to a globally routable SIP-URL before applying it as Request-URI
of the outgoing INVITE request. For this address trandation the S-CSCF uses the services of an
ENUM-DNS protocol according to RFC 2916 [6], or any other suitable trandation database.
Database aspects of ENUM are outside the scope of this specification.

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the originating Inter Operator Identifier
(10I1) parameter of this header.

7. 100 Trying (S-Sto M O#2) — see examplein table 7.2.3.1-7

S-CSCF receives a 100 Trying provisional response, as specified by the S-CSCF to S-CSCF procedures.

Table 7.2.3.1-7: 100 Trying (S-S to MO#2)

SIP/2.0 100 Trying
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
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To

Call-1D

CSeq

Content -Length: 0O

8. 183 Session Progress (S-Sto MO#2) — see examplein table 7.2.3.1-8

The media stream capabilities of the destination are returned along the signalling path, in a 183 Session
Progress provisional response (to (6)), per the S-CSCF to S-CSCF procedures.

Table 7.2.3.1-8: 183 Session Progress (S-S to MO#2)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e: <si p: pcscf 2. home2. net;lr>, <sip:scscf2. home2.net;lr> <sip:scscfl. homel.net;lr>
<si p: pcscf 1. hormel. net;lr>
P- Asserted-ldentity: "John Smith" <tel:+1-212-555-2222>
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =homel.net; term
i oi =hone2. net
Privacy: none
From
To: <tel:+1-212-555-2222>;tag=314159
Call -1D:
CSeq
Require: 100re
Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>
Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
RSeq: 9021
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933623 IN | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555:: eee: fff:aaa: bbb

t=0 0

mevi deo 10001 RTP/ AVP 98 99

b=AS: 75

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=rtpmap: 99 MP4V-ES

a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

Upon receiving the 183 Session Progress, the S-CSCF stores the following information about this session, for

use in providing enhanced services, charging or in possible error recovery actions — see examplein table
7.2.3.1-8b.

Table 7.2.3.1-8b: Storage of information at S-CSCF

{ Request-URl: tel:+1-212-555-2222

» From <sip:userl_publicl@onel. net>;tag=171828

; To: <tel:+1-212-555-2222>;tag=314159

v Call-1D cb03a0s09a2sdf gl kj 490333

i CSeq(2dest): 127 INVITE

1 CSeq(20rig): none

i Rout e(2dest): <sip:scscf2. hone2. net;|r>, <sip:pcscf2. hone2. net;lr>
i Rout e(2orig): <sip:pcscfl. honel. net;lr>
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1 Contact (dest): <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>
Contact (orig): <sip:[5555::aaa: bbb:ccc: ddd]: 1357; conp=si gconp>

[
i
L e e

9. 183 Session Progress (S-CSCF to P-CSCF) —see examplein table 7.2.3.1-9
S-CSCF forwards the 183 Session Progress response to P-CSCF.

Table 7.2.3.1-9: 183 Session Progress (S-CSCF to P-CSCF)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Asserted-ldentity:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy:
From
To:
Call-1D:
CSeq:
Requi re:
Cont act :
Al l ow:
RSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=

Upon receiving the 183 Session Progress, the P-CSCF saves the information as shown in table 7.2.3.1-9b:

Table 7.2.3.1-9b: Storage of information at P-CSCF

{ Request-URl: tel:+1-212-555-2222

» From <sip:userl_publicl@onel. net>;tag=171828

; To: <tel:+1-212-555-2222>;tag=314159

v Call-1D cb03a0s09a2sdf gl kj 490333

i Cseq(2dest): 127 INVITE

1 CSeq(20rig): none

i Route(2dest): <sip:scscfl. honel. net;lr> <sip:scscf2 hone2. net;lr>,
i <sip:pcscf2. honme2. net;|r>

+ Contact (dest): <sip:[5555::eee:fff:aaa: bbb]: 8805; conp=si gconp>

i Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd]: 1357; conp=si gconp>

10. Authorize QoS Resour ces
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P-CSCF authorizes the resources necessary for this session. The approval of QoS commitment either happens
at this stage or after 200 OK of INVITE (35) based on operator local policy.

11. 183 Session Progress (P-CSCF to UE) — see examplein table 7.2.3.1-11

P-CSCF forwards the 183 Session Progress response to the originating endpoint.

Table 7.2.3.1-11: 183 Session Progress (P-CSCF to UE)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&G4bknashds7

Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,
<si p: pcscf 1. visitedl. net: 7531; 1 r; conp=si gconp>

P- Medi a- Aut hor i zati on: 0020000100100101706466312e686f 6d65312e6e6574000c02013942563330373200
P- Asserted-ldentity:

Privacy:

From

To:

Call-1D:

CSeq:

Requi re:

Cont act :

Al l ow

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

P-Media-Authorization: a P-CSCF generated authorization token. This particular example shows a Policy-Element
generated by "pdf1.homel.net" with credentials "9BV3072". "00" at the end of the
authorization token is required to pad to a multiple of 4 bytes.

Record-Route: The P-CSCF rewrites the Record-Route header to add the port number negotiated during
the security agreement and the comp=sigcomp parameter to its own SIP URI.

12. PRACK (UE to P-CSCF) —seeexamplein table 7.2.3.1-12

UE#1 determines which media flows should be used for this session, and which codecs should be used for
each of those media flows. If there was any change in media flows, or if there was more than one choice of
codec for amedia flow, then UE#1 include a new SDP offer in the PRACK request sent to UE#2).

For this example, assume UE#1 chooses H.263 as the codec to use for the single video stream. Therefore,
UE#1 sends anew SDP offer in the PRACK request.
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Table 7.2.3.1-12: PRACK (UE to P-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwar ds: 70

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
<si p: scscf 2. home2. net; | r>, <sip:pcscf2. homre2. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition, sec-agree

Proxy- Require: sec-agree

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642
port-s=7531

RAck: 9021 127 INVITE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 | N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

Request-URI: Takes the value of the Contact header of the received 183 Session Progress response.
Via: Takes the value of either the IP address or FQDN of the originating UE.
From:/To:/Call-ID:  Copied from the 183 Session Progress response so that they include any tag parameter.
Cseq: Takes a higher value than that in the previous request.

Security-Verify: Contains the security agreement as represented by the received Security-Server header.

13. Resour ce Reservation

After determining the final media streamsin step #11, UE initiates the reservation procedures for the
resources needed for this session.

14. PRACK (P-CSCF to S-CSCF) — see examplein table 7.2.3.1-14
The P-CSCF forwards the PRACK request to S-CSCF.

The P-CSCF removes the Security-V erify header and associated " sec-agree” option-tags prior to forwarding
the request. As the Proxy-Require header is empty, it removes this header completely.

Table 7.2.3.1-14: PRACK (P-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69
P- Access- Net wor k-1 nfo
Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr> <sip:pcscf2. hone2.net;Ilr>
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From

To:

Call-1D:

Cseq:

Require: precondition
RAck:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

15.PRACK (MO#21t0 S-S) —seeexamplein table 7.2.3.1-15
S-CSCF forwards the PRACK request to the terminating endpoint, as per the S-CSCF to S-CSCF procedure.

Table 7.2.3.1-15: PRACK (MO#2 to S-S)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68

Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. hone2.net;Ilr>
From

To:

Call-1D:

Cseq:

Requi re:

RAck:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
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16.200 OK (S-Sto MO#2) —see examplein table 7.2.3.1-16

The destination endpoint responds to the PRACK request (14) with a 200 OK response, per the S-CSCF to S-
CSCF procedures.

Table 7.2.3.1-16: 200 OK (S-S to MO#2)

SIP/2.0 200 X
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

CSeq
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nmevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:qos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

17.200 OK (S-CSCF to P-CSCF) — see examplein table 7.2.3.1-17
S-CSCF forwards the 200 OK response to P-CSCF-.

Table 7.2.3.1-17: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Fro
To

CSeq
Cont ent - Type
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
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18.200 OK (P-CSCF to UE) — see examplein table 7.2.3.1-18
P-CSCF forwards the 200 OK response to UE.

Table 7.2.3.1-18: 200 OK (P-CSCF to UE)

SIP/2.0 200 K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bKnashds7
Fro

To:

CSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

19. UPDATE (UE to P-CSCF) — see examplein table 7.2.3.1-19

When the resource reservation is completed, UE sends the UPDATE request to the terminating endpoint, via
the signalling path established by the INVITE request. The request is sent first to P-CSCF.

Table 7.2.3.1-19: UPDATE (UE to P-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; comp=si gconp SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwar ds: 70

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>, <si p:scscfl. honel.net;Ir>,
<si p: scscf 2. home2. net; | r>, <sip:pcscf2. homre2. net;lr>

From

To:

Call-1D

Cseq: 129 UPDATE

Require: sec-agree

Proxy- Require: sec-agree

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642;
port-s=7531

Cont ent - Type: application/sdp

Content-Length: (.)
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v=0

0=- 2987933615 2987933617 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal sendrecv
a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv
a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 97 AVR

a=fntp: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

Request-URI: Takes the value of the Contact header of the received 183 Session Progress response.
Via: Takes the value of either the IP address or FQDN of the originating UE.
From:/To:/Call-ID:  Copied from the 183 Session Progress response so that they include any tag parameters.
CSeq: Takes a higher value than that in the previous request.
Security-Verify: Contains the security agreement as represented by the received Security-Server header.

The SDP indicates that the resource reservation was successful in the local segment.
20. UPDATE (P-CSCF to S-CSCF) — see examplein table 7.2.3.1-20

The P-CSCF removes the Security-Verify header and associated "sec-agree” option-tags prior to forwarding
the request. Asthe Require and Proxy-Require headers are empty, it removes these headers completely.

The P-CSCF forwards the UPDATE request to S-CSCF.

Table 7.2.3.1-20: UPDATE (P-CSCF to S-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69
P- Access- Net wor k- | nfo
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodmt6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : 4b4: 3c3: 2d2: 1lel];
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-iteml; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"
Rout e: <si p:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr>, <sip:pcscf2. hone2.net;Ilr>
From
To
Call-I1D
Cseq
Cont ent - Type
Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=
m=
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b=
a=
a=
a=
a=
a=
a=
a=

Upon receiving the UPDATE, the S-CSCF stores the following information about this session, for usein
charging - see example in table 7.2.3.1-20b.

Table 7.2.3.1-20b: Storage of information at S-CSCF

Request-URI : tel:+1-212-555-2222

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq(2dest): 127 INVITE

Cseq(2orig): none

Rout e(2orig): <sip:pcscfl.visitedl. net;Ilr>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Contact (orig): <sip:[5555::aaa:bbb:ccc: ddd]: 1357; conp=si gconp>

Cont act (dest): <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>

21. UPDATE (MO#21t0 S-S) — see examplein table 7.2.3.1-21

S-CSCF forwards the UPDATE request to the terminating endpoint, as per the S-CSCF to S-CSCF
procedure.

Table 7.2.3.1-21: UPDATE (MO#2 to S-S)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68
Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. hone2.net;Ilr>
From
To:
Call-1D
Cseq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=

22.200 OK (S-Sto MO#2) —seeexamplein table 7.2.3.1-22
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The destination endpoint responds to the UPDATE request (21) with a 200 OK, per the S-CSCF to S-CSCF
procedures.

Table 7.2.3.1-22: 200 OK (S-S to MO#2)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D
CSeq:
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933625 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

mevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos |l ocal sendrecv
a=curr:gos renote sendrecv

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv
a=curr:gos renote sendrecv

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

The SDP indicates that the resource reservation was successful both in the local and the remote segment.
23.200 OK (S-CSCF to P-CSCF) —see examplein table 7.2.3.1-23
S-CSCF forwards the 200 OK response to P-CSCF.

Table 7.2.3.1-23: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 X
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h(AbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

CSeq
Cont ent - Type:
Content - Lengt h

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
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a=
a=
a=

24.200 OK (P-CSCF to UE) —see examplein table 7.2.3.1-24
P-CSCF forwards the 200 OK response to UE.

Table 7.2.3.1-24: 200 OK (P-CSCF to UE)

SIP/2.0 200 K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&Gtbknashds7
From

To:

Call-1D:

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

25.180 Ringing (S-Sto M O#2) - see examplein table 7.2.3.1-25

The called UE may optionally perform aerting. If so, it signals thisto the calling party by a 180 Ringing
provisional response to (6). Thisresponseis sent to S-CSCF per the S-CSCF to S-CSCF procedure.

Table 7.2.3.1-25: 180 Ringing (S-S to MO#2)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. hone2. net; I r>, <sip:scscf2. hone2.net;lr>, <sip:scscfl. honel.net;lr>,

<si p: pcscf 1. honmel. net;lr>

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconmp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

RSeq: 9022

Content -Length: O

26. 180 Ringing (S-CSCF to P-CSCF) — see example in table 7.2.3.1-26
S-CSCF forwards the 180 Ringing response to P-CSCF.
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Table 7.2.3.1-26: 180 Ringing (S-CSCF to P-CSCF)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From

Require:

Cont act :

Al l ow

RSeq:

Cont ent - Lengt h:

27.180 Ringing (P-CSCF to UE) — see example in table 7.2.3.1-27

P-CSCF forwards the 180 Ringing response to UE.

Table 7.2.3.1-27: 180 Ringing (P-CSCF to UE)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,
<si p: pcscfl.visitedl. net: 7531; | r; conmp=si gconp>

From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al l ow

RSeq:

Cont ent - Lengt h:

Record-Route: The P-CSCF rewrites the Record-Route header to add the port number negotiated during the
security agreement and the comp=sigcomp parameter to its own SIP URI

28. PRACK (UE to P-CSCF) — see examplein table 7.2.3.1-28

UE indicates to the originating subscriber that the destination is ringing. It acknowledges the 180 Ringing
provisional response (27) with a PRACK reguest.

Table 7.2.3.1-28: PRACK (UE to P-CSCF)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwards: 70

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>, <si p:scscfl. honel. net;Ir>,
<si p: scscf 2. home2. net; | r>, <sip:pcscf2. homre2. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 130 PRACK

Require: sec-agree

Proxy- Require: sec-agree

Security-Verify: ipsec-3gpp; g=0.1; al g=hmac-sha-1-96; spi=87654321; port1=7531
RAck: 9022 127 INVITE

Content-Length: O

Request-URI: Takes the value of the Contact header of the received 180 Ringing response.

Via: Takes the value of either the IP address or FQDN of the originating UE.
From:/To:/Call-ID:  Copied from the 180 Ringing response so that they include any revised tag parameters.
Cseq: Takes a higher value than in the previous request.
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Security-Verify: Contains the security agreement as represented by the received Security-Server header.
29.PRACK (P-CSCF to S-CSCF) —see examplein table 7.2.3.1-29
The P-CSCF forwards the PRACK request to S-CSCF.

The P-CSCF removes the Security-V erify header and associated "sec-agree” option-tags prior to forwarding
the request. Asthe Require and Proxy-Require headers are empty, it removes these headers completely.

Table 7.2.3.1-29: PRACK (P-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ir> <sip:pcscf2. hone2.net;Ilr>
From
To:
Call-1D:
Cseq:
RAck:
Cont ent - Lengt h:

30.PRACK (MO#21t0 S-S) —seeexamplein table 7.2.3.1-30
S-CSCF forwards the PRACK request to the terminating endpoint, as per the S-CSCF to S-CSCF procedure.

Table 7.2.3.1-30: PRACK (MO#2 to S-S)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68
Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. hone2.net;lr>
From
To:
Call-1D:
Cseq:
RAck:
Cont ent - Lengt h:

31.200 OK (S-Sto MO#2) — seeexamplein table 7.2.3.1-31

The destination endpoint responds to the PRACK request (30) with a 200 OK response.

Table 7.2.3.1-31: 200 OK (S-S to MO#2)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Content -Length: O

32.200 OK (S-CSCF to P-CSCF) —see examplein table 7.2.3.1-32
S-CSCF forwards the 200 OK response to P-CSCF.

Table 7.2.3.1-32: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
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To:

Call-1D:

CSeq:

Cont ent - Lengt h:

33.200 OK (P-CSCF to UE) — see examplein table 7.2.3.1-33
P-CSCF forwards the 200 OK response to UE.

Table 7.2.3.1-33: 200 OK (P-CSCF to UE)

SIP/2.0 200 K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&Gtbknashds7
From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

34.200 OK (S-Sto MO#2) —seeexamplein table 7.2.3.1-34

When the called party answers, the terminating endpoint sends a 200 OK final responseto the INVITE
request (6), as specified by the termination procedures and the S-CSCF to S-CSCF procedures, to S-CSCF.

Table 7.2.3.1-34: 200 OK (S-S to MO#2)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. hone2. net; | r>, <sip:scscf2. hone2.net;lr>, <sip:scscfl. honel.net;lr>,
<si p: pcscf 1. hormel. net;lr>

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D:

CSeq: 127 INVITE

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconmp>

Content-Length: O

35.200 OK (S-CSCF to P-CSCF) —see examplein table 7.2.3.1-35
S-CSCF sends a 200 OK final response along the signalling path back to P-CSCF.

Table 7.2.3.1-35: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h(AbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From
To:
Call-1D:
CSeq:
Cont act :
Al ow
Cont ent - Lengt h:

36. Approval of QoS Commit
The P-CSCF approves the commitment of the QoS resourcesif it was not approved already in step (10).
37.200 OK (P-CSCF to UE) — see examplein table 7.2.3.1-37

P-CSCF indicates the resources reserved for this session should now be committed, and forwards the 200 OK
final response to the session originator. UE can start media flow(s) for this session.
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Table 7.2.3.1-37: 200 OK (P-CSCF to UE)

SIP/2.0 200 &K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7

Recor d- Rout e: si p: pcscf2.visited2. net;lr> <sip:scscf2. hone2.net;Ilr> <sip:scscfl. honel.net;lr>,
<si p: pcscfl.visitedl. net: 7531; | r; conmp=si gconp>

From

Al l ow:
Cont ent - Lengt h:

Recor d-Route: The P-CSCF rewrites the Record-Route header to add the port number negotiated during
the security agreement and the comp=sigcomp parameter to its own SIP URI.

38.ACK (UE to P-CSCF) — see examplein table 7.2.3.1-38

UE starts the media flow for this session, and responds to the 200 OK (39) with an ACK request sent to P-
CSCF.

Table 7.2.3.1-38: ACK (UE to P-CSCF)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG&G4bkKnashds7
Max- Forwar ds: 70

Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>, <si p:scscfl. honel.net;Ir>,
<si p: scscf 2. home2. net; | r>, <sip:pcscf2. homre2. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 ACK

Content-Length: O

Cseq: Isrequired to be the same value as Cseq isoriginal INVITE request [3].
39. ACK (P-CSCF to S-CSCF) —see examplein table 7.2.3.1-39
P-CSCF forwards the ACK request to S-CSCF.

Table 7.2.3.1-39: ACK (P-CSCF to S-CSCF)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69
Rout e: <si p: scscfl. honel. net;|r>, <sip:scscf2. hone2.net;lr> <sip:pcscf2. hone2.net;Ilr>
From
To:
Call-1D:
Cseq:
Cont ent - Lengt h:

40.ACK (MO#21t0 S-S) — see examplein table 7.2.3.1-40

S-CSCF forwards the ACK request to the terminating endpoint, per the S-CSCF to S-CSCF procedure.

Table 7.2.3.1-40: ACK (MO#2 to S-S)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. hone2.net;Ilr>

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:
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7.2.3.2 Failure in termination procedure

The roaming subscriber that initiated a session with procedure MO#2 had the attempt fail due to an error detected in the
Termination procedure or in the S-CSCF-to-S-CSCF procedure. This could be due to, for example, destination busy
(error code 486), destination service denied (error code 403), destination currently out of coverage (error code 480), or
some other error.

Depending on the exact error that causes the session initiation failure, and when the error situation was detected, UE#1
could be at many different stagesin the session establishment procedure. Thisis shown in figure 7.2.3.2-1, as optional
messages 7-33 that may appear in this error procedure.

Home Network

UE P-CSCF S-CSCF

1. INVITE—p
<4—2. 100 (Trying)—

3. INVITE—p

—4. 100 (Trying)—]

5. Evaluation of Initial
Filter Criterias

—6. INVITE—»
¢-7. 100 (Trying)——

8.183 (Session

9. 183 (Session Progress)
Progress)

777777 11. 183 (Session
Progress)

——12. PRACK — b

13. Resource
Reservation

"""""""""""""" 4——17. 200 (OK) -~

4—18. 200 (OK)——

—.14. PRACK -

>
<—16. 200 (OK)

——19. UPDATE— b
- 20. UPDATE —— P

<—23. 200 (OK)
€24, 200 (OK ()

€ 26. 180 (Ringing) —

- 28. PRACK

29, PRACK -

Figure 7.2.3.2-1: Failure in termination procedure

1-6. INVITE (UE to P-CSCF) et seq
UE#1 initiated a session, as described in subclause 7.2.3.1.
7-33.100 Trying (S-Sto M O#2) et seq
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Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.2.3.1.

34.xxx Error (S-Sto M O#2) — see examplein table 7.2.3.2-34
The termination procedure detected some error situation, and returned a SIP error response.

NOTE 1: The error response may be, for example, "486 Busy", "403 Service Denied", "480 Temporarily
Unavailable", or others. For this example, "486 Busy" is shown.

Table 7.2.3.2-34: 486 Busy Here (S-S to MO#2)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>;tag=314159
Cal | -1 D: ch03a0s09a2sdf gl kj 490333
Cseq: 127 INVITE
Retry-After: 3600
Content-Length: O

35.ACK (MO#21t0 S-S) — see examplein table 7.2.3.2-35

Upon receive the 486 response from the S-S procedure, S-CSCF sends ACK.

Table 7.2.3.2-35: ACK (MO#2 to S-S)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwar ds: 70

Rout e: <si p: scscf2. home2. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

36.xxx Error (S-CSCF to P-CSCF) — see examplein table 7.2.3.2-36 (related to table 7.2.3.2-34)
The S-CSCF returned a SIP error response to P-CSCF.

NOTE 2: The error response may be, for example, "486 Busy", "403 Service Denied", "480 Temporarily
Unavailable", or others. For this example, "486 Busy" is shown.

Table 7.2.3.2-36: 486 Busy Here (S-CSCF to P-CSCF)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Retry-After: 3600
Content-Length: O

37.ACK (P-CSCF to S-CSCF) —see examplein table 7.2.3.2-37
Upon receive the 486 response from the S-CSCF procedure, P-CSCF sends ACK.

Table 7.2.3.2-37: ACK (P-CSCF to S-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4AbK431h23. 1
Max- Forwar ds: 70

Rout e: <si p:scscfl. honel. net;Ilr>
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From

To:

Call-1D

CSeq: 127 ACK
Content-Length: O

38. Revoke QoS authorization
P-CSCF removes the QoS authorization, if any, for this session.

39.xxx Error (P-CSCF to UE) —see examplein table 7.2.3.2-39 (related to table 7.2.3.2-36)
The P-CSCF returned a SIP error response to UE.

NOTE 3: The error response may be, for example, "486 Busy", "403 Service Denied", "480 Temporarily
Unavailable", or others. For this example, "486 Busy" is shown.

Table 7.2.3.2-39: 486 Busy Here (P-CSCF to UE)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bKnashds7
From

To:

Call-1D:

CSeq:

Retry-After: 3600

Content-Length: O

40. ACK (P-CSCF to S-CSCF) —see examplein table 7.2.3.2-40

Upon receive the 486 response from the P-CSCF, UE sends ACK.

Table 7.2.3.2-40: ACK (UE to P-CSCF)

ACK tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
Max- Forwar ds: 70

Rout e: <si p: pcscf 1. honel. net: 7531; | r; conp=si gconp>, <si p:scscfl. honel.net;Ilr>
From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

7.2.3.3 Session abandoned, or resource failure

The roaming subscriber that initiated a session with procedure M O#2 either abandoned the attempt, or was unable to
obtain the resources necessary for the session. The signalling flow for this error handling is shown in figure 7.2.3.3-1.

If the session is aborted due to failure to obtain resources, it will occur at step #18 in the signalling flow; steps 19-33
(marked as optional) will not be present. If the session is abandoned due to user command, it can happen at any point
between steps 8-33.
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Home Network

UE P-CSCF S-CSCF

1. INVITE—»
4—2. 100 (Trying)—

3. INVITE—p
—4. 100 (Trying) —

5. Evaluation of Initial
Filter Criterias

«—7. 100 (Trying) ——
6. INVITE—»

9. 183 (Session 8. 183 (Session

Progress) Progress)

10. Authorize QoS Resources

11. 183(Session |
Progress)
—————————————————————— 12. PRACK |

13. Resource
Reservation

-15. PRACK -
16. 200 (OK)-

< 18. 200 (OK)

rrrrrrrrrrrrrrrrrrrr 19. UPDATE &

-21. UPDATE-
122. 200 (OK)-

€ 24.200 (OK)

€27, 180 (Rinaing) -
—————————————————————— 28. PRACK P

<—33.200 (OK)
- 34. CANCEL b
4 35. 200 (OK)——

36. Revoke QoS
Resources

37 CANCEL——»
4——38. 200 (OK)—

- 39. CANCEL—»
«——40. 200 (OK)——

41. 487 (Request
Terminated)

42. ACK—»

43. 487 (Request |
Terminated)

44, ACK——»

47

45. 487 (Request |
Terminated)

46. ACK——»

Figure 7.2.3.3-1: Session abandoned or resource failure
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1-7. INVITE (UE to P-CSCF) et seq
UE#1 initiated a session, as described in subclause 7.2.3.1.
8-33.183 Session Progress (S-Sto MO#2) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.2.3.1.

34. CANCEL (UE to P-CSCF) — see examplein table 7.2.3.3-34
The UE cancelled the original INVITE request.

Table 7.2.3.3-34: CANCEL (UE to P-CSCF)

CANCEL tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7

Max- Forwards: 70

Rout e: <si p: pcscf 1. visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 127 CANCEL

Content-Length: 0O

35.200 OK (P-CSCF to UE) — see examplein table 7.2.3.3-35
Upon receive the CANCEL request from the UE, P-CSCF sends 200 OK.

Table 7.2.3.3-35: 200 OK (P-CSCF to UE)

SIP/2.0 200 &K

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7
From

To:

Call-1D:

CSeq:

Content-Length: O

36. Revoke QoS authorization
P-CSCF removes the QoS authorization, if any, for this session.

37.CANCEL (P-CSCF to S-CSCF) — see examplein table 7.2.3.3-37 (related to table 7.2.3.3-34)
The P-CSCF forwards the CANCEL request to S-CSCF.

Table 7.2.3.3-37: CANCEL (P-CSCF to S-CSCF)

CANCEL tel:+1-212-555-2222 SIP/2.0
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4AbK431h23. 1
Max- Forwards: 70

Rout e: <sip:scfcfl. honel. net;Ilr>

From

To:

Call-I1D

Cseq:

Cont ent - Lengt h:

38.200 OK (S-CSCF to P-CSCF) — see examplein table 7.2.3.3-38
Upon receiving the CANCEL request from the P-CSCF, S-CSCF sends 200 OK.

Table 7.2.3.3-38: 200 OK (S-CSCF to P-CSCF)

SIP/2.0 200 X
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4AbK431h23. 1
From
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To:

Call-1D:

CSeq:

Content -Length: 0O

39. CANCEL (S-CSCF to S-S) — seeexamplein table 7.2.3.3-39 (related to table 7.2.3.3-37)
The S-CSCF forwards the CANCEL request to the appropriate S-CSCF-to-S-CSCF procedure.

Table 7.2.3.3-39: CANCEL (S-CSCF to S-S)

CANCEL si p: user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwards: 70

Rout e: <si p: scscf2. home2. net;lr>

From

To:

Call-1D

Cseq:

Cont act :

Cont ent - Lengt h:

40.200 OK (S-Sto S-CSCF) —see examplein table 7.2.3.3-40
Upon receive the CANCEL request from the S-CSCF, the next hop (whatever it is) sends 200 OK.

Table 7.2.3.3-40: 200 OK (S-S to S-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
From
To:
Call-1D
CSeq:
Content -Length: 0O

41.487 Request Terminated (S-Sto M O#2) —see examplein table 7.2.3.3-41

The termination procedure cancelled the request, and returned a SIP error response to the original INVITE
request.

Table 7.2.3.3-41: 487 Request Terminated (S-S to MO#2)

SI P/ 2.0 487 Request Ternminated
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq: 127 INVITE

Content-Length: O

42. ACK (MO#21t0 S-S) — see examplein table 7.2.3.3-42

Upon receive the 487 response from the S-S procedure, S-CSCF sends ACK.

Table 7.2.3.3-42: ACK (MO#2 to S-S)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- For war ds 70

Rout e: <si p: scscf 2. hone2. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O
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43.487 Request Terminated (S-CSCF to P-CSCF) — see examplein table 7.2.3.3-43 (related to table 7.2.3.3-
41)

The S-CSCF returned the SIP error response to P-CSCF.

Table 7.2.3.3-43: 487 Request Terminated (S-CSCF to P-CSCF)

SI P/ 2.0 487 Request Terminated
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h(AbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Cont act :
Call-1D:
CSeq:
Content-Length: O

44. ACK (P-CSCF to S-CSCF) —see examplein table 7.2.3.3-44

Upon receive the 487 response from the S-CSCF, P-CSCF sends ACK.

Table 7.2.3.3-44: ACK (P-CSCF to S-CSCF)

ACK tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h&4bkK431h23. 1
Max- For war ds: 70

Rout e: <si p: scscfl. homel. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content -Length: 0O

45. 487 Request Terminated (P-CSCF to UE) — see examplein table 7.2.3.3-45 (related to table 7.2.3.3-43)
The P-CSCF returned a SIP response to UE.

Table 7.2.3.3-45: 487 Request Terminated (P-CSCF to UE)

SI P/ 2.0 487 Request Ternminated
Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&4bKnashds7
From

To:

Cont act :
Call-1D
CSeq:

Retry-After: 3600
Content-Length: O

46. ACK (UE to P-CSCF) — see examplein table 7.2.3.3-46

Upon receive the 487 response from the P-CSCF, UE sends ACK.

Table 7.2.3.3-46: ACK (UE to P-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP [5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 70

Rout e: <si p: pcscfl.visitedl. net: 7531; I r; conp=si gconp>, <sip:scscfl. honel.net;Ilr>
From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O
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7.2.4 (CS-0) CS Networks origination

The MGCF in the IM subsystem is a SIP endpoint that initiates requests on behalf of the CS Networks origination and
Media Gateway. The subsequent nodes consider the signalling asiif it came from a S-CSCF. The MGCF incorporates
the network security functionality of the S-CSCF. This MGCF does not invoke Service Control, asthis may be carried
out in the CS Networks or at the terminating S-CSCF. This origination procedure can be used for any of the MT
procedures.

Due to routing of sessions within the CS Networks, this origination procedure will only occur in the home network of
the destination subscriber. However, the destination subscriber may be roaming in a different operator's network.
Further, due to cases of session forwarding and electronic surveillance, the destination of the session through the IM
subsystem may actually be another CS Networks termination.

7.24.1 CS Networks originated sessions routed towards IM CN subsystem (through
MGCF) (S-S#2, MT#2 assumed)

This clause and figure 7.2.4.1-1 presents only the case of CS Networks originated sessions routed towards the IM CN
subsystem reaching first aMGCF.
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Home Network

Net k
CS Networks MGW MGCF
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2. H.248 interaction
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< 4.100 Trying

. 45. 183 Session Progress

6. Bearer related negotiation(if any) >
“|_7.PRACK
>

< 8. 200 OK
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10. Resource
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11.
COT
12. UPDATE
>
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N
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17. < 16. 200 OK
ACM
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19. 18. 200 OK
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<
20. H.248 interaction to
modify connection to
start media flow
21. ACK
>

Figure 7.2.4.1-1: CS Networks origination

The CS Networks Origination procedure is as follows:
1. SS7: 1AM

The CS Network establishes a bearer path to the MGW, and signals to the MGCF with alAM message,
giving the trunk identity, destination information and optionally the continuity indication.

2. H.248 Interaction

The MGCF initiates a H.248 command, to seize the trunk and an IP port.
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3. INVITE (CSOto SS)—seeexamplein table 7.2.4.1-3

The MGCF initiates an INVITE request, containing an initial SDP, as per the proper S-CSCF to S-CSCF
procedure.

Table 7.2.4.1-3: INVITE (CS-O to S-S)

I NVI TE tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h4bK779s24. 0
Max- Forwards: 70

Route: <sip:icscfl_s.honel.net;Ilr>

P- Asserted-ldentity: <tel:+1-212-555-1111>

P- Char gi ng- Vect or: ici d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net
Privacy: none

From <tel:+1-212-555-1111>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition

Supported: 100re

Cont act: <sip: ngcfl. homel. net >

Allow. INVITE, ACK, CANCEL, BYE, PRACK, UPDATE
Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mFaudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:qos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

Request-URI: Contains the international E.164 number from the user, as obtained from CS Networks
signalling.
Via: Contains the | P address or FQDN of the originating MGCF.

P-Asserted-ldentity: The MGCF insertsthe TEL URL containing the subscriber number, as received from the CS
network.

P-Charging-Vector: The MGCF inserts this header and populates the icid parameters with a globally unique

value.
Cseq: A random starting number.
Contact: Isthe SIP URI that contains the IP address or FQDN of the MGCF.
SDP The SDP contains a preconfigured set of codecs supported by the MGW.

4. 100 Trying (S-Sto CS-0) —seeexamplein table 7.2.4.1-4

MGCEF receives a 100 Trying provisional response, as specified by the S-CSCF to S-CSCF procedures.

Table 7.2.4.1-4: 100 Trying (S-S to CS-0)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
From

To

Call -1D:

CSeq

Content-Length: O
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5. 183 Session Progress (S-Sto CS-0) —seeexamplein table 7.2.4.1-5

The media stream capabilities of the destination are returned along the signalling path, in a 183 Session
Progress provisional response, per the S-CSCF to S-CSCF procedures.

Table 7.2.4.1-5: 183 Session Progress (S-S to CS-0)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0

Recor d- Rout e: <si p: pcscf 2. honel. net; I r>, <sip:scscf2. honel.net;Ilr>

P- Asserted-ldentity: "John Smith" <tel:+1-212-555-2222>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =homel.net; term
ioi =visitl. net

P- Char gi ng- Funct i on- Addr esses: ccf=[ 5555: : b99: c88: d77: e66]; ccf=[5555:: a55: b44: c33:d22];
ecf=[ 5555:: 1f f: 2ee: 3dd: 4cc]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd]

Privacy: none

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D:

CSeq

Require: 100re

Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

RSeq: 9021

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933623 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=conf: gos renote sendrecv

a=rtpmap: 97 AVR

a=f nt p: 97 node-set=0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

P-Char ging-Function-Addresses. The S-CSCF passes this header to the MGCF for charging.

Upon receiving the 183 Session Progress, the MGCEF stores the following information about this session —
see example in table 7.2.4.1-6b.

Table 7.2.4.1-6b: Storage of information at MGCF
Request-URI: tel: +1-212-555-2222
From <tel:+1-212-555-1111>;tag=171828
To: <tel:+1-212-555-2222>; t ag=314159
Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE
Rout e: <si p: scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>

6. Possible bearer related negotiation takes place
Steps 6 and 7 can be done in an arbitrary order.
7. PRACK (CS-Ot0SS)—seceexamplein table7.2.4.1-7

MGCEF sends a PRACK request without SDP, because there is not another set of codecs to the original SDP
offer.

Table 7.2.4.1-7: PRACK (CS-O to S-S)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
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Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
Max- Forwar ds: 70

Rout e: <si p:scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>
From <tel:+1-212-555-1111>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Requi re: preconditions

RAck: 9021 127 INVITE

Content-Length: O

Via: Takes the value of either the | P address or FQDN of the originating M GCF.
From:/To:/Call-1D: Copied from the 183 Session Progress response so that they include any tag parameter.
Cseq: Takes a higher value than that in the previous request.
8. 200 OK (S-Sto CS-O) —seeexamplein table 7.2.4.1-8

The destination responds to the PRACK request (7) with a 200 OK response.

Table 7.2.4.1-8: 200 OK (S-S to CS-O)

SIP/2.0 200 K

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
From

To:

Call-1D:

CSeq:

Content-Length: O

9. H.248 Interaction

MGCEF initiates a H.248 command to modify the connection parameters and instruct the MGW to reserve the
resources needed for the session.

10. Reserve Resour ces

MGW reserves the resources needed for the session.
11.COT

In case the IAM had contained a continuity indication, the COT message arrives to the MGCF.
12. UPDATE (CS-Ot0 S-S) — seeexamplein table 7.2.4.1-12

When the resource reservation is completed and the possible COT message is received, MGCF sends the
UPDATE request to the terminating endpoint, per the S-S procedures.

Table 7.2.4.1-12: UPDATE (CS-O to S-S)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h4bK779s24. 0

Max- Forwar ds: 70

Rout e: <si p:scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>
From <tel:+1-212-555-1111>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 129 UPDATE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 I N | P6 5555: : aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mFaudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:gos renote none
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a=des: gos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 97 AVMR

a=fntp: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

Via: Containsthe |P address or FQDN of the originating MGCF-.
Route: Takes the saved Route header without the first component.
From:/To:/Call-ID: Copied from the 183 Session Progress response so that they include any tag parameters.
Cseq: Takes a higher value than that in the previous request.
The SDP indicates that the resource reservation was successful in the local segment.
13.200 OK (S-Sto CS-O) —seeexamplein table 7.2.4.1-13
The destination endpoint responds to the UPDATE request (12) with a 200 OK response.

Table 7.2.4.1-13: 200 OK (S-S to CS-0)

SIP/2.0 200 K

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
From

To:

Call-1D:

CSeq:

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933624 | N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:gos renote sendrecv

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

The SDP indicates that the resource reservation was successful both in the local and the remote segment.
14.180 Ringing (S-Sto CS-0) —seeexamplein table 7.2.4.1-14

The destination endpoint may optionally perform alerting. If so, it signalsthisto the calling party by a 180
Ringing provisional response. Thisresponse is sent to MGCF per the S-CSCF to S-CSCF procedure.

Table 7.2.4.1-14: 180 Ringing (S-S to CS-0)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
Recor d- Rout e: <si p: pcscf2. homel. net; |l r>, <sip:scscf2. honel.net;lr>
Require: 100rel

From

To:

Call-1D

CSeq: 127 INVITE

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
RSeq: 9022

Content-Length: O

15.PRACK (CS-Ot0 S-S) — seeexamplein table 7.2.4.1-15
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M GCF acknowledges the 180 Ringing provisional response (14) with a PRACK request. MGCF adds the
Route header corresponding to the session.

Table 7.2.4.1-15: PRACK (CS-O to S-S)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
Max- For war ds: 70

Rout e: <si p:scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>
From <tel:+1-212-555-1111>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content-Length: O

16.200 OK (S-Sto CS-O) —seeexamplein table 7.2.4.1-16
The destination endpoint responds to the PRACK request (15) with a 200 OK response.

Table 7.2.4.1-16: 200 OK (S-S to CS-0)

SIP/2.0 200 K

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
From

To:

Call-1D:

CSeq:

Content-Length: O

17. SS7: ACM
If alerting is being performed, the MGCF forwardsan ACM message.

18.200 OK (S-Sto CS-O) —seeexamplein table 7.2.4.1-18

When the called party answers, the terminating and S-S procedures result in a 200 OK final response being
sent to MGCF.

Table 7.2.4.1-18: 200 OK (S-S to CS-0)
SIP/2.0 200 &K
Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
Recor d- Rout e: <si p: pcscf 2. honel. net; I r>, <sip:scscf2. honel.net;Ilr>
From
To:
Call-1D
CSeq: 127 INVITE
Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>
Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Content -Length: 0O

19. SS7: ANM

MGCEF forwards an ANM message to the CS Networks.
20.H.248: Interaction

MGCEF initiates a H.248 command to alter the connection at MGW to make it bidirectional.
21.ACK (CSO1t0SS) —seeexamplein table 7.2.4.1-21

MGCF acknowledges the 200 OK final response (18) with an ACK reguest.

Table 7.2.4.1-21: ACK (CS-O to S-S)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h4bK779s24. 0
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Max- Forwar ds: 70

Rout e: <si p: scscf2. honel. net;|r>, <sip:pcscf2. honel.net;Ilr>
From

To:

Call-1D:

Cseq: 127 ACK

Content-Length: O

Cseq: isrequired to be the same value as Cseq is origina INVITE request [3]
7.2.4.2 CS Networks originated sessions routed towards CS domain (through G-
MSC) (not provided)
An example of this flow isnot shown in the present document.
7.24.3 CS Networks originated sessions routed either towards IM CN subsystem or
towards CS domain (not provided)

An example of this flow isnot shown in the present document.

7.24.4 Failure in termination procedure

The PSTN subscriber that initiated a session with procedure CS-O had the attempt fail due to an error detected in the
Termination procedure or in the S-CSCF-to-S-CSCF procedure. This could be due to, for example, destination busy
(error code 486), destination service denied (error code 403), destination currently out of coverage (error code 480), or
some other error.

Depending on the exact error that causes the session initiation failure, and when the error situation was detected, the
originator could be at many different stages in the session establishment procedure. Thisis shown in figure 7.2.4.4-1, as
optional messages 5-17 that may appear in this error procedure.
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Home Network
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10. Resource
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22. H.248 interaction to
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Figure 7.2.4.4-1: Failure in termination procedure

4. INVITE (MGCF to S-S) et seq
The PSTN originator initiated a session, as described in subclause 7.2.4.1.
5-17.100 Trying (S-Sto CS-0O) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.2.4.1.

18.xxx Error (S-Sto CS-0O) —see examplein table 7.2.4.4-18
The termination procedure detected some error situation, and returned a SIP 4xx response.

NOTE 1. The error response may be, for example, "486 Busy", "403 Service Denied", "480 Temporarily
Unavailable", or others. For this example, "486 Busy" is shown.

Table 7.2.4.4-18: 486 Busy Here (S-S to CS-0)

SIP/2.0 486 Busy Here
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Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
From <tel:+1-212-555-1111>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Retry-After: 3600

Content-Length: O

19.ACK (CS-Ot0 S-S) —seeexamplein table 7.2.4.4-19

Upon receive the 486 response from the S-S procedure, S-CSCF sends ACK.

Table 7.2.4.4-19: ACK (CS-O to S-S)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h4bK779s24. 0
Max- Forwar ds: 70

Route: <sip:icscfl_s.honel.net;Ilr>

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

20.H.248 Interaction

MGCF initiates a H.248 interaction with MGW to del ete the connection.

7.2.45 Session abandoned, or resource failure

The PSTN subscriber that initiated a session with procedure CS-O either abandoned the attempt, or was unable to obtain
the resources necessary for the session. The signalling flow for this error handling is shown in figure 7.2.4.5-1.

If the session is aborted due to failure to obtain resources, it will occur at step #10 in the signalling flow; steps 11-17
(marked as optional) will not be present. If the session is abandoned due to user command, it can happen at any point

between steps 5-17.
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Figure 7.2.4.5-1: Session abandoned or resource failure

4. INVITE (CSOtoSS) et seq
CS-Oinitiated a session, as described in subclause 7.2.4.1.
5-15. 183 SDP (S-Sto CS-0) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.2.4.1.

20. CANCEL (CS-Oto SS) —seeexamplein table 7.2.4.5-20
The PSTN cancelled the original INVITE request.

Table 7.2.4.5-20: CANCEL (CS-O to S-S)

CANCEL tel:+1-212-555-2222 SIP/2.0
Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h4bK779s24. 0
Max- Forwar ds: 70
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Rout e: <sip:icscfl_s.honel.net;lr>
From <tel:+1-212-555-1111>;tag=171828
To: <tel:+1-212-555-2222>

Call -1 D: cb03a0s09a2sdf gl kj 490333
Cseq: 127 CANCEL

Content-Length: O

21.200 OK (S-Sto CS-0O) —seeexamplein table 7.2.4.5-21

Upon receive the CANCEL request from CS-O, the S-S procedure sends 200 OK.

Table 7.2.4.5-21: 200 OK (S-S to CS-O)

SIP/2.0 200 K
Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h4bK779s24. 0
From

CSeq:
Content-Length: O

22.H.248 Interaction
MGCF initiates a H.248 interaction with MGW to del ete the connection
23.487 Request Terminated (S-Sto CS-O) —see examplein table 7.2.4.5-23

The termination procedure processed the CANCEL request, and returned a SIP error response.

Table 7.2.4.5-23: 487 Request Terminated (S-S to CS-0)

SI P/ 2.0 487 Request Term nated

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
From

To:

Call-1D:

Cseq: 127 INVITE

Retry-After: 3600

Content-Length: O

24.ACK (CS-Ot0 S-S) —seeexamplein table 7.2.4.5-24

Upon receive the 487 response from the S-S procedure, MGCF sends ACK.

Table 7.2.4.5-24: ACK (CS-O to S-S)

ACK tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP ngcfl. honel. net; branch=z9h&4bK779s24. 0
Route: <sip:icscfl_s.honel.net;Ilr>

Max- Forwar ds: 70

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

7.2.5 Error handling: origination procedures (not provided)

An example of this flow is not shown in the present document.
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7.3 S-CSCF (MGCF) to S-CSCF (MGCF) procedures

7.3.1 Introduction
This subclause presents the detailed signalling flows to define the procedures for S-CSCF to S-CSCF.

This subclause contains four signalling flow procedures, showing variations on the signalling path between the S-CSCF
(or MGCF) that handles session origination, and the S-CSCF (or MGCF) that handles session termination. This
signalling path depends on:

- whether the originator and destination are served by the same network operator;
- agreements between operators for optimum PSTN gateway location.

In the case a MGCF handles the session origination (respectively session termination), some actions performed by a S
CSCF handling the session origination (respectively session termination) will not be performed. As example, evaluation
of initial filter criteriais not done by a MGCF.

In the case a MGCF handles the session origination, it belongs to the same network operator as the S-CSCF handling
the session termination.

Between separate operators, there are additional sub-cases covering the optional network configuration hiding — hiding
required by both operators, neither operator, or just one operator.

The S-CSCF handling session origination performs an analysis of the destination address, and determines whether it isa
PSTN destination, a subscriber of the same network operator or a subscriber of a different operator.

If the analysis of the destination address determined that it belongs to a subscriber of a different operator, the request is
forwarded (optionally through an I-CSCF within the originating operator's network) to a well-known entry point in the
destination operator's network, the I-CSCF. The I-CSCF queries the HSS for current location information. The 1-CSCF
then forwards the request to the S-CSCF. Thisis signalling flow procedure S-S#1.

If the analysis of the destination address determines that it belongs to a subscriber of the same operator, the S-CSCF
forwards the request to alocal 1-CSCF, who queries the HSS for current location information. The |-CSCF then
forwards the request to the S-CSCF. Thisissignalling flow procedure S-S#2.

If the analysis of the destination address determines that it isa PSTN destination, the S-CSCF forwards the request to a
local BGCF. Based on further analysis of the destination address, and on agreements between operators for PSTN
termination, the BGCF will either select alocal MGCF to perform the termination (procedure S-S#3) or will forward
the request to a BGCF in another operator's network who will select the MGCF to perform the termination (procedures
S-SH4).

These flows assume that both the UE and the P-CSCF are willing to compress the signalling by using SigComp.

7.3.2 S-S#la

7.3.2.1 (S-S#1la) Different network operators performing origination and termination
(MO#1la, MT#1a assumed)

Figure 7.3.2.1-1 shows a S-CSCF handling session origination (S-CSCF#1), which performs an analysis of the
destination address, and determines that it belongs to a subscriber of a different operator. The originating network
operator does not desire to keep their configuration hidden, so it forwards the request to a well-known entry point in the
destination operator's network, 1-CSCF. |-CSCF queries the HSS for current location information, and finds the S-CSCF
assigned to the subscriber (S-CSCF#2), and forwards the request to S-CSCF#2. The terminating network operator does
not desire to keep their configuration hidden, so the I-CSCF does not insert itself into the signalling path for future
exchanges. This example flow does not show Application Server involvement.

Origination sequences that share this common S-CSCF to S-CSCF procedure are:

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 141 ETSI TS 124 228 V5.12.0 (2005-03)

MO#la Mobile origination, roaming, without a THIG. The "Originating Network" of S-S#laistherefore a
visited network.

M O#1b Mobile origination, roaming, with a THIG in home network. The "Originating Network" of S-
Stlaistherefore avisited network.

M O#2 Mobile origination, located in home service area. The "Originating Network™ of S-S#lais

therefore the home network.

Termination sequences that share this common S-CSCF to S-CSCF procedure are:

MT#la Mobile termination, roaming, without a THIG. The "Terminating Network" of S-S#laisavisited
network.

M T#1b M obile termination, roaming, with a THIG in home network. The "Terminating Network™ of S-
SHlaisavisited network.

MT#2 Mobile termination, located in home service area. The "Terminating Network” of S-S#laisthe

home network.

Originating Network Home Network#1 Home Network#2 Terminating Network

| |

|scscr#1| | 1cscF | | Hss | |s-cscFu2 |

—— 1. INVITE—W
<4—2. 100 Trying—

3. Evaluation of
initial filte criterias
4. INVITE——
[¢——5. 100 Trying

6. Cx: User location query

7 INVITE——————P|
I

9. Evaluation of

nitial filtr criterias
——10. INVITE—»
[4-11. 100 Trying—

[¢————8. 100 Trying

13. 183 |Session 12.183 Session

15.183 Session |4 14.183Session g

Progress
<« Progress Progress Prodress
——16. PRACK—p
17. PRACK 18. PRACK
[4—19. 200 OK——
4—21. 200 OK—% 20. 200 OK
——22. UPDATE |
23. UPDATE
—24. UPDATE—»
4—25. 200 OK——
< 26. 200 OK
4—27. 200 OK— 428. 180 Ringing—
[¢———29. 180|Ringing
[4—30. 180 Ringing——
«31. 180 Ringing—
——32 PRACK—p» .
33. PRACK " | —34. PRACK—»
4—35. 200 OK——
< 36. 200 OK
4—37. 200 OK— [4—38. 200 OK——
4—39.200 OK -
[¢——40. 200 OK
4—41. 200 OK—
——42. ACK—P
43. ACK
——44. ACK—»

Procedure S-Stlais as follows:

Figure 7.3.2.1-1: S-S#la

1. INVITE (MO to S-S#la) — see examplein table 7.3.2.1-1
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The INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating signalling flow.

Table 7.3.2.1-1: INVITE (MO to S-S#1a)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69

Rout e: <sip:scscfl. homel. net;lr>

Record- Route: <sip:pcscfl.visitedl. net;lr>

P- Asserted-ldentity: "John Doe" <sip:userl_ publicl@onel. net>

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition

Supported: 100re

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nrvi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 98 H263

a=fnmtp:98 profile-level-id=0
a=rtpmap: 99 MP4V-ES

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AVR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

2. 100 Trying (S-S#lato M O) — see examplein table 7.3.2.1-2
S-CSCF#1 responds to the INVITE request (1) with a 100 Trying provisional response.

Table 7.3.2.1-2: 100 Trying (S-S#l1a to MO)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

CSeq
Content-Length: 0O

3. Evaluation of initial filter criterias

S-CSCF#1 validates the service profile of this subscriber and evaluates the initia filter criterias. For this
example, assume no Application Server involvement.
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4. INVITE (S CSCF to I-CSCF) — see examplein table 7.3.2.1-4

S-CSCF#1 performs an analysis of the destination address, and determines the network operator to whom the
destination subscriber belongs. Since the originating operator does not desire to keep their internal
configuration hidden, S-CSCF#1 forwards the INVITE request directly to to I-CSCF in the destination
network.

Asthe S-CSCF does not know whether the I-CSCF at home2.net is aloose router or not, it does not introduce
a Route header.

Table 7.3.2.1-4: INVITE (S-CSCF to I-CSCF)

I NVI TE si p: user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl.visitedl.net;Ilr>

P- Asserted-ldentity: "John Doe" <sip:userl_publicl@onel.net> <tel:+1-212-555-1111>
P- Char gi ng- Vect or: ici d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net
Privacy:

From

To:

Call-1D:

Cseq:

Require:

Support ed:

Cont act :

Al 'l ow

Cont ent - Type:

Content-Length: (..)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

Request-URI:  Inthe case where the Request-URI of the incoming INVITE request to S-CSCF containsa TEL -
URL [5], it hasto be translated to a globally routable SIP-URL before applying it as Request-URI
of the outgoing INVITE request. For this address trand ation the S-CSCF uses the services of an
ENUM-DNS protocol according to RFC 2916 [6], or any other suitable transl ation database.
Database aspects of ENUM are outside the scope of this specification.

P-Asserted-ldentity: The S-CSCF adds the corresponding TEL URL to the P-Asserted-1dentity header in order that
the TEL URL is known to the destination network in case the INVITE is forwarded to a MGCF.

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the originating Inter Operator Identifier
(10l) parameter of this header.

5. 100 Trying (I-CSCF to S-CSCF) — see examplein table 7.3.2.1-5

I-CSCF responds to the INVITE request (4) by sending a 100 Trying provisional response to S-CSCF#1.

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 144 ETSI TS 124 228 V5.12.0 (2005-03)

Table 7.3.2.1-5: 100 Trying (I-CSCF to S-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

6. Cx: User Location Query procedure

The I-CSCF sends a query to the HSS to find out the S-CSCF of the called user. The HSS responds with the
address of the current S-CSCF for the terminating subscriber.

For detailed message flows see 3GPP TS 29.228 [11].
Table 6.3.2-6a provides the parametersin the SIP INVITE request (flow 4), which are sent to the HSS.

Table 7.3.2.1-6a Cx: User registration status query procedure (I-CSCF to HSS)

Message source & | Cx: Information Information source Description
destination element name in SIP INVITE
I-CSCF to HSS User Public Request-URI: This information
Identity element indicates the
public user identity

Table 7.3.2.1-6b provides the parameters sent from the HSS that need to be mapped to SIP INVITE (flow 7)
and sent to S-CSCF.

Table 7.3.2.1-6b Cx: User registration status query procedure (HSS to I-CSCF)

Message source & | Cx: Information Mapping to SIP Description
destination element name header in SIP
INVITE
HSS to I-CSCF S-CSCF name Route header field | This information indicates
the serving CSCF's name
of that user

7. INVITE (I-CSCF to S-CSCF) —see examplein table 7.3.2.1-7
|-CSCF forwards the INVITE request to the S-CSCF (S-CSCF#2) that will handle the session termination.

Table 7.3.2.1-7: INVITE (I-CSCF to S-CSCF)

I NVI TE si p: user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&G4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67

Rout e: <si p: scscf 2. hone2. net;lr>

Record- Rout e: <sip:scscfl. honel.net;lr> <sip:pcscfl.visitedl.net;Ilr>

P- Asserted-ldentity:

P- Char gi ng- Vect or :

Privacy:

From

To:

Call-1D

Cseq:

Require:

Support ed:

Cont act :

Al | ow

Cont ent - Type:

Cont ent - Lengt h:
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NOTE: Thel-CSCF does not add itself to the Record-Route header, asit has no need to remain in the signalling
path once the session is established.

8. 100 Trying (S-CSCF to I-CSCF) — see examplein table 7.3.2.1-8
S-CSCF#2 responds to the INVITE request (7) with a 100 Trying provisional response.

Table 7.3.2.1-8: 100 Trying (S-CSCF to I-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9h&4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: 0O

9. Evaluation of initial filter criterias
S-CSCF#2 validates the service profile of this subscriber and evaluates the initial filter criterias.
10.INVITE (S-S#latoMT) —see examplein table 7.3.2.1-10

S-CSCF#2 forwards the INVITE request, as determined by the termination procedure. S-CSCF#2 remembers
(from the registration procedure) the UE Contact address and the next hop CSCF for this UE.

Table 7.3.2.1-10: INVITE (S-S#l1a to MT)

I NVI TE si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscf2. home2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9h4bk871y12. 1, SI P/ 2. 0/ UDP scscf 1. honel. net; branch=z9h(4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 66

Rout e: <sip:pcscf2.visited2. net;lr>

Recor d- Rout e: <si p: scscf 2. hone2. net; I r>, <sip:scscfl. honel.net;Ilr>, <sip:pcscfl.visitedl.net;Ilr>
P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"

Privacy:

From

To:

Call-1D

Cseq:

Require:

Support ed:

Cont act :
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Al ow

P-Cal | ed-Party-1D: <sip:user2_publicl@one2. net>
Cont ent - Type:

Content-Length: (.)

V=
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=
a=
m=

a=
a=
a=
a=
a=
a=
a=

11.100 Trying (M T to S-S#la) —see examplein table 7.3.2.1-11 (related to table 7.3.2.1-10)

S-CSCF#2 receives a 100 Trying provisional response to the INVITE request (10), as specified by the
termination procedures.

Table 7.3.2.1-11: 100 Trying (MT to S-S#la)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscf2. home2. net; branch=z9ht4bK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Content -Length: O

12.183 Session Progress (M T to S-S#la) — see examplein table 7.3.2.1-12 (related to table 7.3.2.1-10)

The media stream capabilities of the destination are returned along the signalling path, in a 183 Session
Progress provisional response to the INVITE request (10), as per the termination procedure.

Table 7.3.2.1-12: 183 Session Progress (MT to S-S#1a)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9ht4bkK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;Ilr>,
<si p: pcscfl.visitedl. net;lr>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

P- Asserted-ldentity: "John Smith" <sip:user2_publicl@one2. net>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"

Privacy: none

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

RSeq: 9021
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Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933623 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nrvi deo 10001 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=rtpmap: 99 MP4V-ES

a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:qos renote none

a=des: gos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

13.183 Session Progress (S-CSCF to |-CSCF) — see examplein table 7.3.2.1-13
S-CSCF#2 forwards the 183 Session Progress provisional response to I-CSCF.

Table 7.3.2.1-13: 183 Session Progress (S-CSCF to I-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGbKnashds7
Recor d- Rout e:

P- Asserted-ldentity: "John Smith" <sip:user2_publicl@one2. net> <tel:+1-212-555-2222>
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net; term
i oi =honme2. net

P- Char gi ng- Funct i on- Addr esses: ccf=[5555::b99: c88: d77: e66]; ccf=[5555::a55: b44: c33: d22];
ecf=[ 5555:: 1f f: 2ee: 3dd: 4cc]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd]

Privacy:

From

To

Call -1D:

CSeq

Require

Cont act :

Al 'l ow

RSeq

Cont ent - Type

Content - Lengt h

V=
o=
sS=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=
a=
a=
m=

a=
a=
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P-Asserted-ldentity: The S-CSCF adds the corresponding TEL URL to the P-Asserted-1dentity header in order that
the TEL URL is known to the destination network in case the INVITE is forwarded to a MGCF.

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the terminating Inter Operator |dentifier
(10l) parameter of this header.

P-Charging-Function-Addresses. The S-CSCF passes this header to the I-CSCF for charging.
14.183 Session Progress (I-CSCF to S-CSCF) —seeexamplein table 7.3.2.1-14
|-CSCF forwards the 183 Session Progress provisional response to S-CSCF#1.

Table 7.3.2.1-14: 183 Session Progress (I-CSCF to S-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or :

Privacy:

From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al'l ow:

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

15. 183 Session Progress (S-S#lato MO) — see examplein table 7.3.2.1-15

S-CSCF#1 forwards the 183 Session Progress to the originator, as per the originating procedure.
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Table 7.3.2.1-15: 183 Session Progress (S-S#lato MO)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy:

From

To

Call-I1D

CSeq

Require

Cont act :

Al 'l ow

RSeq

Cont ent - Type

Content - Lengt h

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

16. PRACK (MO to S-S#la) — see examplein table 7.3.2.1-16

The originator decides the final set of media streams, and includes thisinformation in the PRACK request
sent to S-CSCF#1 by the origination procedures.

Table 7.3.2.1-16: PRACK (MO to S-S#1a)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SIP/2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 69

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Rout e: <si p:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr> <sip:cscf2. visited2. net;Ilr>
From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition

RAck: 9021 127 INVITE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mrvi deo 3400 RTP/ AVP 98

b=AS: 75
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a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

17.PRACK (S-CSCF to S-CSCF) — see examplein table 7.3.2.1-17
S-CSCF#1 forwards the PRACK reguest to S-CSCF#2.
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Table 7.3.2.1-17: PRACK (S-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

Rout e: <si p:scscf2. hone2. net; I r> <sip:pcscf2. visited2. net;Ilr>

From

To:

Call-1D:

Cseq:

Require:

RAck:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=

18. PRACK (S-S#latoMT) —see examplein table 7.3.2.1-18

S-CSCF#2 forwards the PRACK request to the terminating endpoint, as per the termination procedure.

Table 7.3.2.1-18: PRACK (S-S#lato MT)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&G4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 67

Rout e: <si p: pcscf2.visited2. net;lr>
From

To:
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Call-1D

Cseq

Require

RAck

Cont ent - Type:
Content - Lengt h

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

19.200 OK (MT to S-S#la) — see examplein table 7.3.2.1-19 (related to table 7.3.2.1-18)

The terminating endpoint responds to the PRACK request (18) with a 200 OK response.

Table 7.3.2.1-19: 200 OK (MT to S-S#1la)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
From

To

Call-1D:

CSeq

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nrvi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AVR

a=f nt p: 97 node-set=0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

20.200 OK (S-CSCF to S-CSCF) —see examplein table 7.3.2.1-20
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S-CSCF#2 forwards the 200 OK response to S-CSCF#1.

Table 7.3.2.1-20: 200 OK (S-CSCF to S-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

21.200 OK (S-S#lato MO) —see examplein table 7.3.2.1-21

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.2.1-21: 200 OK (S-S#1a to MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
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a=
a=
a=

22.UPDATE (MO to S-S#la) — see examplein table 7.3.2.1-22

When the originating endpoint has completed the resource reservation procedures, it sends the UPDATE
reguest to SS-CSCF#1 by the origination procedures.

Table 7.3.2.1-22: UPDATE (MO to S-S#la)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Rout e: <si p:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ir>, <sip:pcscf2. visited2. net;Ilr>

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodmt6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : 4b4: 3c3: 2d2: 1lel];
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-iteml; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 129 UPDATE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933617 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal sendrecv
a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal sendrecv
a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=rtpmap: 97 AVMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rtpmap: 96 tel ephone-event

23.UPDATE (S-CSCF to S-CSCF) — see examplein table 7.3.2.1-23
S-CSCF#1 forwards the UPDATE request to S-CSCF#2.

Table 7.3.2.1-23: UPDATE (S-CSCF to S-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68

Rout e: <si p: scscf2. hone2. net;Ir>, <sip:pcscf2. visited2. net;Ilr>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =homel.net; term
i oi =hone2. net

From

To

Call-1D

Cseq

Cont ent - Type

Content - Lengt h
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24.UPDATE (S-S#latoMT) —seeexamplein table 7.3.2.1-24

S-CSCF#2 forwards the UPDATE request to the terminating endpoint, as per the termination procedure.

Table 7.3.2.1-24: UPDATE (S-S#lato MT)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honmel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67
Rout e: <sip:pcscf2.visited2. net;lr>
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
From
To:
Call-1D:
Cseq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

25.200 OK (MT to S-S#la) — see examplein table 7.3.2.1-25 (related to table 7.3.2.1-24)

The terminating endpoint responds to the UPDATE request (24) with a200 OK response.

Table 7.3.2.1-25: 200 OK (MT to S-S#1la)

SIP/2.0 200 X
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Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
From
To:
Call-1D:
CSeq:
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933625 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal sendrecv
a=curr:qgos renote sendrecv

a=des: gos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

26.200 OK (S-CSCF to S-CSCF) — see examplein table 7.3.2.1-26
S-CSCF#2 forwards the 200 OK response to S-CSCF#1.

Table 7.3.2.1-26: 200 OK (S-CSCF to S-CSCF)

SIP/2.0 200 X
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z29h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To
Call-1D
CSeq
Cont ent - Type:
Content - Lengt h

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
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27.200 OK (S-S#lato MO) — see examplein table 7.3.2.1-27

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.2.1-27: 200 OK (S-S#lato MO)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-ID

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

28.180 Ringing (M T to S-S#la) — see examplein table 7.3.2.1-28 (related to table 7.3.2.1-10)

The terminating endpoint may optionally send a 180 Ringing provisional response indicating alerting isin
progress. This response is sent by the termination procedure to S-CSCF#2.

Table 7.3.2.1-28: 180 Ringing (MT to S-S#1la)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP
i cscf2_s. hone2. net; branch=z9hG4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,
<sip:pcscfl.visitedl. net;lr>
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d-3gpp=234151DOFCE11
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : d6d: c7c: b8b: a9a] ;
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-item=l; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-iten¥2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"
From
To:
Call-1D:
CSeq:
Require: 100rel
Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>
Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
RSeq: 9022
Content-Length: O

29.180 Ringing (S-CSCF to I-CSCF) — see examplein table 7.3.2.1-29
S-CSCF#2 forwards the 180 Ringing response to 1-CSCF.
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Table 7.3.2.1-29: 180 Ringing (S-CSCF to I-CSCF)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net; term
i oi =home2. net
From
To:
Call-1D
CSeq:
Require:
Cont act :
Al l ow:
RSeq:
Cont ent - Lengt h:

30. 180 Ringing (I-CSCF to S-CSCF) — see examplein table 7.3.2.1-30
|-CSCF forwards the 180 Ringing response to S-CSCF#1.

Table 7.3.2.1-30: 180 Ringing (I-CSCF to S-CSCF)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Char gi ng- Vect or :
From
To:
Call-1D:
CSeq:
Require:
Cont act :
Al ow
RSeq:
Cont ent - Lengt h:

31.180 Ringing (S-S#lato MO) —see examplein table 7.3.2.1-31

S-CSCF#1 forwards the 180 Ringing response to the originator, per the origination procedure.

Table 7.3.2.1-31: 180 Ringing (S-S#1ato MO)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
From
To:
Call-1D:
CSeq:
Require:
Cont act :
Al |l ow
RSeq:
Cont ent - Lengt h:

32.PRACK (MO to S-S#la) — see examplein table 7.3.2.1-32

The originator acknowledges the 180 Ringing provisional response (31) with a PRACK request.

Table 7.3.2.1-32: PRACK (MO to S-S#la)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
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Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr>, <sip:pcscf2. visited2. net;Ilr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content-Length: O

33.PRACK (S-CSCF to S-CSCF) — see examplein table 7.3.2.1-33
S-CSCF#1 forwards the PRACK request to S-CSCF#2.

Table 7.3.2.1-33: PRACK (S-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68
Rout e: <si p:scscf2. hone2. net;Ir>, <sip:pcscf2. visited2. net;Ilr>
From
To:
Call-1D
Cseq:
RAck:
Cont ent - Lengt h:

34.PRACK (S-S#latoMT) —see examplein table 7.3.2.1-34
S-CSCF#2 forwards the PRACK reguest to the terminating endpoint.

Table 7.3.2.1-34: PRACK (S-S#lato MT)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z29h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67
Rout e: <sip:pcscf2.visited2. net;lr>
From
To:
Call-1D
Cseq:
RAck:
Cont ent - Lengt h:

35.200 OK (MT to S-S#la) — see examplein table 7.3.2.1-35 (related to table 7.3.2.1-34)
The terminating endpoint responds to the PRACK request (34) with a200 OK response.

Table 7.3.2.1-35: 200 OK (MT to S-S#la)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
From
To:
Call-1D
CSeq:
Content -Length: O

36.200 OK (S-CSCF to S-CSCF) —seeexamplein table 7.3.2.1-36
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S-CSCF#2 forwards the 200 OK response to S-CSCF#1.

Table 7.3.2.1-36: 200 OK (S-CSCF to S-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Cont ent - Lengt h:

37.200 OK (S-S#lato MO) — see examplein table 7.3.2.1-37

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.2.1-37: 200 OK (S-S#la to MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9ht4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Cont ent - Lengt h:

38.200 OK (MT to S-S#la) — see examplein table 7.3.2.1-38 (related to table 7.3.2.1-10)

The fina response to the INVITE request (10), 200 OK, is sent by the terminating endpoint over the
signalling path. Thisistypically generated when the subscriber has accepted the incoming session attempt.
The responseis sent to SS-CSCF#2 per the termination procedure.

Table 7.3.2.1-38: 200 OK (MT to S-S#1la)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscf2. home2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,

SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Record- Route: <sip:pcscf2.visited2. net;lr>, <sip:scscf2. hone2.net;lr> <sip:scscfl. honel.net;lr>,
<si p: pcscfl.visitedl. net;lr>

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : d6d: c7c: b8b: a9a] ;
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-itenmrl; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"

From

To:

Call-I1D

CSeq: 127 INVITE

Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>

Allow. INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Content-Length: O

39.200 OK (S-CSCF to |-CSCF) —see examplein table 7.3.2.1-39
The 200 OK response is forwarded to the I-CSCF.

Table 7.3.2.1-39: 200 OK (S-CSCF to I-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net; term
i ol =hone2. net
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From
To:
Call-1D:
CSeq:
Cont act :
Al |l ow.
Cont ent - Lengt h:

40.200 OK (I-CSCF to S-CSCF) — see examplein table 7.3.2.1-40
The 200 OK response is forwarded to S-CSCF#1.

Table 7.3.2.1-40: 200 OK (I-CSCF to S-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Char gi ng- Vect or :
From
To:
Call-1D:
CSeq:
Cont act :
Al ow
Cont ent - Lengt h:

41.200 OK (S-S#lato MO) —see examplein table 7.3.2.1-41

The 200 OK response is returned to the originating endpoint, by the origination procedure.

Table 7.3.2.1-41: 200 OK (S-S#lato MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
From

Al l ow
Cont ent - Lengt h:

42. ACK (MO to S-S#la) —see examplein table 7.3.2.1-42

The originating endpoint sends the final acknowledgement to S-CSCF#1 by the origination procedures.

Table 7.3.2.1-42: ACK (MO to S-S#la)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9hAbK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 69
Rout e: <si p: scscfl. honel. net;lr>, <sip:scscf2. hone2.net;Ilr>, <sip:pcscf2. visited2. net;Ilr>
From
To:
Call-1D:
Cseq: 127 ACK
Content-Length: O

43. ACK (S-CSCF to S-CSCF) — see examplein table 7.3.2.1-43
S-CSCF#1 forwards the ACK request to S-CSCF#2.
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Table 7.3.2.1-43: ACK (S-CSCF to S-CSCF)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

Rout e: <si p:scscf2. hone2. net; I r>, <sip:pcscf2. visited2. net;Ir>

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

44. ACK (S-SHlatoMT) —seeexamplein table 7.3.2.1-44

S-CSCF#2 forwards the ACK request to the terminating endpoint, as per the termination procedure.

Table 7.3.2.1-44: ACK (S-S#lato MT)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67
Rout e: <sip:pcscf2.visited2. net;lr>
From
To:
Call-1D
Cseq:
Cont ent - Lengt h:

7.3.2.2 Termination failure

The subscriber that originated a session with one of the MO procedures had the attempt fail due to an error detected in
the termination procedure. This could be due to, for example, destination busy (error code 486), resource failure (error
code 580), or some other error.

Depending on the exact error that causes the session initiation failure, and when the error situation was detected, the S-
CSCF-to-S-CSCF procedure could be at many different stages in the session establishment procedure. Thisis shownin
figure 7.3.2.2-1, as optional messages 12-38 that may appear in this error procedure.
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Originating Network Home Network#1 Home Network#2 Terminating Network
| | |
|s-cscr#r| | 1cscF | | Hss | |s-cscruz |
——1. INVITE —|

4—2.100 Trying —{

3. Evaluation of
initial filter criterias

4. INVITE —p

[¢——5. 100 Trying ——
ying 6. Cx: User location
query

CINVITE —————————— P

[¢— 8. 100 Trying
9. Evaluation of
initial filter criterias

——10. INVITE —p
|4-11. 100 Trying —
|4-12.183 SDP~—

| e 13, 188 SDP =]
[€--——14.183 SDP — =
4—15.183 SDP —
—=16. PRACK
17. PRACK
-—-18. PRACK-—p
[4—19. 200 OK -——
< 20. 200 OK
4—21.200 OK—-
—=22. UPDATE-M 23,
UPDATE -—-24. UPDATE»
|4-—25. 200 OK -——
26.200 OK
4—27.200 OK—-
[4-28. 180 Ringing -—
[¢————————29, 180|Ringing - 1
[4---30. 180 Ringing -
«431. 180 Ringing -
—-=32. PRACK
33. PRACK
—-34. PRACK—p
|4-—35. 200 OK -——
< 36. 200 OK

4—37.200 OK—-
[4—38. xxx Error—
——39. ACK—»
[¢—40. xxx Error———
41 ACK————— P

[¢——42. xxx Error
43. ACK——Pb

4—44. xxx Error—]
45. ACK—p

Figure 7.3.2.2-1: Failure in termination procedure

1-10.INVITE (MO to S-CSCF) et seq
A subscriber of the originating network initiated a session, as described in subclause 7.3.2.1.
11-37. 100 Trying (MT to S-CSCF) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.3.2.1.

38.xxx Error (MT to S-CSCF) — see examplein table 7.3.2.2-38
The termination procedure detected some error situation, and returned a SIP 4xx response.

NOTE 1: The error response may be, for example, "486 (Busy Here)", "403 (Forbidden)", "480 (Temporarily
Unavailable)", "580 (Precondition Failure)", or others. For this example, "486 (Busy Here)" is shown.

Table 7.3.2.2-38: 486 Busy Here (MT to S-CSCF)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP scscf2. home2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. hone2. net; branch=z9h&4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
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From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>;tag=314159
Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Retry-After: 3600

Content-Length: O

39.ACK (S CSCFtoMT) —seeexamplein table 7.3.2.2-39

Upon receive the 486 response from the MT procedure, S-CSCF sends ACK.

Table 7.3.2.2-39: ACK (S-CSCF to MT)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h4bK764z87. 1
Max- Forwards: 70
Rout e: <si p: pcscf2.visited2. net;lr>
From
To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

40.xxx Error (S'CSCF to I-CSCF) — see examplein table 7.3.2.2-40 (related to table 7.3.2.2-38)
The S-CSCF returned a SIP error response to |-CSCF.

NOTE 2: The error response may be, for example, "486 (Busy Here)", "403 (Forbidden)”, "480 (Temporarily
Unavailable)", or others. For this example, "486 (Busy Here)" is shown.

Table 7.3.2.2-40: 486 Busy Here (S-CSCF to I-CSCF)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

To:

Call-1D:
CSeq:
Retry-After: 3600
Content-Length: O

41. ACK (I-CSCF to S'.CSCF) — see examplein table 7.3.2.2-41

Upon receive the 486 response from the S-CSCF procedure, I-CSCF sends ACK.

Table 7.3.2.2-41: ACK (I-CSCF to S-CSCF)

ACK si p:user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP icscf2_s. honel. net; branch=z9h4bK332b23. 1
Max- Forwar ds: 70
Rout e: <si p: scscf 2. hone2. net;lr>
From
To:
Call-1D:
CSeq: 127 ACK
Content-Length: O

42.xxx Error (I-CSCF to S-CSCF) — see examplein table 7.3.2.2-42 (related to table 7.3.2.2-40)
The |-CSCF returned a SIP 4xx response to S-CSCF.

NOTE 3: The error response may be, for example, "486 (Busy Here)", "403 (Forbidden)", "480 (Temporarily
Unavailable)", or others. For this example, "486 (Busy Here)" is shown.
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Table 7.3.2.2-42: 486 Busy Here (I-CSCF to S-CSCF)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

To:
Call-1D:
CSeq:
Retry-After: 3600
Content-Length: 0O

43. ACK (S-CSCF to |-CSCF) — see examplein table 7.3.2.2-43

Upon receive the 486 response from the S-CSCF procedure, |-CSCF sends ACK.

Table 7.3.2.2-43: ACK (S-CSCF to I-CSCF)

ACK si p:user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h&4bkK332b23. 1
Max- Forwar ds: 70
From
To:
Call-1D
CSeq: 127 ACK
Content-Length: 0O

44. xxx Error (S\CSCF to M O) —see examplein table 7.3.2.2-44 (related to table 7.3.2.2-42)
The S-CSCF returned a SIP error response to the appropriate MO procedure.

NOTE 4: The error response may be, for example, "486 (Busy Here)", "403 (Forbidden)", "480 (Temporarily
Unavailable)", or others. For this example, "486 (Busy Here)" is shown.

Table 7.3.2.2-44: 486 Busy Here (S-CSCF to MO)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9h4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

To:

Call-1D

CSeq:

Retry-After: 3600
Content-Length: O

45. ACK (MO to S-CSCF) —seeexamplein table 7.3.2.2-45

Upon receiving the 486 response from the S-CSCF, the MO procedure sends ACK.

Table 7.3.2.2-45: ACK (MO to S-CSCF)

ACK tel:+1-212-555-2222 SIP/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwards: 70
Rout e: <si p:scscfl. honel. net;lr>
From
To:
Call-1D:
CSeq: 127 ACK
Content-Length: O

7.3.2.3 Origination failure

The subscriber that initiated a session with one of the MO procedures either abandoned the attempt, or was unable to
obtain the resources necessary for the session. The signalling flow for this error handling is shown in figure 7.3.2.3- 1.
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If the session is aborted due to failure to obtain resources, it will occur at step #23 in the signalling flow; steps 23-38
(marked as optional) will not be present. If the session is abandoned due to user command, it can happen at any point

between steps 13-38.

Originating Network Home Network#1

165

Home Network#2

ETSI TS 124 228 V5.12.0 (2005-03)

Terminating Network

| s-cscr#1| | 1cscF | |

HSS

| | s-cscF#2 |

——1. INVITE —»
«4—2. 100 Trying—

3. Evaluation of initial
filter criterias

<

<4-—21. 200 OK——
——---22. UPDATE-P|

4-—27.200 OK———

«31. 180 Ringing-
----32. PRACK-—|

15.183 -——
~——16. PRACK—¥

[—— 14.183

4. INVITE——
[¢—5. 100 Trying —

6. Cx: User location
uer
———————7.IN

[¢— 8. 100

13.

VITE—— P
Trying————

183 ]

9. Evaluation of
initial filter criterias

—10. INVITE—»
4-11. 100 Trying—
[4¢— 12.183 -——-

17. PRACK

—-18. PRACK—p
[4-—19. 200 OK-——-

20. 200 OK

23.

UPDATE

——-24. UPDATE-»
[4-—25. 200 OK-——-

|¢—-30. 180 Ringing——-

26. 200 OK

29, 180

Ringing———————————-

|4-28. 180 Ringing—

33. PRACK

——34. PRACK—»
l4—35. 200 OK——

4-—37. 200 OK———

——38. CANCEL—p|
4—39. 200 OK—

——40. CANCEL—»
[4——41. 200 OK

«52. 487 Cancelled-]

[4—50. 487 Cancelled—]
51. ACK———p|

53. ACK—p|

36. 200 OK

[———43. 2

42. CANCEL——— P

[4———48. 487 Cancelled
—————————————49. ACK——————— P

0 OK

—44. CANCEL—»
[4—45. 200 OK—

M46. 487 Cancelled-
47. ACK—»

Figure 7.3.2.3-1: Failure in origination procedure

1-11.INVITE (MO to S-CSCF) et seq

UE#1 initiated a session, as described in subclause 7.3.2.1.

12-37. 183 Session Progress (M T to SS\CSCF) et seq
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Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.3.2.1.

38. CANCEL (MO to S-CSCF) —see examplein table 7.3.2.3-38

The originator, through the MO procedure, cancelled the original INVITE request.

Table 7.3.2.3-38: CANCEL (MO to S-CSCF)

CANCEL tel:+1-212-555-2222 SIP/ 2.0
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h&4bk240f 34. 1
Max- Forwar ds: 70
Rout e: <si p:scscfl. homel. net;lr>
From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>
Cal | -1 D: ch03a0s09a2sdf gl kj 490333
Cseq: 127 CANCEL
Content-Length: O

39.200 OK (S-CSCF to S-S) —seeexamplein table 7.3.2.3-39
Upon receive the CANCEL request from the MO procedure, S-CSCF sends 200 OK.

Table 7.3.2.3-39: 200 OK (S-CSCF to MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl.visitedl. net; branch=z9h&4bk240f 34. 1
From
To:
Call-1D:
CSeq: 127 CANCEL
Content-Length: O

40. CANCEL (S-CSCF to I-CSCF) — see examplein table 7.3.2.3-40 (related to table 7.3.2.3-38)
The S-CSCF forwards the CANCEL request to I-CSCF.

Table 7.3.2.3-40: CANCEL (S-CSCF to I-CSCF)

CANCEL si p: user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwards: 70
From
To:
Call-1D:
Cseq:
Cont ent - Lengt h:

41.200 OK (I-CSCF to S-CSCF) — see examplein table 7.3.2.3-41

Upon receiving the CANCEL request from the S-CSCF, P-CSCF sends 200 OK.

Table 7.3.2.3-41: 200 OK (I-CSCF to S-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
From
To:
Call-1D
CSeq: 127 CANCEL
Content -Length: O

42. CANCEL (I-CSCF to S-CSCF) —see examplein table 7.3.2.3-42 (related to table 7.3.2.3-40)
The I-CSCF forwards the CANCEL request to S-CSCF.
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Table 7.3.2.3-42: CANCEL (I-CSCF to S-CSCF)

CANCEL si p: user2_publicl@onme2.net SIP/2.0
Via: SIP/2.0/UDP icscf2_s. hone2. net; branch=z9h4bkK871y12. 1
Max- Forwar ds: 70
Rout e: <si p: scscf 2. hone2. net;lr>
From
To:
Call-1D:
Cseq:
Cont ent - Lengt h:

43.200 OK (S-CSCF to I-CSCF) — see examplein table 7.3.2.3-43

Upon receiving the CANCEL request from the I-CSCF, S-CSCF sends 200 OK.

Table 7.3.2.3-43: 200 OK (S-CSCF to I-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP icscf2_s. hone2. net; branch=z9h4bkK871y12. 1
From
To:
Call-1D:
CSeq: 127 CANCEL
Content-Length: O

44. CANCEL (S-CSCF to MT) —seeexamplein table 7.3.2.3-44 (related to table 7.3.2.3-42)

The P-CSCF forwards the CANCEL request to the appropriate MT procedure.

Table 7.3.2.3-44: CANCEL (S-CSCF to MT)

CANCEL si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h&4bK764z87. 1
Max- Forwards: 70
Rout e: <sip:pcscf2.visited2. net;lr>
From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

45.200 OK (MT to S CSCF) —seeexamplein table 7.3.2.3-45

Upon receive the CANCEL request from the S-CSCF, the MT procedure sends 200 OK.

Table 7.3.2.3-45: 200 OK (MT to S-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h&4bK764z87. 1
From
To:
Call-1D
CSeq: 127 CANCEL
Content-Length: O

46.487 Request Terminated (MT to S-CSCF) — see examplein table 7.3.2.3-46

The termination procedure detected some error situation, and returned a SIP error response.

Table 7.3.2.3-46: 487 Request Terminated (MT to S-CSCF)

SI P/ 2.0 487 Request Terminated
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9ht4bK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. hone2. net; branch=z9hG4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
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To: <tel:+1-212-555-2222>;tag=314159
Call-1D:
Cseq: 127 INVITE
Retry-After: 3600
Content-Length: O

47.ACK (S CSCF toMT) —seeexamplein table 7.3.2.3-47

Upon receive the 487 response from the M T procedure, S-CSCF sends ACK.

Table 7.3.2.3-47: ACK (S-CSCF to MT)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h&4bK764z87. 1
Max- Forwards: 70

Rout e: <sip:pcscf2.visited2. net;lr>
From
To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

48. 487 Request Terminated (S-CSCF to I-CSCF) — see examplein table 7.3.2.3-48 (related to table 7.3.2.3-46)
The S-CSCF returned a SIP error response to 1-CSCF.

Table 7.3.2.3-48: 487 Request Terminated (S-CSCF to I-CSCF)

SI P/ 2.0 487 Request Term nated

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

To:

Call-1D:
CSeq:
Retry-After: 3600
Content-Length: O

49. ACK (I-CSCF to S-.CSCF) — see examplein table 7.3.2.3-49

Upon receive the 487 response from the S-CSCF procedure, I-CSCF sends ACK.

Table 7.3.2.3-49: ACK (I-CSCF to S-CSCF)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9hG4bK332b23. 1
Max- Forwar ds: 70

Rout e: <si p: scscf 2. hone2. net;lr>
From
To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

50. 487 Request Terminated (1-CSCF to SS-CSCF) — see examplein table 7.3.2.3-50 (related to table 7.3.2.3-48)
The I-CSCF returns the SIP error response to S-CSCF.

Table 7.3.2.3-50: 487 Request Terminated (I-CSCF to S-CSCF)

SI P/ 2.0 487 Request Terminated
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

To:
Call-1D
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CSeq:
Retry-After: 3600
Content-Length: O

51. ACK (S-CSCF to I-CSCF) — see examplein table 7.3.2.3-51

Upon receive the 487 response from the S-CSCF procedure, I-CSCF sends ACK.

Table 7.3.2.3-51: ACK (S-CSCF to I-CSCF)

ACK si p:user2_publicl@one2.net SIP/2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4AbK332b23. 1
Max- Forwar ds: 70
From
To:
Call-1D
CSeq: 127 ACK
Content-Length: O

52.487 Request Terminated (S-CSCF to MO) — see examplein table 7.3.2.3-52 (related to table 7.3.2.3-50)
The S-CSCF returns the SIP error response to the appropriate MO procedure.

Table 7.3.2.3-52: 487 Request Terminated (S-CSCF to MO)

SIP/2.0 487 Request Term nated
Via: SIP/2.0/UDP pcscfl.visitedl. net;branch=z9ht4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Retry-After: 3600
Content-Length: O

53.ACK (MO to S-CSCF) — see examplein table 7.3.2.3-53

Upon receive the 487 response from the S-CSCF, the MO procedure sends ACK.

Table 7.3.2.3-53: ACK (MO to S-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP pcscfl. visitedl. net; branch=z9hG4bK240f 34. 1
Max- Forwards: 70

Rout e: <si p:scscfl. honel. net;Ilr>

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

7.3.3 Not applicable
7.3.4 Not applicable
7.35  S-S#2

7.35.1 (S-S#2) Single network operator performing origination and termination
(MO#2, MT#2 assumed)

Figure 7.3.5.1-1 shows a S-CSCF handling session origination, which performs an analysis of the destination address,
and determines that it belongs to a subscriber of the same operator. The request is therefore forwarded to alocal 1-
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CSCF. The I-CSCF queries the HSS for current location information, and finds the S-CSCF assigned to the subscriber
(S-CSCF#2), and forwards the request to S-CSCF#2.

Origination sequences that share this common S-CSCF to S-CSCF procedure are:

MO#1la

M O#1b

M O#2

CSO

Mobile origination, roaming, without a THIG. The "Originating Network" of S-S#2 istherefore a
visited network.

Mobile origination, roaming, with a THIG in home network. The "Originating Network" of S-S#2
istherefore avisited network.

Mobile origination, located in home service area. The "Originating Network" of S-S#2 is therefore
the home network.

CS Networks origination. The "Originating Network" of S-S#2 is the home network. The element
labeled S-CSCF#1 isthe MGCF of the CS-O procedure with the exception that all actions
performed by the labelled S-CSCF#1 handling the session origination will not be performed by the
MGCEF: It does not perform the evaluation of initial filter criteria and the destination address
trangdlation. The details of the flow do not show the CS-O case..

Termination sequences that share this common S-CSCF to S-CSCF procedure are:

MT#la

M T#1b

MT#2

Mobile termination, roaming, without a THIG. The "Terminating Network" of S-S#2 isavisited
network.

Mobile termination, roaming, with a THIG in home network. The "Terminating Network" of S-
SH#2 isavisited network.

Mobile termination, located in home service area. The "Terminating Network" of S-S#2 isthe
home network.
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Originating Network Home Network Terminating Network
|scscr#1| | 1-cscF | | HSS | |s-CsCF#2 |
——1. INVITE—
2.100
Trying
3. Evaluation of
Filter Criteria
4. INVITE———
5. ]:00
Trying
6. Cx: User location query
7. INVITE———— P
1
[¢—————8. 100 Trying
9. Evaluation o
Filter Criterial
——10. INVITE—»
[4-11. 100 Trying—
; 12. 183 Session
" 13. 183[Session —
15. 183 Session_|q14. 183 Session__ j¢—————— "% 0 1 ———1I*  Progress
Progress Progress )
——16. PRACK— 17. PRACK —18. PRACK—»
[4¢—19. 200 OK—
«—21. 200 OK——*% 20. 200 OK
—22. UPDATE —
23. UPDATE | 24. UPDATE—»
« 26. 200 OK l[4¢—25. 200 OK—
4—27. 200 OK— l4-28. 180 Ringing—
4—29. 180|Ringing
4—30. 180 Ringing—
«31. 180 Ringing—
——32. PRACK—¥|
33. PRACK 34, PRACK—»
l4¢—35. 200 OK—
< 36. 200 OK
4—37. 200 OK—
4—38. 200 OK—
—39. 200 OK
l«——40. 200 OK
4—41. 200 OK—
——42. ACK—m
43. ACK
——44. ACK—»

Figure 7.3.5.1-1: S-S#2

Procedure S-S#2 is as follows:
1. INVITE (MO to S-S#2) — see examplein table 7.3.5.1-1

The INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating signalling flow.

Table 7.3.5.1-1: INVITE (MO to S-S#2)

INVITE tel:+1-212-555-2222 SIP/2.0
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Rout e: <sip:scscfl. homel. net;lr>

Recor d- Rout e: <si p: pcscf 1. honel. net;Ir>

P- Asserted-ldentity: "John Doe" <tel:+1-212-555-1111>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"

Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition
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Supported: 100re

Contact: <si p:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>
Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555: : aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nmevi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv

a=rtpmap: 98 H263
a=fntp: 98 profile-level-id=0

a=rtpmap: 99 MP4V-ES

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set=0, 2,5, 7; nmaxfranes=2

a=rt pmap: 96 tel ephone-event

2. 100 Trying (S-S#2to MO) —see examplein table 7.3.5.1-2

S-CSCF#1 responds to the INVITE request (1) with a 100 Trying provisional response.

Table 7.3.5.1-2: 100 Trying (S-S#2 to MO)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To

Call-1D

CSeq

| Cbntent;Length: 0

3. Evaluation of initial filter criterias

S-CSCF#1 validates the service profile of this subscriber and evaluates the initial filter criterias. For this
example, assume no Application Server involvement.

4. INVITE (S-CSCF to I-CSCF) — see examplein table 7.3.5.1-4

S-CSCF#1 performs an analysis of the destination address, and determines the network operator to whom the
destination subscriber belongs. Since the originating operator does not desire to keep their internal
configuration hidden, S-CSCF#1 forwards the INVITE request directly to to I-CSCF in the destination
network.

Asthe S-CSCF knows that the next hop 1-CSCF is in the same home network (and therefore, aloose router),
it includes a Route header.

Table 7.3.5.1-4: INVITE (S-CSCF to I-CSCF)

I NVI TE si p: user2_publicl@onel.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

Rout e: <sip:icscf2_s. honel.net;lr>

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

P- Asserted-ldentity:

P- Char gi ng- Vect or: ici d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net
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Privacy:
From
To:
Call-1D:
Cseq:
Require:
Support ed:
Cont act :

Al l ow
Cont ent - Type:
Content-Length: (.)

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

Request-URI:  Inthe case where the Request-URI of the incoming INVITE request to S-CSCF containsa TEL -
URL [5], it hasto be translated to a globally routable SIP-URL before applying it as Request-URI
of the outgoing INVITE request. For this address trand ation the S-CSCF uses the services of an
ENUM-DNS protocol according to RFC 2916 [6], or any other suitable trand ation database.
Database aspects of ENUM are outside the scope of this specification.

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the originating Inter Operator |dentifier
(10I1) parameter of this header.

5. 100 Trying (I-CSCF to S-CSCF) — see examplein table 7.3.5.1-5
I-CSCF responds to the INVITE request (4) by sending a 100 Trying provisional response to S-CSCF#1.

Table 7.3.5.1-5: 100 Trying (I-CSCF to S-CSCF)

| SIP/2.0 100 Trying
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From

CSeq:
Content-Length: 0O
6. Cx: User Location Query procedure

The I-CSCF sends a query to the HSS to find out the S-CSCF of the called user. The HSS responds with the
address of the current S-CSCF for the terminating subscriber.

For detailed message flows see 3GPP TS 29.228[11].
Table 7.3.2.1-6a provides the parametersin the SIP INVITE request (flow 4), which are sent to the HSS.
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Table 7.3.2.1-6b provides the parameters sent from the HSS that need to be mapped to SIP INVITE request
(flow 7) and sent to S-CSCF.

7. INVITE (I-CSCF to S-CSCF) —see examplein table 7.3.5.1-7
I-CSCF forwards the INVITE request to the S-CSCF (S-CSCF#2) that will handle the session termination.

Table 7.3.5.1-7: INVITE (I-CSCF to S-CSCF)

I NVI TE si p: user2_publicl@onel.net SIP/2.0
Via: SIP/2.0/UDP icscf2_s. honel. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67
Rout e: <si p: scscf2. honel. net;Ilr>
Record- Rout e: <si p:scscfl. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>
Support ed:
P- Asserted-ldentity:
P- Char gi ng- Vect or :
Privacy:
From
To:
Call-1D
Cseq:
Require:
Support ed:
Cont act :
Al | ow:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

NOTE: Thel-CSCF does not add itself to the Record-Route header, asit has no need to remain in the signalling
path once the session is established.

8. 100 Trying (S CSCF to I-CSCF) —see examplein table 7.3.5.1-8

S-CSCF#2 responds to the INVITE request (8) with a 100 Trying provisional response.

Table 7.3.5.1-8: 100 Trying (S-CSCF to I-CSCF)

SIP/2.0 100 Trying
Via: SIP/2.0/UDP icscf2_s. honmel. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; br anch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
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| Content-Length: 0

9. Evaluation of initial filter criterias
S-CSCF#2 validates the service profile of this subscriber and evaluates the initial filter criterias.
10.INVITE (SS#2to MT) — see example in table 7.3.5.1-10

S-CSCF#2 forwards the INVITE request, as determined by the termination procedure. S-CSCF#2 remembers
(from the registration procedure) the UE Contact address and the next hop CSCF for this UE.

Table 7.3.5.1-10: INVITE (S-S#2 to MT)

I NVI TE si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9ht4bK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. honel. net; branch=z9h&4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, Sl P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 66
Rout e: <si p: pcscf 2. honel. net;lr>
Recor d- Rout e: <si p: scscf 2. honel. net;Ir>, <sip:scscfl. honel.net;Ilr>, <sip:pcscfl. honel.net;Ilr>
P- Asserted-ldentity:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy:
From
To:
Call-1D:
Cseq:
Requi re:
Support ed:
Cont act :
Al l ow:
P-Cal | ed-Party-1D: <sip:user2_publicl@onel. net>
Cont ent - Type:
Content-Length: (.)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

11.100 Trying (MT to S-S#2) — see examplein table 7.3.5.1-11 (related to table 7.3.5.1-10)

S-CSCF#2 receives a 100 Trying provisional response to the INVITE request (11), as specified by the
termination procedures.

Table 7.3.5.1-11: 100 Trying (MT to S-S#2)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscf2. honel. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. honel. net; branch=z9hG4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9h&4bkK332b23. 1, SI P/ 2. 0/ UDP
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pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To
Call-1D:
CSeq
Content-Length: O

12.183 Session Progress (M T to S-S#2) — see examplein table 7.3.5.1-12 (related to table 7.3.5.1-10)

The media stream capabilities of the destination are returned along the signalling path, in a 183 Session
Progress provisional response, as per the termination procedure.

Table 7.3.5.1-12: 183 Session Progress (MT to S-S#2)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9h&4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. honel. net,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e: <si p: pcscf 2. honel. net;lr>, <sip:scscf2. honmel.net;lr> <sip:scscfl. homrel.net;lr>
<si p: pcscf 1. hormel. net;lr>
P- Asserted-ldentity: "John Smith" <tel:+1-212-555-2222>
P- Access- Net wor k- I nf o: 3GPP- UTRAN- TDD; utran-cel | -i d-3gpp=234151DOFCE11
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy: none
From
To: <tel:+1-212-555-2222>;tag=314159
Call-I1D
CSeq
Require: 100re
Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>

Allow. |NVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
RSeq: 9021
Cont ent - Type: application/sdp
Content-Length: (.)
v=0
0=- 2987933623 2987933623 IN | P6 5555:: eee: fff:aaa: bbb
S=-
c=I N | P6 5555:: eee: fff:aaa: bbb
t=0 0
mevi deo 10001 RTP/ AVP 98 99
b=AS: 75

a=curr:qos |l ocal none
a=curr:gos renote none
a=des: gos mandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263
a=rtpmap: 99 MP4V-ES
a=fntp: 98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96
b=AS: 25. 4
a=curr:qos |l ocal none
a=curr:gos renote none
a=des: gos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AMR
a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

13. 183 Session Progress (S-CSCF to |-CSCF) —see examplein table 7.3.5.1-13
S-CSCF#2 forwards the 183 Session Progress provisional response to 1-CSCF.

Table 7.3.5.1-13: 183 Session Progress (S-CSCF to I-CSCF)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP icscf2_s. honel. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
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pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Asserted-ldentity:
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =homel.net; term
i oi =honel. net
P- Char gi ng- Funct i on- Addr esses: ccf=[ 5555: : b99: c88: d77: e66]; ccf=[5555:: a55: b44: c33: d22];
ecf=[ 5555:: 1f f: 2ee: 3dd: 4cc]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd]
Privacy:
From
To:
Call-1D:
CSeq:
Require:
Cont act :
Al l ow:
RSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the terminating Inter Operator Identifier
(10I1) parameter of this header.

P-Char ging-Function-Addresses. The S-CSCF passes this header to the I-CSCF for charging.
14.183 Session Progress (I-CSCF to S-CSCF) — see example in table 7.3.5.1-14
I-CSCF forwards the 183 Session Progress provisional response to S-CSCF#1.

Table 7.3.5.1-14: 183 Session Progress (I-CSCF to S-CSCF)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Asserted-ldentity:
P- Char gi ng- Vect or :
Privacy:
From
To:
Call-1D
CSeq:
Require:
Cont act :
Al | ow
RSeq:
Cont ent - Type:
Cont ent - Lengt h:
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15. 183 Session Progress (S-S#2to M O) —see examplein table 7.3.5.1-15

S-CSCF#1 forwards the 183 Session Progress to the originator, as per the originating procedure.

Table 7.3.5.1-15: 183 Session Progress (S-S#2 to MO)

SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
P- Asserted-ldentity:
P- Char gi ng- Vect or :
Privacy:
From
To:
Call-1D
CSeq:
Requi re:
Cont act :
Al 'l ow
RSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
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16. PRACK (MO to S-S#2) —see examplein table 7.3.5.1-16

The originator decides the final set of media streams, and includes thisinformation in the PRACK request
sent to S-CSCF#1 by the origination procedures.

Table 7.3.5.1-16: PRACK (MO to S-S#2)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h(AbK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d-3gpp=234151DOFCE11

Rout e: <si p:scscfl. honel. net;lr>, <sip:scscf2. honel.net;Ilr>, <sip:pcscf2. honel.net;Ilr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition

RAck: 9021 127 INVITE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 | N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:qos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

17.PRACK (S-CSCF to S-CSCF) — see examplein table 7.3.5.1-17
S-CSCF#1 forwards the PRACK request to S-CSCF#2.

Table 7.3.5.1-17: PRACK (S-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

Rout e: <si p:scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>

From

To

Call-I1D

Cseq

Require

RAck:

Cont ent - Type:

Cont ent - Lengt h:
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b=
a=
a=
a=
a=
a=
a=
=
a=
a=
a=
a=
a=
a=
a=
18.PRACK (S-S#2toMT) — see examplein table 7.3.5.1-18
S-CSCF#2 forwards the PRACK request to the terminating endpoint, as per the termination procedure.
Table 7.3.5.1-18: PRACK (S-S#2 to MT)
PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9ht4AbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwards: 67
Rout e: <si p: pcscf 2. honel. net;lr>
From
To:
Call-1D:
Cseq:
Requi re:
RAck:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

19.200 OK (MT to S-S#2) — see examplein table 7.3.5.1-19 (related to table 7.3.5.1-18)

The terminating endpoint responds to the PRACK request (19) with a 200 OK response.

Table 7.3.5.1-19: 200 OK (MT to S-S#2)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d-3gpp=234151DOFCE11
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From

To:

Call-I1D
CSeq:
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nmevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AVR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

20.200 OK (S-CSCF to S-CSCF) —see examplein table 7.3.5.1-20
S-CSCF#2 forwards the 200 OK response to S-CSCF#1.

Table 7.3.5.1-20: 200 OK (S-CSCF to S-CSCF)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To

Call-I1D

CSeq

Cont ent - Type

Cont ent - Lengt h

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
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21.200 OK (S-S#2to MO) —seeexamplein table 7.3.5.1-21

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.5.1-21: 200 OK (S-S#2 to MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2.0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To
Call-I1D
CSeq
Cont ent - Type:
Content - Lengt h

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

22.UPDATE (MO to S-S#2) — see examplein table 7.3.5.1-22

When the originating endpoint has completed the resource reservation procedures, it sends the UPDATE
reguest to SS-CSCF#1 by the origination procedures.

Table 7.3.5.1-22: UPDATE (MO to S-S#2)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Rout e: <si p:scscfl. honel. net;lr>, <sip:scscf2. honel.net;lr>, <sip:pcscf2. honel.net;Ilr>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 129 UPDATE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933617 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos |l ocal sendrecv
a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96
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b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

23.UPDATE (S-CSCF to S-CSCF) — see examplein table 7.3.5.1-23
S-CSCF#1 forwards the UPDATE request to S-CSCF#2.

Table 7.3.5.1-23: UPDATE (S-CSCF to S-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; comp=si gconp SIP/2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

Rout e: <si p:scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>

From

To:

Call-1D:

Cseq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

24.UPDATE (SS#2to MT) —seeexamplein table 7.3.5.1-24

S-CSCF#2 forwards the UPDATE request to the terminating endpoint, as per the termination procedure.

Table 7.3.5.1-24: UPDATE (S-S#2 to MT)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, Sl P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67
Rout e: <si p: pcscf 2. honel. net;lr>
From
To:
Call-1D
Cseq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
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25.200 OK (MT to S-S#2) —see examplein table 7.3.5.1-25 (related to table 7.3.5.1-24)

The terminating endpoint responds to the UPDATE request (24) with a200 OK response.

Table 7.3.5.1-25: 200 OK (MT to S-S#2)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9ht4AbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
From
To
Call-1D
CSeq
Cont ent - Type
Content - Lengt h

v=0

0=- 2987933623 2987933625 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nmvi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal sendrecv
a=curr:qgos renote sendrecv

a=des: qos nandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

26.200 OK (S-CSCF to S-CSCF) — seeexamplein table 7.3.5.1-26
S-CSCF#2 forwards the 200 OK response to S-CSCF#1.

Table 7.3.5.1-26: 200 OK (S-CSCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From
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To:

Call-1D:

CSeq:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

27.200 OK (S-S#2to MO) —seeexamplein table 7.3.5.1-27

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.5.1-27: 200 OK (S-S#2 to MO)

SIP/2.0 200 X
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D
CSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

28.180 Ringing (M T to S-S#2) — see examplein table 7.3.5.1-28 (related to table 7.3.5.1-10)

The terminating endpoint may optionally send a 180 Ringing provisional response indicating alerting isin
progress. Thisresponse is sent by the termination procedure to S-CSCF#2.
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Table 7.3.5.1-28: 180 Ringing (MT to S-S#2)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. honel. net; branch=z9hG4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Recor d- Rout e: <si p: pcscf 2. honel. net; I r>, <sip:scscf2. honel.net;lr>, <sip:scscfl. honel.net;lr>,
<si p: pcscf 1. honel. net;lr>
From

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>
Al 'l ow

RSeq: 9022

Content-Length: O

29. 180 Ringing (S-CSCF to |-CSCF) — see examplein table 7.3.5.1-29
S-CSCF#2 forwards the 180 Ringing response to 1-CSCF.

Table 7.3.5.1-29: 180 Ringing (S-CSCF to I-CSCF)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP icscf2_s. honmel. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From
To:
Call-I1D
CSeq:
Require:
Cont act :
Al | ow
RSeq:
Cont ent - Lengt h:

30.180 Ringing (I-CSCF to S-CSCF) — see examplein table 7.3.5.1-30
I-CSCF forwards the 180 Ringing response to S-CSCF#1.

Table 7.3.5.1-30: 180 Ringing (I-CSCF to S-CSCF)

SIP/2.0 180 Ringing
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From
To:
Call-1D:
CSeq:
Requi re:
Cont act :
Al l ow:
RSeq:
Cont ent - Lengt h:

31.180 Ringing (S-S#2to MO) —see examplein table 7.3.5.1-31

S-CSCF#1 forwards the 180 Ringing response to the originator, per the origination procedure.

Table 7.3.5.1-31: 180 Ringing (S-S#2 to MO)

SIP/2.0 180 Ringing
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Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From

Require:

Cont act :

Al ow

RSeq:

Cont ent - Lengt h:

32.PRACK (MO to S-S#2) — see examplein table 7.3.5.1-32

The originator acknowledges the 180 Ringing provisional response (34) with a PRACK request.

Table 7.3.5.1-32: PRACK (MO to S-S#2)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. honel.net;lr> <sip:pcscf2. honel.net;|lr>,

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content-Length: O

33.PRACK (S-CSCF to S-CSCF) — see examplein table 7.3.5.1-33
S-CSCF#1 forwards the PRACK reguest to S-CSCF#2.

Table 7.3.5.1-33: PRACK (S-CSCF to S-CSCF)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68
Rout e: <si p:scscf2. honel. net;lr>, <sip:pcscf2. honel.net;Ilr>
From
To:
Call-1D
Cseq:
RAck:
Cont ent - Lengt h:

34.PRACK (S-S#2toMT) —seeexamplein table 7.3.5.1-34
S-CSCF#2 forwards the PRACK reguest to the terminating endpoint.

Table 7.3.5.1-34: PRACK (S-S#2 to MT)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67
Rout e: <si p: pcscf 2. honel. net;lr>
From
To:
Call-1D
Cseq:
RAck:
Cont ent - Lengt h:
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35.200 OK (MT to S-S#2) — see examplein table 7.3.5.1-35 (related to table 7.3.5.1-34)

The terminating endpoint responds to the PRACK request (34) with a200 OK response.

Table 7.3.5.1-35: 200 OK (MT to S-S#2)

SIP/2.0 200 K
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9ht4bK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
From
To:
Call-1D:
CSeq:
Content-Length: O

36.200 OK (S-CSCF to S-CSCF) — see examplein table 7.3.5.1-36
S-CSCF#2 forwards the 200 OK response to S-CSCF#1.

Table 7.3.5.1-36: 200 OK (S-CSCF to S-CSCF)

SIP/2.0 200 X
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-ID

CSeq:
Cont ent - Lengt h:

37.200 OK (S-S#2to MO) — see examplein table 7.3.5.1-37

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.5.1-37: 200 OK (S-S#2 to MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
From
To:
Call-1D:
CSeq:
Cont ent - Lengt h:

38.200 OK (MT to S-S#2) —see examplein table 7.3.5.1-38 (related to table 7.3.5.1-10)

The final response, 200 OK, is sent by the terminating endpoint over the signalling path. Thisistypically
generated when the subscriber has accepted the incoming session attempt. The responseis sent to S-CSCF#2
per the termination procedure.

Table 7.3.5.1-38: 200 OK (MT to S-S#2)

SIP/2.0 200 &K
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. honel. net; branch=z9hG4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. homel. net; branch=z9hG4bK332b23. 1, S| P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Recor d- Rout e: <si p: pcscf2. homel. net; | r>, <sip:scscf2. honel.net;lr> <sip:scscfl. homel.net;lr>,
<si p: pcscf 1. honel. net;lr>
From
To:
Call-1D:
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CSeq: 127 INVITE
Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>
Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Content -Length: 0O

39.200 OK (S-CSCF to |-CSCF) —see examplein table 7.3.5.1-39
The 200 OK response is forwarded to the I-CSCF.

Table 7.3.5.1-39: 200 OK (S-CSCF to I-CSCF)

SIP/2.0 200 &K
Via: SIP/2.0/UDP icscf2_s. honel. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From

Cont ent - Lengt h:

40.200 OK (I-CSCF to S-CSCF) —see examplein table 7.3.5.1-40
The 200 OK response is forwarded to S-CSCF#1.

Table 7.3.5.1-40: 200 OK (I-CSCF to S-CSCF)

SIP/2.0 200 OK
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From
To:
Call-1D
CSeq:
Cont act :
Al 'l ow
Cont ent - Lengt h:

41.200 OK (S-S#2to MO) — seeexamplein table 7.3.5.1-41

The 200 OK response is returned to the originating endpoint, by the origination procedure.

Table 7.3.5.1-41: 200 OK (S-S#2 to MO)

SIP/2.0 200 K
Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:
From
To:
Call-I1D
CSeq:
Cont act :
Al l ow:
Cont ent - Lengt h:

42. ACK (MO to S-S#2) — see examplein table 7.3.5.1-42

The originating endpoint sends the final acknowledgement to S-CSCF#1 by the origination procedures.

Table 7.3.5.1-42: ACK (MO to S-S#2)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
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Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69
Rout e: <sip:scscfl. honel. net;lr>, <sip:scscf2. honel.net;Ir> <sip:pcscf2. honel.net;Ilr>
From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>;tag=314159
Cal | -1 D: ch03a0s09a2sdf gl kj 490333
Cseq: 127 ACK
Content-Length: O

43. ACK (S-CSCF to S-CSCF) —see examplein table 7.3.5.1-43
S-CSCF#1 forwards the ACK request to S-CSCF#2.

Table 7.3.5.1-43: ACK (S-CSCF to S-CSCF)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honmel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

Rout e: <si p: scsf2. honel. net;Ir>, <sip:pcscf2. honel.net;lr>

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

44. ACK (S-SH2toMT) — seeexamplein table 7.3.5.1-44

S-CSCF#2 forwards the ACK request to the terminating endpoint, as per the termination procedure.

Table 7.3.5.1-44: ACK (S-S#2 to MT)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/2.0

Via: SIP/2.0/UDP scscf2. honel. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwards: 67

Rout e: <si p: pcscf 2. honel. net;lr>

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

7.35.2 (S-S#2) Single network operator performing origination and termination,
terminating UE is busy, and not able or not willing to answer the call (MO#2,
MT#2 assumed)

Figure 7.3.5.2-1 shows the subscriber that originated a session with one of the MO procedures had the attempt fail due
to an error detected in the termination procedure. In this flow, 486 error response is shown as the example.
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Home Network
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Figure 7.3.5.2: (S-S#2) Single network operator performing origination and termination,
terminating UE is busy, and not able or not willing to answer the call (MO#2, MT#2 assumed)

1-10.The same as described in flow 1-8 in subclause 7.3.5
11.486 Busy Here (MT to SS.CSCF) — see examplein table 7.3.5.2-11
The termination procedure detected some error situation, and returned a SIP 486 Busy Here response.

NOTE: The error response may be other error responses like "403 Service Denied", "480 Temporarily
Unavailable", "580 Precondition Failure", or others. For this example, "486 Busy" is shown.

Table 7.3.5.2-11: 486 Busy Here (MT to S-CSCF)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. honel. net; branch=z9h4bk871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7)
P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d-3gpp=234151DOFCE11
From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>;tag=314159
Call -1 D: cb03a0s09a2sdf gl kj 490333
Cseq: 127 INVITE
Retry-After: 3600
Content-Length: O

12. ACK (SCSCFtoMT) — seeexamplein table 7.3.5.2-12

Upon receive the 486 response from the MT procedure, S-CSCF sends ACK.
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Table 7.3.5.2-12: ACK (S-CSCF to MT)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscf2. honel. net; branch=z9h&4bK764z87. 1
Max- Forwar ds: 70

Rout e: <si p: pcscf 2. honel. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

13.486 Busy Here (S-CSCF to I-CSCF) — see example in table 7.3.5.2-13
The S-CSCF returned a SIP error response to |-CSCF.

Table 7.3.5.2-13: 486 Busy Here (S-CSCF to I-CSCF)

SIP/2.0 486 Busy Here
Via: SIP/2.0/UDP icscf2_s. honmel. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7)
From

CSeq:
Retry-After: 3600
Content-Length: O

14. ACK (I-CSCF to S-CSCF) —see examplein table 7.3.5.2-14

Upon receive the 486 response from the S-CSCF procedure, |-CSCF sends ACK.

Table 7.3.5.2-14: ACK (I-CSCF to S-CSCF)

ACK si p:user2_publicl@onel.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. honel. net; branch=z9h&4bk871y12. 1
Max- Forwards: 70

Rout e: <si p: scscf2. honmel. net;lr>

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

15.486 Busy Here (1-CSCF to SSCSCF) —see examplein table 7.3.5.2-15 (related to table 7.3.5.2-42)
The I-CSCF returned a SIP error response to S-CSCF.

Table 7.3.5.2-15: 486 Busy Here (I-CSCF to S-CSCF)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7)
From

To:

Call-1D:

CSeq:

Cont act :

Retry-After: 3600

Content-Length: O

16. ACK (S-CSCF to I-CSCF) — seeexamplein table 7.3.5.2-16

Upon receive the 486 response from the S-CSCF procedure, I-CSCF sends ACK.
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Table 7.3.5.2-16: ACK (S-CSCF to I-CSCF)

ACK si p:user2_publicl@onel.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwar ds: 70

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

17.486 Busy Here (S-CSCF to MO) — see examplein table 7.3.5.2-17

The S-CSCF returned a SIP error response to the appropriate MO procedure.

Table 7.3.5.2-17: 486 Busy Here (S-CSCF to MO)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7)

From

To:

Cont act :

Call-1D:

CSeq:

Retry-After: 3600

Content-Length: O

18. ACK (MO to S-.CSCF) — see examplein table 7.3.5.2-18

Upon receiving the 486 response from the S-CSCF, the MO procedure sends ACK.

Table 7.3.5.2-18: ACK (MO to S-CSCF)

ACK tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
Max- Forwar ds: 70

Rout e: <si p:scscfl. honel. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

7.35.3 Origination failure (not provided)

An example of thisflow isnot shown in the present document.

7.3.6 S-S#3
7.3.6.1 (S-S#3) PSTN Termination performed by home network of originator (MO#2
assumed)

Figure 7.3.6.1-1 shows a S-CSCF handling session origination, which performs an analysis of the destination address,
and determinesthat it will result in a PSTN termination. The request is therefore forwarded to aloca BGCF. The
BGCF performs further analysis of the destination address, combined with information of agreements between
operators for optimum Gateway selection, and decides to do the PSTN termination locally. The BGCF therefore
alocates a MGCF within the home network, and sends the request to it. This example flow does not show Application
Server involvement.

Origination sequences that share this common S-CSCF to S-CSCF procedure are:

M O#la Mobile origination, roaming, without a THIG. The "Originating Network" of S-S#3 is therefore a
visited network.
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M O#1b Mobile origination, roaming, with a THIG in home network. The "Originating Network™ of S-S#3
istherefore avisited network.

MO#2 Mobile origination, located in home service area. The "Originating Network" of S-S#3 is therefore
the home network.

CSO CS Networks origination. The "Originating Network" of S-S#3 is the home network. The element

labelled S-CSCF#1 isthe MGCF of the CS-O procedure.

Termination sequences that share this common S-CSCF to S-CSCF procedure are:

CST CS Networks termination.
Originating Netw‘ork Home Network
S-CSCF BGCF MGCF
—1. INVITE —P]

4—2.100 Trying—
3. Evaluation of
initial filter criterias

4. INVITE—W
["4——5. 100 Trying

6. INVITE—W

'4——7. 100 Trying

8. 183 Session

10. 183 Session_| 9. 183 Session Progress
Progress Progress
——11. PRACK—p
12. PRACK
I
13. 200 OK
<4—14. 200 OK—
——15. UPDATE —p
16. UPDATE
I
17. 200 OK

4—18. 200 OK— o
19. 180 Ringing —|

¢—20. 180 Ringing

<21. 180 Ringing—

——22. PRACK—»

\4

23. PRACK
I
24.200 OK

<4—25. 200 OK——
€—27. 200 OK

4—26. 200 OK

<4—28. 200 OK——
—29. ACK—»

\4

30. ACK

Figure 7.3.6.1-1: S-S#3

Procedure S-S#3 is as follows:
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1. INVITE (MO to S-S#3) —see examplein table 7.3.6.1-1

The INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating signalling flow.

Table 7.3.6.1-1: INVITE (MO to S-S#3)

I NVI TE tel:+1-212-555-2222 SIP/ 2.0

Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 69

Rout e: <si p:scscfl. honel. net;Ilr>

Recor d- Rout e: <si p: pcscfl. honel. net;Ir>

P- Asserted-ldentity: "John Doe" <tel:+1-212-555-1111>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition

Supported: 100re

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow. INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nrvi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: gos none renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
a=rtpmap: 99 MP4V-ES

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

2. 100 Trying (S-S#3to MO) —see examplein table 7.3.6.1-2

S-CSCF#1 responds to the INVITE request (1) with a 100 Trying provisional response.

Table 7.3.6.1-2: 100 Trying (S-S#3 to MO)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To

Call -1D:

CSeq

Content-Length: O

3. Evaluation of initial filter criterias

S-CSCF#1 validates the service profile of this subscriber and evaluates the initial filter criterias. For this
example, assume no Application Server involvement.

4. INVITE (S-CSCF to BGCF) —seeexamplein table 7.3.6.1-4
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S-CSCF#1 performs an analysis of the destination address, and determines the destination ison the PSTN. S
CSCF forwards the INVITE request to the BGCF in the local network.

Table 7.3.6.1-4: INVITE (S-CSCF to BGCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 68

Rout e: <si p: bgcf 1. honel. net;Ir>

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>
P- Asserted-ldentity:

P- Char gi ng- Vect or :

P- Char gi ng- Functi on- Addr esses: ccf=[5555::b99: c88: d77: e66]; ccf=[5555::a55: b44: c33: d22];
ecf =[ 5555: : 1f f: 2ee: 3dd: 4cc]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd]

Privacy:

From

To:

Call-1D

Cseq:

Require:

Support ed:

Cont act :

Al l ow

Cont ent - Type:

Content-Length: (.)

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

P-Charging-Vector: The S-CSCF passes this header to the BGCF for charging.

P-Charging-Function-Addresses. The S-CSCF inserts this header to provide the charging function addresses to
the BGCF.

5. 100 Trying (BGCF to S-CSCF) — see examplein table 7.3.6.1-5

BGCF sends a 100 Trying provisional response to S-CSCF.

Table 7.3.6.1-5: 100 Trying (BGCF to S-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Content-Length: O
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6. INVITE (BGCF to MGCF) —see examplein table 7.3.6.1-6

BGCF analyzes the destination address, and allocates a M GCF to handle the termination. BGCF forwards the
INVITE request to the MGCF.

Table 7.3.6.1-6: INVITE (BGCF to MGCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP bgcfl. homel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9ht4bkK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&bKnashds7
Max- For war ds: 67

Rout e: <si p: ngcf 1. honel. net; | r>

Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or :

P- Char gi ng- Funct i on- Addr esses:

Privacy:

From

To:

Call-1D

Cseq:

Require:

Support ed:

Cont act :

Al l ow:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

NOTE: The BGCF does not add itself to the Record-Route header, asit has no need to remain in the signalling
path once the session is established.

7. 100 Trying (M GCF to BGCF) — see examplein table 7.3.6.1-7

MGCEF responds to the INVITE request (6) with a 100 Trying provisional response.

Table 7.3.6.1-7: 100 Trying (MGCF to BGCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP bgcfl. honel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. honmel. net ; branch=z9h&4bK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Content-Length: O
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8. 183 Session Progress (M GCF to BGCF) — see examplein table 7.3.6.1-8

The MGCF returns the media stream capabilities of the destination along the signalling path in a 183 Session
Progress provisional response.

Table 7.3.6.1-8: 183 Session Progress (MGCF to BGCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP bgcfl. homel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9ht4bkK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&bKnashds7

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

P- Asserted-ldentity: "John Smith" <tel:+1-212-555-2222>

P- Char gi ng- Vect or: ici d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; termi oi =honel. net
Privacy: none

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D:

CSeq:

Require: 100rel

Cont act: <sip: ngcfl. homel. net >

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE

RSeq: 9021

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933623 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555:: eee: fff:aaa: bbb

t=0 0

nevi deo 0 RTP/ AVP 98 99

mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:qos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv

a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

9. 183 Session Progress (BGCF to S-CSCF) — see examplein table 7.3.6.1-9

BGCEF forwards the 183 Session Progress provisional response to S-CSCF.

Table 7.3.6.1-9: 183 Session Progress (BGCF to S-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gcopm br anch=z9hG4bKnashds7

Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or :

Privacy:

From

Require:

Cont act :

Al l ow:

RSeq:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
m=
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b=
a=
a=
a=
a=
a=
a=
a=
a=

10. 183 Session Progress (S-S#3to M O) —see examplein table 7.3.6.1-10

S-CSCF#1 forwards the 183 Session Progress to the originator, as per the originating procedure.

Table 7.3.6.1-10: 183 Session Progress (S-S#3 to MO)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy:

From

To:

Call-1D

CSeq:

Require:

Cont act :

Al 'l ow

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
m=
b=
a=
a=
a=
a=
a=
a=
a=
a=

11. PRACK (MO to S-S#3) —see examplein table 7.3.6.1-11

The originator confirms with a PRACK request sent to SS-CSCF#1 by the origination procedures. The request
does not contain SDP because in the initial SDP offer/answer there was a single media stream with asingle
codec.

Table 7.3.6.1-11: PRACK (MO to S-S#3)

PRACK si p: ngcf 1. honel. net SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Rout e: <si p: scscfl. honel. net;Ilr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition

RAck: 9021 127 INVITE

Content-Length: O
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12. PRACK (S-CSCF to MGCF) — see examplein table 7.3.6.1-12
S-CSCF forwards the PRACK request to MGCF.

Table 7.3.6.1-12: PRACK (S-CSCF to MGCF)

PRACK si p: ngcf 1. honel. net SIP/2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68

From

To:

Call-1D:

Cseq:

Require:

RAck:

Cont ent - Lengt h:

13.200 OK (M GCF to S-CSCF) — see examplein table 7.3.6.1-13
The MGCF responds to the PRACK request (12) with a200 OK response.

Table 7.3.6.1-13: 200 OK (MGCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Content-Length: O

Content-Length: O

14.200 OK (S-S#3to MO) —seeexamplein table 7.3.6.1-14

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.6.1-14: 200 OK (S-S#3 to MO)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Cont ent - Lengt h:

15.UPDATE (MO to S-S#3) — see examplein table 7.3.6.1-15

When the originating endpoint has completed the resource reservation procedures, it sends the UPDATE
request to S-CSCF#1 by the origination procedures.

Table 7.3.6.1-15: UPDATE (MO to S-S#3)

UPDATE si p: ngcf 1. honel. net SIP/ 2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <si p:scscfl. honel. net;Ilr>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodmt6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : 4b4: 3c3: 2d2: 1lel];
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-iteml; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333
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Cseq: 129 UPDATE
Cont ent - Type: application/sdp
Content-Length: (.)

v=0

0=- 2987933615 2987933616 | N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nevi deo 0 RTP/ AVP 98 99

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

P-Charging-Vector: The P-CSCF added the GPRS access network information to this header, which is removed
and stored by the S-CSCF.

Upon receiving the UPDATE, the S-CSCF stores the P-Charging-V ector information for use in charging.
16. UPDATE (S-CSCF to MGCF) — see examplein table 7.3.6.1-16
S-CSCF forwards the UPDATE request to MGCF.

Table 7.3.6.1-16: UPDATE (S-CSCF to MGCF)

UPDATE si p: ngcf 1. honel. net SIP/ 2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
From

To:

Call-ID

Cseq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
m=
b=
a=
a=
a=
a=
a=
a=
a=

17.200 OK (MGCF to S-CSCF) — see examplein table 7.3.6.1-17
The MGCF responds to the UPDATE request (16) with a 200 OK response.

Table 7.3.6.1-17: 200 OK (MGCF to S-CSCF)

SIP/2.0 200 X

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:
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CSeq:
Cont ent - Type:
Cont ent - Lengt h:

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nevi deo 0 RTP/ AVP 98 99

mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:gos renote sendrecv

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

18.200 OK (S-S#3to MO) —see examplein table 7.3.6.1-18

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.6.1-18: 200 OK (S-S#3 to MO)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-ID

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=

19.180 Ringing (M GCF to BGCF) — see examplein table 7.3.6.1-19

The MGCF may optionally send a 180 Ringing provisiona response indicating alerting isin progress. This
response is sent by the termination procedure to BGCF.

Table 7.3.6.1-19: 180 Ringing (MGCF to BGCF)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP bgcfl. honel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h4bkK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9ht4bkK431h23. 1,
SI P/ 2.0/ UDP [5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&ibKnashds7
Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

From

To:

Call-1D:

CSeq: 127 INVITE

Require: 100rel

Contact: <sip: ngcfl. homel. net>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE

RSeq: 9022

Content-Length: O
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20.180 Ringing (BGCF to S-CSCF) — see example in table 7.3.6.1-20
BGCF forwards the 180 Ringing response to S-CSCF.

Table 7.3.6.1-20: 180 Ringing (BGCF to S-CSCF)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al l ow:

RSeq:

Cont ent - Lengt h:

21.180 Ringing (S-S#3to MO) — see examplein table 7.3.6.1-21

S-CSCF forwards the 180 Ringing response to the originator, per the origination procedure.

Table 7.3.6.1-21: 180 Ringing (S-S#3 to MO)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al | ow

RSeq:

Cont ent - Lengt h:

22.PRACK (MO to S-S#3) — see examplein table 7.3.6.1-22

The originator acknowledges the 180 Ringing provisional response (21) with a PRACK request.

Table 7.3.6.1-22: PRACK (MO to S-S#3)

PRACK si p: ngcf 1. honel. net SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 69

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Rout e: <si p:scscfl. honel. net;Ilr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content-Length: 0O

23.PRACK (S-CSCF to MGCF) — seeexamplein table 7.3.6.1-23
S-CSCF forwards the PRACK request to MGCF.

Table 7.3.6.1-23: PRACK (S-CSCF to MGCF)

PRACK si p: ngcf 1. honel. net SIP/ 2.0
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Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

From

To:

Call-1D

Cseq:

RAck:

Cont ent - Lengt h:

24.200 OK (MGCF to S-CSCF) —see examplein table 7.3.6.1-24
The MGCF responds to the PRACK request (23) with a 200 OK response.

Table 7.3.6.1-24: 200 OK (MGCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-I1D

CSeq:

Content-Length: O

25.200 OK (S-S#3to MO) —seeexamplein table 7.3.6.1-25

S-CSCF forwards the 200 OK response to the originating endpoint.

Table 7.3.6.1-25: 200 OK (S-S#3 to MO)

SIP/2.0 200 X

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Cont ent - Lengt h:

26.200 OK (MGCF to BGCF) —see examplein table 7.3.6.1-26

Thefinal response, 200 OK, is sent by the MGCF over the signalling path when the subscriber has accepted
the incoming session attempt.

Table 7.3.6.1-26: 200 OK (MGCF to BGCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP bgcfl. honel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h4bkK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9ht4bkK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

From

To:

Call-1D:

CSeq: 127 INVITE

Contact: <si p: ngcf 1. honel. net >

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE

Content-Length: O

27.200 OK (BGCF to S-CSCF) —see examplein table 7.3.6.1-27
The 200 OK response is forwarded to the S-CSCF.

Table 7.3.6.1-27: 200 OK (BGCF to S-CSCF)

SIP/2.0 200 X
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Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

From

To:

Call-1D

CSeq:

Cont act :

Al | ow

Cont ent - Lengt h:

28.200 OK (S-S#3to MO) —seeexamplein table 7.3.6.1-28

The 200 OK isreturned to the originating endpoint, by the origination procedure.

Table 7.3.6.1-28: 200 OK (S-S#3 to MO)

SIP/2.0 200 &K

Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

Fro

To:

Cont ent - Lengt h:

29.ACK (MO to S-S#3) — see examplein table 7.3.6.1-29

The originating endpoint sends the final acknowledgement to S-CSCF#1 by the origination procedures.

Table 7.3.6.1-29: ACK (MO to S-S#3)

ACK si p: ngcf 1. honel.net SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Rout e: <sip:scsfl. honel. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 ACK

Content-Length: O

30.ACK (S-CSCF to MGCF) —see examplein table 7.3.6.1-30
S-CSCF#1 forwards the ACK request to MGCF.

Table 7.3.6.1-30: ACK (S-CSCF to MGCF)

ACK si p: ngcf 1. honel.net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:
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7.3.7 S-S#4

7.3.7.1 (S-S#4) PSTN Termination performed by different operator than origination
(MO#2 assumed)

Figure 7.3.7.1-1 shows a S-CSCF handling session origination, which performs an analysis of the destination address,
and determinesthat it will result in a PSTN termination. The request is therefore forwarded to alocal BGCF (BGCF#1).
BGCF#1 performs further analysis of the destination address, combined with information of agreements between
operators for optimum Gateway selection, and decides to do the PSTN termination in a different operator's network.
BGCF#1 therefore forwards the request to a BGCF in the terminating operator's network, BGCF#2. BGCF#2 allocates a
MGCF within the its network, and sends the request to it. This example flow does not show Application Server
involvement.

Origination sequences that share this common S-CSCF to S-CSCF procedure are:

M O#la Mobile origination, roaming, without a THIG. The "Originating Network" of S-S#4 is therefore a
visited network.

M O#1b Mobile origination, roaming, with a THIG in home network. The "Originating Network™ of S-S#4
istherefore avisited network.

M O#2 Mobile origination, located in home service area. The "Originating Network™ of S-S#4 istherefore
the home network.

CSO CS Networks origination. The "Originating Network™ of S-S#4 is the home network. The element

labeled S-CSCF#1 isthe MGCF of the CS-O procedure.
Termination sequences that share this common S-CSCF to S-CSCF procedure are:

CST CS Networks termination.
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Originating Network Home Network Terminating Network

S-CSCF BGCF#1 BGCF#2 MGCF

—— 1. INVITE—p
«-2. 100 (Trying)—

3. Evaluation of
initial filter criterias

4. INVITE—p
[4—>5. 100 (Trying) —
6. INVITE—p
[—7. 100 (Trying) —

8. INVITE—
—9. 100 (Trying) —

10. 183 (Session |

11. 183 (Session | Progress)
12. 183 (Session | Progress)
13. 183 (Session | Progress)
Progress)
——14. PRACK—
15. PRACK
16. 200 (OK)
<—17. 200 (OK)—
——18. UPDATE
19. UPDATE
20. 200 (OK)

<—21. 200 (OK)—]

[4—22. 180 (Ringing)—
4—23. 180 (Ringing) —
[4—24. 180 (Ringing) —
425. 180 (Ringing)

——26. PRACK—p
27. PRACK

28. 200 (OK)
<—29. 200 (OK)—
le——30. 200 (OK)——
l«——31. 200 (OK)——
«——32. 200 (OK)——
<—33. 200 (OK)—

—34. ACK—p
35. ACK

Figure 7.3.7.1-1: S-S#4

Procedure S-S#4 is as follows:
1. INVITE (MO to S-S#4) —see examplein table 7.3.7.1-1
The INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating signalling flow.

Table 7.3.7.1-1: INVITE (MO to S-S#4)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Rout e: <sip:scscfl. homel. net;lr>

Recor d- Rout e: <si p: pcscf 1. honel. net;lr>

P- Asserted-ldentity: "John Doe" <tel:+1-212-555-1111>
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P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition

Supported: 100re

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nrvi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:qos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
a=rtpmap: 99 MP4V-ES

mFaudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: gos none renote sendrecv
a=rtpmap: 97 AMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

2. 100 Trying (S-S#4to MO) —see examplein table 7.3.7.1-2

S-CSCF#1 responds to the INVITE request (1) with a 100 Trying provisional response.

Table 7.3.7.1-2: 100 Trying (S-S#4 to MO)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To

Call -1D:

CSeq

Content-Length: O

3. Evaluation of initial filter criterias

S-CSCF#1 validates the service profile of this subscriber and evaluates the initial filter criterias. For this
example, assume no Application Server involvement.

4. INVITE (S-CSCF to BGCF) — see examplein table 7.3.7.1-4

S-CSCF#1 performs an analysis of the destination address, and determines the destination ison the PSTN. S-
CSCF#1 forwards the INVITE request to the BGCF in the local network.

Table 7.3.7.1-4: INVITE (S-CSCF to BGCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

Rout e: <si p: bgcf 1. honel. net;Ir>

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

P- Asserted-ldentity:
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P- Char gi ng- Vect or :

P- Char gi ng- Funct i on- Addr esses: ccf=[ 5555: : b99: c88: d77: e66]; ccf=[5555:: a55: b44: c33: d22];
ecf=[ 5555:: 1f f: 2ee: 3dd: 4cc]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd]
Privacy:

From

To:

Call-1D:

Cseq:

Require:

Support ed:

Cont act :

Al l ow:

Cont ent - Type:

Content-Length: (.)

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

P-Charging-Vector: The S-CSCF passes this header to the BGCF for charging.

P-Char ging-Function-Addresses. The S-CSCF inserts this header to provide the charging function addresses to the
BGCF.

5. 100 Trying (BGCF to S-CSCF) — see examplein table 7.3.7.1-5
BGCF#1 sends a 100 Trying provisional response to S-CSCF#1.

Table 7.3.7.1-5: 100 Trying (BGCF to S-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

6. INVITE (BGCF to BGCF) —see examplein table 7.3.7.1-6

BGCF#1 analyses the destination address, and the inter-operator agreements for optimal PSTN termination,
and selects the network operator that can best terminate this session. BGCF#1 forwards the INVITE request
to the BGCF (BGCF#2) in the network that will handle the session termination.

Table 7.3.7.1-6: INVITE (BGCF to BGCF)

INVI TE tel: +1-212-555-2222 SIP/ 2.0
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Via: SIP/2.0/UDP bgcfl. honel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. honmel. net ; branch=z9h&4bK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwards: 67

Rout e: <si p: bgcf 2. hone2. net; I r>

Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or:

Privacy:

From

To:

Call-1D:

Cseq:

Require:

Support ed:

Cont act :

Al l ow:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=
a=
m=

7. 100 Trying (BGCF to BGCF) — see examplein table 7.3.7.1-7

BGCF#2 responds to the INVITE request (6) with a 100 Trying provisional response.

Table 7.3.7.1-7: 100 Trying (BGCF to BGCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP bgcfl. homel. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h4bkK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9ht4bkK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGibKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

8. INVITE (BGCF to M GCF) —see examplein table 7.3.7.1-8
BGCF#2 dlocates a Media Gateway Controller, and forwards the INVITE request to that MGCF.

Table 7.3.7.1-8: INVITE (BGCF to MGCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP bgcf2. home2. net; branch=z9ht4bK456u71. 1, SI P/ 2.0/ UDP

bgcf 1. honel. net ; branch=z9hG4bK6546qg2. 1, SI P/ 2. 0/ UDP scscf 1. hormel. net ; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 66

Rout e: <si p: ngcf 2. hone2. net; | r>
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Recor d- Rout e:

P- Asserted-ldentity:
P- Char gi ng- Vect or :
Privacy:

From

To:

Call-1D:

Cseq:

Require:
Support ed:

Cont act :

Al l ow:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=

9. 100 Trying (M GCF to BGCF) —see examplein table 7.3.7.1-9

MGCF sends a 100 Trying provisional response.

Table 7.3.7.1-9: 100 Trying (MGCF to BGCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP bgcf2. hone2. net; branch=z9hAbK456u71. 1, SI P/ 2. 0/ UDP

bgcf 1. honel. net ; branch=z9hG4bK6546qg2. 1, Sl P/ 2. 0/ UDP scscf 1. hormel. net ; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net ; branch=z9hG4bK431h23. 1, S| P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

10. 183 Session Progress (M GCF to BGCF) —see examplein table 7.3.7.1-10

MGCEF returns the media stream capabilities of the destination in a 183 Session Progress provisional
response.

Table 7.3.7.1-10: 183 Session Progress (MGCF to BGCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP bgcf2. home2. net; branch=z9ht4bK456u71. 1, SI P/ 2.0/ UDP

bgcf 1. honel. net; branch=z9hG4bK6546qg2. 1, S| P/ 2. 0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p:scscfl. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

P- Asserted-ldentity: "John Smith" <tel:+1-212-555-2222>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ter mi oi =hone2. net
Privacy: none
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From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D:

CSeq:

Require: 100rel

Contact: <si p: ngcf 2. hone2. net >

Al low |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE
RSeq: 9021

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933623 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nrvi deo 0 RTP/ AVP 98 99

mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=conf: gos renote sendrecv

a=rtpmap: 97 AVR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

11. 183 Session Progress (BGCF to BGCF) — seeexamplein table 7.3.7.1-11
BGCF#2 forwards the 183 Session Progress provisional response to BGCF#1.

Table 7.3.7.1-11: 183 Session Progress (BGCF to BGCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP bgcfl. homel. net; branch=z9h4bK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bkK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9h(4bK431h23. 1
SI P/ 2.0/ UDP [5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&GibKnashds7
Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or :

Privacy:

From

To:

Call-1D:

CSeq:

Requi re:

Cont act :

Al l ow:

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
m=
b=
a=
a=
a=
a=
a=
a=
a=
a=
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12.183 Session Progress (BGCF to S-CSCF) — see examplein table 7.3.7.1-12
BGCF#1 forwards the 183 Session Progress provisional response to S-CSCF.

Table 7.3.7.1-12: 183 Session Progress (BGCF to S-CSCF)

SIP/2.0 183 Sessi on Progress

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or:

Privacy:

From

To:

Call-ID

CSeq:

Require:

Cont act :

Al l ow:

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
m=
b=
a=
a=
a=
a=
a=
a=
a=
a=

13.183 Session Progress (S-S#4to MO) — see examplein table 7.3.7.1-13

S-CSCF#1 forwards the 183 Session Progress response to the originator, as per the originating procedure.

Table 7.3.7.1-13: 183 Session Progress (S-S#4 to MO)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy:

From

To:

Call-1D

CSeq:

Requi re:

Cont act :

Al l ow:

RSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
m=
m=
b=
a=
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14. PRACK (MO to S-S#4) —see examplein table 7.3.7.1-14

The originator sends a PRACK request sent to S-CSCF by the origination procedures. The PRACK request
does not contain SDP because in the initial SDP offer/answer the negotiation resulted in a single media
stream with a single codec.

Table 7.3.7.1-14: PRACK (MO to S-S#4)

PRACK si p: ngcf 2. home2. net SIP/ 2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Rout e: <si p:scscfl. homel. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition

RAck: 9021 127 INVITE

Content-Length: O

15.PRACK (S-CSCF to MGCF) — see examplein table 7.3.7.1-15
S-CSCF forwards the PRACK request to the MGCF.

Table 7.3.7.1-15: PRACK (S-CSCF to MGCF)

PRACK si p: ngcf 2. home2. net SIP/ 2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 68

From

To:

Call-1D

Cseq:

Require:

RAck:

Cont ent - Lengt h:

16.200 OK (MGCF to S-CSCF) — see examplein table 7.3.7.1-16
The MGCF responds to the PRACK request (15) with a 200 OK response.

Table 7.3.7.1-16: 200 OK (MGCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-I1D

CSeq:

Content-Length: O

17.200 OK (S-S#4to MO) —seeexamplein table 7.3.7.1-17

S-CSCF forwards the 200 OK response to the originating endpoint.
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Table 7.3.7.1-17: 200 OK (S-S#4 to MO)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

18. UPDATE (MO to S-S#4) — see examplein table 7.3.7.1-18

When the originating endpoint has completed the resource reservation procedures, it sends the UPDATE
reguest to SS-CSCF#1 by the origination procedures.

Table 7.3.7.1-18: UPDATE (MO to S-S#4)

UPDATE si p: ngcf 2. home2. net SIP/ 2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Rout e: <sip:scscfl. honmel. net;lr>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : 4b4: 3c3: 2d2: 1lel];
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-item=l; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 129 UPDATE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 | N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nrvi deo 0 RTP/ AVP 98 99

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fntp: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

P-Charging-Vector: The P-CSCF added the GPRS access network information to this header, which is removed
and stored by the S-CSCF.

Upon receiving the UPDATE, the S-CSCF stores the P-Charging-V ector information for use in charging.
19. UPDATE (S-CSCF to MGCF) —see examplein table 7.3.7.1-19
S-CSCF forwards the UPDATE request to the MGCF.

Table 7.3.7.1-19: UPDATE (S-CSCF to MGCF)

UPDATE si p: ngcf 2. home2. net SIP/ 2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 68

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
From

To:

Call-1D:

Cseq:

Cont ent - Type:
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Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
m=
b=
a=
a=
a=
a=
a=
a=
a=

20.200 OK (M GCF to S-CSCF) — seeexamplein table 7.3.7.1-20
The MGCF responds to the UPDATE request (19) with a 200 OK response.

Table 7.3.7.1-20: 200 OK (MGCF to S-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

mevi deo 0 RTP/ AVP 98 99

mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv

a=curr:qgos renote sendrecv

a=des: qos nandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv

a=rtpmap: 97 AVR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rtpmap: 96 tel ephone-event

21.200 OK (S-S#4to MO) —seeexamplein table 7.3.7.1-21

S-CSCF#1 forwards the 200 OK response to the originating endpoint.

Table 7.3.7.1-21: 200 OK (S-S#4 to MO)

SIP/2.0 200 X

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
sS=
c=
t=
nF
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a=
a=
a=

a=
a=
a=

22.180 Ringing (MGCF to BGCF) —see examplein table 7.3.7.1-22

The MGCF may optionally send a 180 Ringing provisional response indicating alerting isin progress.

Table 7.3.7.1-22: 180 Ringing (MGCF to BGCF)

SIP/2.0 180 Ri nging

Via: SIP/2.0/UDP bgcf2. home2. net; branch=z9h4bK456u71. 1, SI P/ 2.0/ UDP
bgcf 1. honel. net ; branch=z9hG4bK6546qg2. 1, SI P/ 2. 0/ UDP scscf 1. hormel. net ; branch=z9h&G4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>
From

To:

Call-1D:

CSeq: 127 INVITE

Require: 100rel

Cont act: <sip: ngcf2. home2. net >

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE

RSeq: 9022

Content-Length: O

23.180 Ringing (BGCF to BGCF) — see example in table 7.3.7.1-23
BGCF#2 forwards the 180 Ringing response to BGCF#1.

Table 7.3.7.1-23: 180 Ringing (BGCF to BGCF)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP bgcfl. homel. net; branch=z9h4bK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. honmel. net ; branch=z9h&4bK431h23. 1,
SI P/ 2.0/ UDP [5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGbKnashds7

Recor d- Rout e:

From

Require:

Cont act :

Al l ow

RSeq:

Cont ent - Lengt h:

24.180 Ringing (BGCF to S-CSCF) —see examplein table 7.3.7.1-24
BGCF#1 forwards the 180 Ringing response to S-CSCF.

Table 7.3.7.1-24: 180 Ringing (BGCF to S-CSCF)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

From

To:

Call-1D:

CSeq:

Require:

Cont act :
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Al ow
RSeq:
Cont ent - Lengt h:

25.180 Ringing (S-S#4 to MO) —see examplein table 7.3.7.1-25

S-CSCF#1 forwards the 180 Ringing response to the originator, per the origination procedure.

Table 7.3.7.1-25: 180 Ringing (S-S#4 to MO)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

From

To:

Call-1D:

CSeq:

Require:

Cont act :

Al l ow

RSeq:

Cont ent - Lengt h:

26.PRACK (MO to S-S#4) —see examplein table 7.3.7.1-26

The originator acknowledges the 180 Ringing provisional response (25) with a PRACK request.

Table 7.3.7.1-26: PRACK (MO to S-S#4)

PRACK si p: ngcf 2. home2. net SIP/ 2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11
Rout e: <si p:scscfl. homel. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content-Length: O

27.PRACK (S-CSCF to MGCF) — see examplein table 7.3.7.1-27
S-CSCF forwards the PRACK request to the MGCF.

Table 7.3.7.1-27: PRACK (S-CSCF to MGCF)

PRACK si p: ngcf 2. hone2. net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68

From

To:

Call-1D

Cseq:

RAck:

Cont ent - Lengt h:

28.200 OK (MGCF to S-CSCF) — seeexamplein table 7.3.7.1-28
The MGCF responds to the PRACK request (27) with a200 OK response.

Table 7.3.7.1-28: 200 OK (MGCF to S-SCSCF)

SIP/2.0 200 KX
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Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h(AbK332b23. 1, SI P/ 2.0/ UDP pcscf 1. hone2. net, SI P/ 2.0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

29.200 OK (S-S#4to MO) —seeexamplein table 7.3.7.1-29
S-CSCF forwards the 200 OK to the originating endpoint.

Table 7.3.7.1-29: 200 OK (S-S#4 to MO)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9ht4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

30.200 OK (M GCF to BGCF) — see examplein table 7.3.7.1-30

The fina response, 200 OK, is sent by the MGCF when the subscriber has accepted the incoming session
attempt.

Table 7.3.7.1-30: 200 OK (MGCF to BGCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z29h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>
From

To:

Call-1D:

CSeq: 127 INVITE

Cont act: <sip: ngcf2. home2. net >

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE

Content-Length: O

31.200 OK (BGCF to BGCF) —see examplein table 7.3.7.1-31
BGCF#2 forwards the 200 OK final response to BGCF#1.

Table 7.3.7.1-31: 200 OK (BGCF to BGCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP bgcf 1. hone. net; branch=z9hAbK6546q2. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h4bkK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9ht4bkK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

From

Cont ent - Lengt h:

32.200 OK (BGCF to S-CSCF) —see examplein table 7.3.7.1-32
BGCF#1 forwards the 200 OK final response to S-CSCF.

Table 7.3.7.1-32: 200 OK (BGCF to S-CSCF)

SIP/2.0 200 X
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Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Recor d- Rout e:

From

To:

Call-1D

CSeq:

Cont act :

Al | ow

Cont ent - Lengt h:

33.200 OK (S-S#4to MO) —seeexamplein table 7.3.7.1-33

The 200 OK response is returned to the originating endpoint, by the origination procedure.

Table 7.3.7.1-33: 200 OK (S-S#4 to MO)

SIP/2.0 200 &K

Via: SIP/2.0/UDP pcscfl. homel. net; branch=z9h4bK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

Fro

To:

Cont ent - Lengt h:

34.ACK (MO to S-S#4) — see examplein table 7.3.7.1-34

The originating endpoint sends the final acknowledgement to S-CSCF by the origination procedures.

Table 7.3.7.1-34: ACK (MO to S-S#4)

ACK si p: ngcf 2. hone2. net SIP/2.0

Via: SIP/2.0/UDP pcscfl. honel. net; branch=z9hAbK431h23. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 69

Rout e: <si p:scscfl. homel. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 ACK

Content-Length: O

35.ACK (S-CSCF to MGCF) —see examplein table 7.3.7.1-35
S-CSCF forwards the ACK request to the MGCF-.

Table 7.3.7.1-35: ACK (S-CSCF to MGCF)

ACK si p: ngcf 2. hone2. net SIP/2.0

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 68

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:
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7.4 Termination procedures

7.4.1 Introduction

This subclause presents the detailed signalling flows to define the procedures for session terminations.

The session termination procedures specify the signalling path between the S-CSCF assigned to perform the session
termination service and the UE. This signalling path is determined at the time of UE registration, and remains fixed for
the life of the registration. This signalling path is the reverse of the session initiation signalling path of subclause 7.2.
Therefore there is a one-to-one correspondence between the origination procedures of subclause 7.2 and the termination
procedures of this subclause.

A UE always has a proxy (P-CSCF) associated with it. This P-CSCF is located in the same network as the UE, and
performs resource authorization for the sessions to the UE. The P-CSCF is determined by the CSCF discovery process,
described in subclause 5.2.1.

Asaresult of the registration procedure, the S-CSCF knows the address of the UE and the name/address of the P-CSCF.
If the network operator owning the S-CSCF wants to keep their configuration private, the S-CSCF will have chosen an
Interrogating-CSCF, 1-CSCF, who will perform the THIG functions and pass messages to the P-CSCF (procedure
MT#1b).

Sessions destined to the PSTN are a specia case of the Termination procedures. Two of the S-CSCF to S-CSCF
procedures deal specifically with PSTN termination, and route the session signalling through a BGCF that allocates a
MGCF. The MGCF uses H.248/MEGACO to control a Media Gateway, and communicates with SS7 network. In case
of interworking between |P based and SS7 based signalling network is required, a SGW would be used [2]. The MGCF
receives and processes S|P requests, and subsequent nodes consider the signalling asiif it came from a S-CSCF.

These flows assume that both the UE and the P-CSCF are willing to compress the signalling by using SigComp.

71.4.2 MT#1a

7421 (MT#1a) Mobile termination, roaming (MO#1a, S-S#1a assumed)

Figure 7.4.2.1 shows a termination procedure which applies to roaming subscribers when the home network operator
does not desire to keep itsinternal configuration hidden from the visited network. The UE islocated in avisited
network, and determines the P-CSCF via the P-CSCF discovery procedure. During registration, the home network
allocates the S-CSCF.

When registration is complete, S-CSCF knows the name/address of P-CSCF and the UE Contact address, and P-CSCF
obtains the name/address of the UE.
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Home Network Visited Network

S-CSCF H P-CSCF UE#2

— 1. INVITE—p
<«-2. 100 (Trying) —

3. Evaluation of initial
filter criterias

4. INVITE—p

«—5.100 (Trying)—— ¢ \NVITE_»

<——7. 100 (Trying) —

8. 183 (Session

Progress)

9. Authorize QoS Resources

10. 183 (Session
Progress)

11. 183 (Session [¢—
Progress)

——12. PRACK —p

13. PRACK—p
14. PRACK—p
<——15. 200 (OK)
18. Resource
Reservation

€« 16. 200 (OK)—
<—17. 200 (OK)—|
—19. UPDATE —p]

———20. UPDATE —

21. UPDATE —»
«——22. 200 (OK)

€« 23. 200 (OK)—
<—24. 200 (OK)—

<4—26. 180 (Ringing) —

«27. 180 (Ringing) -
——————————————— 28. PRACK -

30. PRACK
31. 200 (OK) -

«——36. 200 (OK)

<«—37. 200 (OK)—]
—38. ACK—p]
- 39. ACK——»

40. ACK——p
Figure 7.4.2.1-1: MT#1a
Procedure MT#lais as follows:
1. INVITE (SSto MT#la) —see examplein table 7.4.2.1-1

The calling party sends the INVITE request, via one of the origination procedures and via one of the S-CSCF
to S-CSCF procedures, to the S-CSCF for the terminating subscriber.
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Table 7.4.2.1-1: INVITE (S-S to MT#1a)

I NVI TE si p: user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&GibKnashds7

Max- Forwar ds: 67

Rout e: <si p: scscf2. home2. net;lr>

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl.visitedl.net;Ilr>

P- Asserted-ldentity: "John Doe" <sip:userl_publicl@onel. net> <tel:+1-212-555-1111>

P- Char gi ng- Vect or: ici d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net
Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Require: precondition

Support ed

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555: : aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 98 H263

a=fnmtp:98 profile-level-id=0
a=rtpmap: 99 MP4V-ES

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

SDP The SDP contains the complete set of supported and desired codecs from the session originator.

Upon receipt of the INVITE, the S-CSCF stores the following information about this session, for usein
providing enhanced services, charging or in possible error recovery actions — see examplein table 7.4.2.1-1b.

Table 7.4.2.1-1b: Storage of information at S-CSCF

: Request-URI: sip:user2_publicl@one2. net H
t From <sip:userl_publicl@onel. net>;tag=171828 !
» To: <tel:+1-212-555-2222> ;
+ Call-1D cb03a0s09a2sdf gl kj 490333 H
! CSeq(2dest): 127 INVITE :
1 CSeq(2orig): none H
E Rout e(2orig): <sip:scscfl. honel.net;Ilr>, <sip:pcscfl.visitedl.net;Ilr> E
t Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp> '

2. 100 Trying (MT#lato S-S) —see examplein table 7.4.2.1-2

S-CSCF responds to the INVITE request (1) with a100 Trying provisional response.

Table 7.4.2.1-2: 100 Trying (MT#1a to S-S)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&4bkK240f 34. 1
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&bKnashds7
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From

To:

Call-1D:

CSeq:
Content-Length: O

3. Evaluation of initial filter criterias
S-CSCF validates the service profile of this subscriber, and evaluates theinitial filter criterias.
4. INVITE (S-CSCF to P-CSCF) — see examplein table 7.4.2.1-4

S-CSCF remembers (from the registration procedure) the UE Contact address and the next hop CSCF for this
UE. It forwards the INVITE to the P-CSCF.

Table 7.4.2.1-4: INVITE (S-CSCF to P-CSCF)

I NVI TE si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscf2. home2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. hone2. net; branch=z9h&4bk871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9h(4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 66

Rout e: <sip:pcscf2.visited2. net;lr>

Recor d- Rout e: <si p: scscf 2. hone2. net; I r>, <sip:scscfl. honel.net;Ilr>, <sip:pcscfl.visitedl.net;lr>
P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"
Privacy:

From

To:

Call-1D:

Cseq:

Require:

Support ed:

Cont act :

Al l ow:

P-Cal | ed-Party-1D: <sip:user2_publicl@one2. net>

Cont ent - Type:

Content-Length: (.)

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

Route: Built from the Path header stored at registration.
P-Called-Party-ID: Includesthe dialled URL with its parameters.

Via:/Record-Route: S-CSCF adds itself.

P-CSCF saves information from the received INVITE request. The saved value of the information for this
session is—see example in table 7.4.2.1-4b.
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SI P/ 2.

Table 7.4.2.1-4b: Storage of information at P-CSCF
Request-URI : sip:[5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp
From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>
Cal | -1 D: ch03a0s09a2sdf gl kj 490333
CSeq(2dest): 127 INVITE
CSeq(2orig): none
Rout e(2orig): <sip:scscf2. home2.net;lr> <sip:scscfl. homel.net;lr>,
<si p: pcscfl.visitedl. net;lr>
Contact (orig): <sip:[5555::aaa:bbb:ccc: ddd]: 1357; conp=si gconp>

100 Trying (P-CSCF to S-CSCF) —seeexamplein table 7.4.2.1-5

P-CSCF respondsto the INVITE request (4) with a 100 Trying provisional response.

Table 7.4.2.1-5: 100 Trying (P-CSCF to S-CSCF)

0 100 Trying

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. hone2. net; branch=z9h4bk871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9h(4bkK332b23. 1,

SI P/ 2.
[ 5555:
From
To:
Call -1
CSeq:

0/ UDP pcscfl.visitedl. net; branch=z9hG4bK240f 34. 1, S| P/ 2. 0/ UDP
:aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&tbkKnashds7

D:

Cont ént -Length: 0

6.

INVITE (P-CSCF to UE) — see examplein table 7.4.2.1-6

Table 7.4.2.1-6: INVITE (P-CSCF to UE)

INVI TE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP pcscf 2. visited2. net:5088; conp=si gconp; branch=z9hAbK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. honme2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. home2. net; branch=z9hG4bK871y12. 1,

SI P/ 2.

0/ UDP scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555:

:aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 65

Recor d- Rout e: <si p: pcscf 2. vi si ted2. net: 5088; | r; conp=si gconp>, <si p:scscf2. hone2. net;Ir>,
<si p: scscfl. homel. net;lr>, <sip:pcscfl. visitedl. net;lr>

P- Asserted-ldentity:

Privacy:

P- Medi
From
To:
Call -1
Cseq:

a- Aut hori zati on: 0020000100100101706466312e686f 6d65312e6e6574000c02013331533134363231

D:

Require:
Support ed:
Cont act :

Al'l ow.
P-Cal |

ed-Party-1D:

Cont ent - Type:
Content-Length: (...)

V=
o=
sS=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
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a=
a=
a=
a=

a=

Via: The P-CSCF adds the port number negotiated during the security agreement and the
comp=sigcomp parameter to its Via header.

Record-Route: The P-CSCF adds the port number negotiated during the security agreement and the
comp=sigcomp parameter to its own URI.

P-Media-Authorization: A P-CSCF generated authorization token. This particular example shows a Policy-
Element generated by "pdfl.homel.net" with credentials "31S14621".

7. 100 Trying (UE to P-CSCF) — see examplein table 7.4.2.1-7

UE may optionally send a 100 Trying provisional response to P-CSCF.

Table 7.4.2.1-7: 100 Trying (UE to P-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conp=si gconp; branch=z9h&4bK361k21. 1, SI P/ 2.0/ UDP
scscf 2. honme2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. honme2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z29h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

8. 183 Session Progress (UE to P-CSCF) — see examplein table 7.4.2.1-8

UE#2 determines the compl ete set of codecsthat it is capable of supporting for this session. It determines the
intersection with those appearing in the SDP in the INVITE request.

UE responds with a 183 Session Progress response containing SDP back to the originator. This responseis
sent to P-CSCF.

Table 7.4.2.1-8: 183 Session Progress (UE to P-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP pcscf 2. visited2. net:5088; conp=si gconp; branch=z9hAbK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. honme2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9h&4bkK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. vi si ted2. net: 5088; | r; conp=si gconp>, <si p:scscf2. hone2. net;Ir>,
<si p: scscfl. homel. net;lr>, <sip:pcscfl. visitedl. net;lr>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Privacy: none

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D:

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

RSeq: 9021

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933623 IN | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555:: eee: fff:aaa: bbb

t=0 0
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mevi deo 10001 RTP/ AVP 98 99

b=AS: 75

a=curr:qos |l ocal none
a=curr:gos renote none
a=des: qos nandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv

a=conf:qos renote s
a=rtpmap: 98 H263
a=frtp:98 profile-

endr ecv

evel -i d=0

a=rtpmap: 99 MP4V-ES
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:qos renote n
a=des: qos mandat ory
a=des: qos mandat ory
a=conf:qos rempote s
a=rtpmap: 97 AMR

a=fnt p: 97 node-set =

one
| ocal sendrecv
renmot e sendrecv
endr ecv

0,2,5,7; maxfranes=2

a=rt pmap: 96 tel ephone-event
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P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

To:

Contact:

SDP

A tag is added to the To header.

Contains a SIP URI with the | P address or FQDN of the UE. It includes the comp=sigcomp

parameter.

The SDP contains the set of codecs supported by UE. It requests a confirmation of the QoS

preconditions for establishing the session

Upon receipt of the 183 Session Progress, the P-CSCF stores the following information about this session, for
use in providing enhanced services or in possible error recovery actions — see example in table 7.4.2.1-8b.

Request - URI

Table 7.4.2.1-8b: Storage of information at P-CSCF

si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp

From <sip:userl_publicl@onel. net>;tag=171828
To: <tel:+1-212-555-2222>;tag=314159
Cal | -1 D: ch03a0s09a2sdf gl kj 490333

CSeq(2orig):

Rout e(2orig): <sip:scscf2. home2.net;lr> <sip:scscfl. honel. net;

<si p: pc

127 INVITE
none

scfl.visitedl. net;lr>

' Cont act (dest): <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>
+ Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

E CSeq( 2dest):

9. Authorize QoS Resour ces

lr>,

P-CSCF authorizes the resources necessary for this session. The approval of QoS commitment either happens
at this stage or after 200 OK of INVITE (34) based on operator local policy.

10. 183 Session Progress (P-CSCF to S-CSCF) — see examplein table 7.4.2.1-10

P-CSCF forwards the 183 Session Progress response to S-CSCF.

SIP/2.0 183 Session
Via: SIP/2.0/UDP sc

Table 7.4.2.1-10: 183 Session Progress (P-CSCF to S-CSCF)

Progr ess
scf 2. hone2. net ; branch=z9h&bK764z87. 1, Sl P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1

SI P/ 2.0/ UDP pcscf 1.
[ 5555: : aaa: bbb: ccc
Recor d- Rout e: <si p:
<si p: pcscfl.visited
P- Asserted-ldentity

vi si tedl. net; branch=z9h&4bk240f 34. 1, SI P/ 2. 0/ UDP
ddd] : 1357; conp=si gconp; branch=z9hXAbKnashds7)
pcscf2.visited2. net;lr>, <sip:scscf2. home2.net;lr>
1.net;lr>

: "John Smith" <sip:user2_publicl@one2. net>

P- Access- Net wor k- | nfo

P- Char gi ng- Vect or :
Privacy:

From

To

i ci d-val ue="Ayret ylodm+6Q2I r T5t AFr bHLs0=023551024"

ETSI
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Call -1
CSeq:

D:

Require:
Cont act :

Al l ow:
RSeq:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
a=

Record-Route: The P-CSCF rewrites the Record-Route header field value to remove the port number used

for the security association and the comp=sigcomp parameter from its own URI

P-Asserted-ldentity: P-CSCF insertsthe default SIP URI of the user in the P-Asserted-1dentity header field.

P-Access-Networ k-Info: this header contains information from the UE.

11.

SI P/ 2.

Upon receipt of the 183 Session Progress, the S-CSCF stores the following information about this session, for
use in providing enhanced services or in possible error recovery actions — see example in table 7.4.2.1-10b.

Table 7.4.2.1-10b: Storage of information at S-CSCF

» Request-URI: sip:user2_publicl@one2. net i
i From <sip: user1_publicl@onel. net>; t ag=171828 :
' To: <tel:+1-212-555-2222>;tag=314159 '
i Call-1D cb03a0s09a2sdf gl kj 490333 i
i CSeq(2dest): 127 INVITE :
t CSeq(2orig): none '
i Route(2dest): <sip:pcscf2. visited2. net;lr> H
E Rout e(2orig): <sip:scscfl. homel.net;lr>, <sip:pcscfl.visitedl. net;lr> .
! Contact (dest): <sip:[5555::eee: fff:aaa: bbb]: 8805; conp=si gconp> H
: Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp> H

183 Session Progress (M T#lato S-S) —see examplein table 7.4.2.1-11

S-CSCF forwards the 183 Session Progress response to the originator, per the S-CSCF to S-CSCF procedure.

Table 7.4.2.1-11: 183 Session Progress (MT#lato S-S)

0 183 Session Progress

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP
scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1,

SI P/ 2.

0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; branch=z9h&bKnashds7

Recor d- Rout e:

P- Asserted-ldentity: "John Smith" <sip:user2_publicl@one2. net> <tel:+1-212-555-2222>

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =homel.net; term
i oi =hone2. net
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P- Char gi ng- Funct i on- Addr esses: ccf=[ 5555: : b99: c88: d77: e66]; ccf=[5555:: a55: b44: c33:d22];
ecf =[ 5555: : 1f f: 2ee: 3dd: 4cc]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd]

Privacy:

From

Require:

Cont act :

Al ow

RSeq:

Cont ent - Type:
Cont ent - Lengt h:

AV
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
a=
a=
a=

P-Asserted-1dentity: S-CSCF insertsthe TEL URI of the user in the P-Asserted-1dentity header field.

P-Charging-Vector: The S-CSCF adds the identifier of its own network to the terminating Inter Operator |dentifier
(10I) parameter of this header and puts back the originating 10l parameter.

P-Char ging-Function-Addresses. The S-CSCF passes this header to the I-CSCF for charging.
12. PRACK (S-Sto M T#la) — see examplein table 7.4.2.1-12

The originating endpoint sends a PRACK request containing the final SDP to be used in this session, viathe
S-CSCF to S-CSCF procedure, to S-CSCF.

Table 7.4.2.1-12: PRACK (S-S to MT#1a)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68

Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. visited2. net;Ilr>
From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 128 PRACK

Require: precondition

RAck: 9021 127 INVITE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933616 I N | P6 5555: : aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nmevi deo 3400 RTP/ AVP 98 99
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b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AMR

a=fntp: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

13. PRACK (S-CSCF to P-CSCF) —seeexamplein table 7.4.2.1-13

S-CSCF forwards the PRACK request to P-CSCF.

ETSI TS 124 228 V5.12.0 (2005-03)

Table 7.4.2.1-13: PRACK (S-CSCF to P-CSCF)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SIP/2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9ht4bK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9h&G4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&GbKnashds7

Max- Forwards: 67

Rout e: <sip:pcscf2.visited2. net;lr>
From

To:

Call-1D

Cseq:

Require:

RAck:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

14. PRACK (P-CSCF to UE) —seeexamplein table 7.4.2.1-14

P-CSCF forwards the PRACK request to UE.

Table 7.4.2.1-14: PRACK (P-CSCF to UE)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscf 2. visited2. net:5088; conp=si gconp; branch=z9h4bK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. hone2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,

SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP
[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 66
From
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To:

Call-1D:

Cseq:

Require:

RAck:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

Via: The P-CSCF adds the port number negotiated during the security agreement and the
comp=sigcomp parameter to its own entry in the Via header.

15.200 OK (UE to P-CSCF) — see examplein table 7.4.2.1-15
UE acknowledges the PRACK request (14) with a 200 OK response.

Table 7.4.2.1-15; 200 OK (UE to P-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conmp=si gconp; branch=z9h&4bK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. honme2. net ; branch=z9hG4bK764z87. 1, S|P/ 2.0/ UDP scscf 1. honmel. net ; branch=z9h&4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- I nf o: 3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D:

CSeq:

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933624 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nmevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: gos mandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=fnmtp:98 profile-Ilevel-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nmandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AVR
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a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

16.200 OK (P-CSCF to S-CSCF) — see examplein table 7.4.2.1-16
P-CSCF forwards the 200 OK response to S-CSCF.

Table 7.4.2.1-16: 200 OK (P-CSCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h&4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&G4bK240f 34. 1,
SI P/ 2.0/ UDP [5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGibKnashds7
P- Access- Net wor k- | nf o:

From

To:

Call-1D

CSeq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

17.200 OK (MT#lato S-S) — see examplein table 7.4.2.1-17
S-CSCF forwards the 200 OK response to the originator, per the SS-CSCF to S-CSCF procedure.

Table 7.4.2.1-17: 200 OK (MT#la to S-S)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9hAbK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

CSeq:
Cont ent - Type:
Cont ent - Lengt h:

AV
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
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18. Resour ce Reservation
UE initiates the reservation procedures for the resources needed for this session.
19.UPDATE (S-Sto M T#1a) —see examplein table 7.4.2.1-19

When the originating endpoint has completed its resource reservation, it sends the UPDATE request to S
CSCF, viathe S-CSCF to S-CSCF procedures.

Table 7.4.2.1-19: UPDATE (S-S to MT#1a)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 68

Rout e: <si p: scscf2. hone2. net;Ir>, <sip:pcscf2. visited2. net;Ilr>
From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 129 UPDATE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933617 I N | P6 5555:: aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

mevi deo 3400 RTP/ AVP 98

b=AS: 75

a=curr:qos |l ocal sendrecv
a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp: 98 profile-level-id=0
mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv
a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=rtpmap: 97 AVMR

a=fnt p: 97 node-set=0, 2,5,7; maxframes=2
a=rt pmap: 96 tel ephone-event

20. UPDATE (S-CSCF to P-CSCF) — see examplein table 7.4.2.1-20
S-CSCF forwards the UPDATE request to P-CSCF.

Table 7.4.2.1-20: UPDATE (S-CSCF to P-CSCF)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; comp=si gconp SIP/2.0

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&4bk240f 34. 1
SI P/ 2.0/ UDP [5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&bKnashds7

Max- For war ds: 67

Rout e: <sip:pcscf2.visited2. net;lr>
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From

To:

Call-1D:

Cseq:

Cont act :

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

21. UPDATE (P-CSCF to UE) — see examplein table 7.4.2.1-21
P-CSCF forwards the UPDATE request to UE.

Table 7.4.2.1-21: UPDATE (P-CSCF to UE)

UPDATE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP pcscf 2. visited2. net:5088; conp=si gconp; branch=z9hAbK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. hone2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP scscfl. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&4bkK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 66

From

To:

Call-1D:

Cseq:

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
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Via: The P-CSCF adds the port number negotiated in the security agreement and the comp=sigcomp
parameter to its own entry in the Via header.

22.200 OK (UE to P-CSCF) — see examplein table 7.4.2.1-22
UE acknowledges the UPDATE request (21) with a 200 OK response.

Table 7.4.2.1-22: 200 OK (UE to P-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP pcscf 2. visited2. net: 5088; conp=si gconp; branch=z9hAbK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. hone2. net ; branch=z9hG4bK764z87. 1, S|P/ 2.0/ UDP scscf 1. honmel. net; branch=z9h&4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9ht4bkK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D:

CSeq:

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933623 2987933625 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555::eee: fff:aaa: bbb

t=0 0

nmevi deo 10001 RTP/ AVP 98

b=AS: 75

a=curr:qos | ocal sendrecv
a=curr:qgos renote sendrecv

a=des: gos mandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=rtpmap: 98 H263

a=fntp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal sendrecv
a=curr:qgos renote sendrecv

a=des: qos mandatory | ocal sendrecv
a=des: qos mandatory renote sendrecv
a=rtpmap: 97 AVR

a=f nt p: 97 node-set=0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

23.200 OK (P-CSCF to S-CSCF) —see examplein table 7.4.2.1-23
P-CSCF forwards the 200 OK response to S-CSCF.

Table 7.4.2.1-23: 200 OK (P-CSCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&4bkK240f 34. 1
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
P- Access- Net wor k- I nfo

From

To

Call-1D:

CSeq

Cont ent - Type

Cont ent - Lengt h:

AV
o=
S=
c=
t=
m=
b=
a=
a=
a=
a=
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24.200 OK (MT#lato S-S) —seeexamplein table 7.4.2.1-24
S-CSCF forwards the 200 OK response to the originator, per the S-CSCF to S-CSCF procedure.

Table 7.4.2.1-24: 200 OK (MT#lato S-S)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

CSeq:
Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

25. 180 Ringing (UE to P-CSCF) — see examplein table 7.4.2.1-25

Before proceeding with session establishment, the UE waits for two events. First, the resource reservation
initiated in step #17 must complete successfully. Second, the resource reservation initiated by the originating
endpoint must complete successfully (which isindicated by message #20 received by UE). The UE may now
immediately accept the session (and proceed with step #34), or alert the destination subscriber of an
incoming session attempt; if the latter it indicates this to the calling party by a 180 Ringing provisional
response sent to P-CSCF.

Table 7.4.2.1-25: 180 Ringing (UE to P-CSCF)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conmp=si gconp; branch=z9h4bK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. home2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, Sl P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. vi si ted2. net: 5088; | r; conp=si gconp>, <si p:scscf2. hone2. net;Ir>,

<si p: scscfl. honmel. net;lr>, <sip:pcscfl.visitedl. net;lr>

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 237 ETSI TS 124 228 V5.12.0 (2005-03)

From

To:

Call-1D:

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>
Allow |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
RSeq: 9022

Content -Length: O

26. 180 Ringing (P-CSCF to S-CSCF) —see examplein table 7.4.2.1-26
P-CSCF forwards the 180 Ringing response to S-CSCF.

Table 7.4.2.1-26: 180 Ringing (P-CSCF to S-CSCF)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9h&4bk871y12. 1, SI P/ 2. 0/ UDP scscf 1. honel. net; branch=z9h(4bK332b23. 1,

SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&4bkK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. visited2. net;|r>, <sip:scscf2. hone2. net;Ir>, <sip:scscfl. honel.net;Ilr>,
<si p: pcscfl.visitedl. net;lr>

P- Access- Net wor k- | nf o:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : d6d: c7c: b8b: a9a] ;
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-item=l; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-itenF2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"

From

To:

Call-1D

CSeq:

Require:

Cont act :

Al 'l ow

RSeq:

Cont ent - Lengt h:

Record-Route: The P-CSCF rewrites the Record-Route header field value to remove the port number and the
comp=sigcomp parameter from its own entry.

Upon receipt of the 180, the S-CSCF stores the following information about this session, for use in charging
—see examplein table 7.4.2.1-26b.

Table 7.4.2.1-26b: Storage of information at S-CSCF

;r Request - URI : si p: user2_publicl@one2. net
1 From <sip:userl_publicl@onel. net>;tag=171828
i To: <tel:+1-212-555-2222>; t ag=314159
t Call-1D: cb03a0s09a2sdf gl kj 490333
! CSeq(2dest): 127 INVITE
: CSeq(2orig): none

' Route(2dest): <sip:pcscf2.visited2. net;lr>

1 Route(2orig): <sip:scscfl. homel.net;lr>, <sip:pcscfl.visitedl. net;lr>
: Contact (dest): <sip:[5555:: eee:fff:aaa: bbb]: 8805; conp=si gconp>

! Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd]: 1357; conp=si gconp>

27.180 Ringing (MT#lato S-S) — see examplein table 7.4.2.1-27

S-CSCF forwards the 180 Ringing response to the originating endpoint, per the S-CSCF to S-CSCF
procedure.

Table 7.4.2.1-27: 180 Ringing (MT#la to S-S)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honmel. net ; branch=z9h&4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visited. net; branch=z9hG4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGibKnashds7

Recor d- Rout e:

From

To:
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Call-1D:

CSeq:

Require:

Cont act :

Al l ow

RSeq:

Cont ent - Lengt h:

28.PRACK (S-Sto MT#1la) —seeexamplein table 7.4.2.1-28

The originator acknowledges the 180 Ringing response (27) with a PRACK request.

Table 7.4.2.1-28: PRACK (S-S to MT#1a)

PRACK si p: [ 5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 68

Rout e: <si p: scscf2. hone2. net; I r>, <sip:pcscf2. visited2.net;Ilr>
From

To:

Call-1D

Cseq: 130 PRACK

RAck: 9022 127 INVITE

Content-Length: O

29. PRACK (S-CSCF to P-CSCF) — see examplein table 7.4.2.1-29
S-CSCF forwards the PRACK request to P-CSCF.

Table 7.4.2.1-29: PRACK (S-CSCF to P-CSCF)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscf2. home2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGibKnashds7
Max- For war ds: 67

Rout e: <si p: pcscf2.visited2. net;lr>

From

To:

Call-1D

Cseq:

RAck:

Cont ent - Lengt h:

30. PRACK (P-CSCF to UE) —see examplein table 7.4.2.1-30
P-CSCF forwards the PRACK request to UE.

Table 7.4.2.1-30: PRACK (P-CSCF to UE)

PRACK si p: [ 5555: : eee: f f f : aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscf 2. visited2. net:5088; conp=si gconp; branch=z9hAbK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. honme2. net ; branch=z9hG4bK764z87. 1, S|P/ 2.0/ UDP scscf 1. honmel. net; branch=z9h&4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9ht4bkK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 66

From

To:

Call-1D:

Cseq:

RAck:

Cont ent - Lengt h:

Via: The P-CSCF adds the port number negotiated during the security agreement and the parameter
comp=sigcomp to its own entry in the Via header.

31.200 OK (UE to P-CSCF) — see examplein table 7.4.2.1-31
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UE acknowledges the PRACK request (31) with a 200 OK response.

Table 7.4.2.1-31: 200 OK (UE to P-CSCF)

SIP/2.0 200 &K

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conmp=si gconp; branch=z9h&4bK361k21. 1, SI P/ 2.0/ UDP
scscf 2. hone2. net ; branch=z9hG4bK764z87. 1, S|P/ 2.0/ UDP scscf 1. honmel. net; branch=z9h&4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D:

CSeq:

Content-Length: O

32.200 OK (P-CSCF to S-CSCF) —see examplein table 7.4.2.1-32
P-CSCF forwards the 200 OK response to S-CSCF.

Table 7.4.2.1-32: 200 OK (P-CSCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- | nf o:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q2I r T5t AFr bHLs0=023551024"; ggsn=[ 5555: : d6d: c7c: b8b: a9a] ;
aut h-t oken=2A96B3AF30D1; pdp-info="pdp-iteml; pdp-sig=no; gci d=A93D238CAF; flowid=({1,1},{1,2}),
pdp-iten¥2; pdp-sig=no; gcid=F312D5E3BC, flowid=({2,1},{2,2})"

From

To:

Call-1D:

CSeq:

Cont ent - Lengt h:

Upon receipt of the 200, the S-CSCF stores the following information about this session (unless already done
if information received with the 180), for use in charging — see example in table 7.4.2.1-32b.

Table 7.4.2.1-32b: Storage of information at S-CSCF

» Request-URI: sip:user2_publicl@one2. net H
+ From <sip:userl_publicl@onel. net>;tag=171828 P
' To: <tel:+1-212-555-2222>; t ag=314159 '
i Call-1D: cb03a0s09a2sdf gl kj 490333 i
i CSeq(2dest): 127 INVITE :
+ CSeq(2o0rig): none '
i Route(2dest): <sip:pcscf2. visited2. net;lr> H
E Rout e(2orig): <sip:scscfl. honel.net;lr>, <sip:pcscfl.visitedl.net;Ilr> .
! Contact (dest): <sip:[5555::eee: fff:aaa: bbb]: 8805; conp=si gconp> H
: Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd]: 1357; conp=si gconp> H

33.200 OK (MT#lato S-S) — see examplein table 7.4.2.1-33
S-CSCF forwards the 200 OK response to the session originator, per the S-CSCF to S-CSCF procedures.

Table 7.4.2.1-33: 200 OK (MT#lato S-S)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Cont ent - Lengt h:
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34.200 OK (UE to P-CSCF) — see examplein table 7.4.2.1-34

When the called party answers the UE sends a 200 OK final response to the INVITE request (6) to P-CSCF,
and starts the media flow(s) for this session.

Table 7.4.2.1-34: 200 OK (UE to P-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conmp=si gconp; branch=z9h&4bK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SIP/ 2.0/ UDP icscf2_s. home2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. vi sited2. net:5088; | r; conp=si gconp>, <sip:scscf2. hone2.net;|lr>,
<si p: scscfl. honmel. net;lr>, <sip:pcscfl.visitedl. net;lr>

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From

To:

Call-1D

CSeq: 127 INVITE

Contact: <sip:[5555:: eee: fff:aaa: bbb]:8805; conp=si gconp>

Allow. INVITE ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Content-Length: 0O

35. Approval of QoS Commit

The P-CSCF approves the commitment of the QoS resources if it was not approved already in step (9).
36.200 OK (P-CSCF to S-CSCF) — see examplein table 7.4.2.1-36

P-CSCF sends the 200 OK final response to S-CSCF.

Table 7.4.2.1-36: 200 OK (P-CSCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9h4bk871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9h(4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9ht4bkK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. visited2. net;lr> <sip:scscf2. hone2.net;Ilr>, <sip:scscfl. honel.net;lr>,
<sip:pcscfl.visitedl. net;lr>

P- Access- Net wor k- | nf o:

From

To:

Call-1D:

CSeq:

Cont act :

Al 'l ow

Cont ent - Lengt h:

P-Access-Networ k-Info: this header contains information from the UE.

Record-Route: The P-CSCF rewrites the Record-Route header field value to remove the port number and the
comp=sigcomp parameter from its own URI.

37.200 0K (MT#lato S-S) — see examplein table 7.4.2.1-37

S-CSCF forwards the 200 OK final response along the signalling path back to the session originator, as per
the S-CSCF to S-CSCF procedure.

Table 7.4.2.1-37: 200 OK (MT#la to S-S)

SIP/2.0 200 K

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9h&G4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e:

From

To:

Call-1D:

CSeq:
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Cont act :
Al 'l ow
Cont ent - Lengt h:

38.ACK (S Sto MT#1la) — see examplein table 7.4.2.1-38

The calling party responds to the 200 OK final response (37) with an ACK request which is sent to S-CSCF
viathe S-CSCF to S-CSCF procedure.

Table 7.4.2.1-38: ACK (S-S to MT#1a)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscfl. homel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP
pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- Forwar ds: 68

Rout e: <si p:scscf2. hone2. net;Ir>, <sip:pcscf2. visited2. net;Ilr>
From

To:

Call-1D:

Cseq: 127 ACK

Content-Length: O

39.ACK (S-CSCF to P-CSCF) —seeexamplein table 7.4.2.1-39
S-CSCF forwards the ACK request to P-CSCF.

Table 7.4.2.1-39: ACK (S-CSCF to P-CSCF)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9h(4bK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7
Max- For war ds: 67

Rout e: <si p: pcscf2.visited2. net;lr>

From

To:

Call-1D

Cseq:

Cont ent - Lengt h:

40. ACK (P-CSCF to UE) — seeexamplein table 7.4.2.1-40
P-CSCF forwards the ACK request to UE.

Table 7.4.2.1-40: ACK (P-CSCF to UE)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conmp=si gconp; branch=z9h&4bK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. honme2. net ; branch=z9hG4bK764z87. 1, S|P/ 2.0/ UDP scscf 1. honmel. net ; branch=z9h&4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 66

From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

7.4.2.2 UE-detected failure/resource failure

The subscriber that initiated a session with one of the MO procedures had the attempt fail due to an error detected in the
Termination procedure. This could be due to, for example, destination busy (error code 486), or some other error.

Depending on the exact error that causes the session initiation failure, and when the error situation was detected, MT#1a
could be at many different stagesin the session establishment procedure. Thisis shown in figure 7.4.2.2-1, as optional
messages 7-33 that may appear in this error procedure.
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This subclause aso includes the procedures for the terminating UE to indicate afailure to allocate required resources
for the session. Thisis detected in step #18 and reported with a 580-Precondition-Failure error response.
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Home Network Visited Network

S-CSCF | | P-CSCF UE#2

—1. INVITE—p
<-2. 100 (Trying)—

3. Evaluation of initial
filter criterias

4. INVITE—»
«€4—>5. 100 (Trying) —
6. INVITE—p
<4-—7.100 (Trying) -

~ 8.183 (Session

_____________________ 4 Progress)
9. Authorize QoS Resources 5
10 183 (Session | T
11. 183 (Session | Progress)
Progress)
rrrrrrrrrrrrrrr 12. PRACK —p
rrrrrrrrrrrrrrrrrrrrrrr 13. PRACK -~
rrrrrrrrrrrrrrrrrrrrrrr 14. PRACK -
o 15. 200 (OK)-
q—— 16. 200 (OK) -
<-17. 200 (OK) 5 12' Resource
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rrrrrrrrrrrrrrrrrrrrr 21. UPDATE b
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«27. 180 (Ringing) -
rrrrrrrrrrrrrrr 28. PRACK —p»

rrrrrrrrrrrrrrrrrrrrrrr 30. PRACK
< 31. 200 (OK)

<4—34. xxx (Error)
35. ACK——p

— 37. xxx (Error)
38. ACK—Pp

«-39. xxx (Error)—
—40. ACK—p

Figure 7.4.2.2-1: Failure in termination procedure

ETSI



3GPP TS 24.228 version 5.12.0 Release 5 244 ETSI TS 124 228 V5.12.0 (2005-03)

1-6. INVITE (S-Sto S-CSCF) et seq
UE#1 initiated a session, as described in subclause 7.4.2.1.
7-33.100 Trying (S-CSCF to S-S) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.4.2.1.

34.xxx Error (UE to P-CSCF) —see examplein table 7.4.2.2-34
The termination procedure detected some error situation, and returned a SIP error response.

NOTE 1: The error response may be, for example, "486 Busy", "403 Service Denied", "480 Temporarily

Unavailable", "580 Precondition Failure”, or others. For this example, "486 Busy" is shown.

Table 7.4.2.2-34: 486 Busy Here (UE to P-CSCF)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conmp=si gconp; branch=z9h&4bK361k21. 1, SI P/ 2.0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SIP/ 2.0/ UDP icscf2_s. home2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. visitedl. net; branch=z9hG4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Retry-After: 3600

Content-Length: O

35. ACK (P-CSCF to UE) — see examplein table 7.4.2.2-35

Upon receive the 486 response from the UE, P-CSCF sends ACK.

Table 7.4.2.2-35: ACK (P-CSCF to UE)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h4bK764z87. 1
Max- Forwards: 70

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

36. Revoke QoS authorization
P-CSCF removes the QoS authorization, if any, for this session.

37.xxx Error (P-CSCF to S\CSCF) —see examplein table 7.4.2.2-37 (related to table 7.4.2.2-34)
The P-CSCF returned a SIP error response to S-CSCF.

NOTE 2: The error response may be, for example, '486 (Busy Here)', ‘403 (Forbidden)', ‘480 (Temporarily
Unavailable)', or others. For this example, '486 (Busy Here)' is shown.

Table 7.4.2.2-37: 486 Busy Here (P-CSCF to S-CSCF)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net ; branch=z9hG4bK431h23. 1, S| P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- | nf o:

From

To:

Call-1D:

CSeq:
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Retry-After: 3600
Content-Length: O

P-Access-Network-Info: This header contains information from the UE.
38. ACK (S-CSCF to P-CSCF) —see examplein table 7.4.2.2-38
Upon receive the 486 response from the P-CSCF procedure, S-CSCF sends ACK.

Table 7.4.2.2-38: ACK (S-CSCF to P-CSCF)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h&4bK764z87. 1
Rout e: <si p: pcscf2.visited2. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

39.xxx Error (S CSCF to S-S) —see examplein table 7.4.2.2-39 (related to table 7.4.2.2-37)
The S-CSCF returned a SIP error response to the appropriate S-S procedure.

NOTE 3: The error response may be, for example, '486 (Busy Here)', '403 (Forbidden)', ‘480 (Temporarily
Unavailable)', or others. For this example, '486 (Busy Here)' is shown.

Table 7.4.2.2-39: 486 Busy Here (S-CSCF to S-S)

SIP/2.0 486 Busy Here

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net; branch=z9ht4bK332b23. 1, SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9h(4bkK431h23. 1,
SI P/ 2.0/ UDP [5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hGibKnashds7

From

To:

Call-1D:

CSeq:

Retry-After: 3600

Content-Length: O

40. ACK (S-Sto S-CSCF) —seeexamplein table 7.4.2.2-40

Upon receive the 486 response from the S-CSCF, the S-S procedure sends ACK.

Table 7.4.2.2-40: ACK (S-S to S-CSCF)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. hone2. net; branch=z9h4bkK871y12. 1
Rout e: <si p: scscf 2. hone2. net;lr>

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O

7.4.2.3 Origination failure

After sending theinitial INVITE for a multimedia session, the originating endpoint either abandoned the attempt or was
unable to obtain the resources necessary for the session. The termination procedure isinformed of this by a CANCEL
request from the originator, which is shown in figure 7.4.2.3-1.

If the session is aborted due to failure to obtain resources by the originator, it will occur prior to step #19; steps 19-33

(marked as optional) will not be present. If the session is abandoned due to user command, it can happen at any point
between steps 8-33.
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Home Network Visited Network
S-CSCF | | P-CSCF UE#2
——1. INVITE—P

<-2. 100 (Trying)—

3. Evaluation of initial
filter criterias

4. INVITE——W
l«—5. 100 (Trying) ——

6. INVITE——
—7. 100 (Trying) —

8. 183 (Session
Progress)

9. Authorize QoS Resources
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11. 183 (Session ,,,,4 Progress)
Progress)

rrrrrrrrrrrrrrr 12. PRACK
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Reservation

21. UPDATE-
-22. 200 (OK)

-30. PRACK -
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—34. CANCEL—p
<—-35. 200 (OK)—
- 36. CANCEL—p
«——37. 200 (OK)—

38. Revoke QoS Resources

———39. CANCEL—p|
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41. 487 (Request
Terminated)

——42. ACK———p

43. A4v4 e‘giuest
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< : -
Terminated)

——46. ACK—p

Figure 7.4.2.3-1: Failure in origination procedure
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1-7. INVITE (S-Sto S-CSCF) et seq
UE#1 initiated a session, as described in subclause 7.4.2.1.
8-33.183 Session Progress (UE to S-CSCF) et seq

Session initiation possibly continued, prior to detection of afailure condition, as described in
subclause 7.4.2.1.

34. CANCEL (S-Sto S'CSCF) —see examplein table 7.4.2.3-34

The originator, through the S-S procedure, cancelled the original INVITE request.

Table 7.4.2.3-34: CANCEL (S-S to S-CSCF)

CANCEL si p: user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. hone2. net; branch=z9h4bk871y12. 1
Max- Forwar ds: 70

Rout e: <si p: scscf2. hone2. net;lr>

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Cal | -1 D: ch03a0s09a2sdf gl kj 490333

Cseq: 127 CANCEL

Content-Length: 0O

35.200 OK (S-CSCF t0 S-S) —see examplein table 7.4.2.3-35
Upon receive the CANCEL request from the S-S procedure, S-CSCF sends 200 OK.

Table 7.4.2.3-35: 200 OK (S-CSCF to S-S)

SIP/2.0 200 &K

Via: SIP/2.0/UDP scscfl. honel. net; branch=z9h4bK332b23. 1
From

To:

Call-1D:

CSeq:

Content-Length: O

36. CANCEL (S-CSCF to P-CSCF) — see examplein table 7.4.2.3-36
The S-CSCF forwards the CANCEL request to P-CSCF.

Table 7.4.2.3-36: CANCEL (S-CSCF to P-CSCF) (related to 7.4.2.3-34)

CANCEL si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h4bK764z87. 1
Rout e: <sip:pcscf2.visited2. net;lr>

From

To:

Call-1D

Cseq:

Cont ent - Lengt h:

37.200 OK (P-CSCF to S-CSCF) —see examplein table 7.4.2.3-37
Upon receiving the CANCEL request from the S-CSCF, P-CSCF sends 200 OK.

Table 7.4.2.3-37: 200 OK (P-CSCF to S-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h&4bK764z87. 1
From

To:

Call-1D:

CSeq:

Content-Length: O
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38. Revoke QoS authorization
P-CSCF removes the QoS authorization, if any, for this session.

39. CANCEL (P-CSCF to UE) — see examplein table 7.4.2.3-39 (related to table 7.4.2.3-36)
The P-CSCF forwards the CANCEL request to the UE.

Table 7.4.2.3-39: CANCEL (P-CSCF to UE)

CANCEL si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SI P/ 2.0

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conp=si gconp; branch=z9h4bK361k21. 1
From

To:

Call-1D:

Cseq:

Cont ent - Lengt h:

40.200 OK (UE to P-CSCF) —see examplein table 7.4.2.3-40
Upon receive the CANCEL request from the P-CSCF, the UE sends 200 OK.

Table 7.4.2.3-40: 200 OK (UE to P-CSCF)

SIP/2.0 200 K

Via: SIP/2.0/UDP pcscf 2. visited2. net: 5088; conp=si gconp; br anch=z9h&4bkK361k21. 1
From

To:

Call-1D:

CSeq:

Content-Length: O

41.487 Request Terminated (UE to P-CSCF) — see examplein table 7.4.2.3-41

The termination procedure performed the cancel operation, and returned a SIP error response to the initial
INVITE request.

Table 7.4.2.3-41: 487 Request Terminated (UE to P-CSCF)

SI P/ 2.0 487 Request Ternminated

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conp=si gconp; branch=z9h4bK361k21. 1, SI P/ 2. 0/ UDP
scscf 2. honme2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. honme2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. vi sitedl. net; branch=z9h&4bK240f 34. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>;tag=314159

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Retry-After: 3600

Content-Length: O

42. ACK (P-CSCF to UE) — seeexamplein table 7.4.2.3-42

Upon receive the 487 response from the UE, P-CSCF sends ACK.

Table 7.4.2.3-42: ACK (P-CSCF to UE)

ACK si p: [ 5555: : eee: fff:aaa: bbb]: 8805; conp=si gconp SIP/ 2.0

Via: SIP/2.0/UDP pcscf2.visited2. net: 5088; conp=si gconp; branch=z9h4bK361k21. 1
Max- Forwar ds: 70

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O
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43.487 Request Terminated (P-CSCF to S\CSCF) — see examplein table 7.4.2.3-43 (related to table 7.4.2.3-41)
The P-CSCF returns the SIP error response to S-CSCF.

Table 7.4.2.3-43: 487 Request Terminated (P-CSCF to S-CSCF)

SI P/ 2.0 487 Request Term nated

Via: SIP/2.0/UDP scscf2. home2. net; branch=z9h4bK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9h&4bk871y12. 1, SI P/ 2. 0/ UDP scscf 1. honel. net; branch=z9h(4bK332b23. 1,
SI P/ 2. 0/ UDP pcscf 1. honel. net; branch=z9hG4bK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

P- Access- Net wor k- I nf o:  3GPP- UTRAN- TDD; utran-cel | -i d-3gpp=234151DOFCE11
From

To:

Call-1D

CSeq:

Retry-After: 3600

Content-Length: 0O

44. ACK (S-CSCF to P-CSCF) —see examplein table 7.4.2.3-44
Upon receive the 487 response from the P-CSCF procedure, S-CSCF sends ACK.

Table 7.4.2.3-44: ACK (S-CSCF to P-CSCF)

ACK si p: [ 5555: : eee: f f f: aaa: bbb] : 8805; conp=si gconp SIP/ 2.0
Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9h&4bK764z87. 1
Rout e: <sip:pcscf2.visited2. net;lr>

From

To:

Call-1D

CSeq: 127 ACK

Content-Length: O

45. 487 Request Terminated (S-CSCF to S-S) — see example in table 7.4.2.3-45 (related to table 7.4.2.3-43)

The S-CSCF returns the SIP error response to the appropriate S-S procedure.

Table 7.4.2.3-45: 487 Request Terminated (S-CSCF to S-S)

SI P/ 2.0 487 Request Terminated

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. honmel. net ; branch=z9h&4bK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D

CSeq:

Retry-After: 3600

Content -Length: O

46. ACK (S-Sto S CSCF) —seeexamplein table 7.4.2.3-46

Upon receive the 487 response from the S-CSCF, the S-S procedure sends ACK.

Table 7.4.2.3-46: ACK (S-S to S-CSCF)

ACK si p:user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. hone2. net; branch=z9h&4bk871y12. 1
Rout e: <si p: scscf2. home2. net;lr>

From

To:

Call-1D:

CSeq: 127 ACK

Content-Length: O
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7424 Mobile termination, roaming, terminal is out of radio coverage (MO#2, S-S#2
assumed)

An example of this flow is not shown in the present document.

7.4.3 MT#2
7.4.3.1 (MT#2) Mobile termination, located in home network (MO#2, S-S#2
assumed)

Figure 7.4.3.1-1 shows a termination procedure which applies to subscribers located in their home service area.

The UE islocated in the home network, and determines the P-CSCF via the CSCF discovery procedure. During
registration, the home network allocates a S-CSCF in the home network, S-CSCF.

When registration is complete, S-CSCF knows the name/address of P-CSCF, and P-CSCF knows the name/address of
the UE.

NOTE: Although S-S#2 flow is assumed, home2.net is used in the Via, Record-Route and Route headersin order
to be more generic and clearly identify the originating and terminating nodes. In the S-S#2 scenario
home2.net = homel.net.
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Home Network

S-CSCF P-CSCF UE#2
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4. INVITE——
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6. INVITE ——»
<——7. 100 (Trying) —

8. 183 (Session
Progress)

9. Authorize QoS Resources

10. 183 (Session
11. 183 (Session | Progress)
Progress)

——12. PRACK —

13. PRACK—p

14. PRACK—»

<¢——15. 200 (OK)
4——16. 200 (OK) 18. Resource
<€4—17. 200 (OK)— Reservation
——19. UPDATE —»

20. UPDATE —»

21. UPDATE —»
«—22. 200 (OK)

l«——23. 200 (OK)
<—24. 200 (OK)— €25, 180 (Ringing) -
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rrrrrrrrrrrrrrr 28. PRACK -

<-33.200 (OK)—— <4——34.200 (OK)

—r—l— s — —

L35. Approval of QoS Commit |

«——36. 200 (OK)
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39. ACK———»

40. ACK———»p

Figure 7.4.3.1-1: MT#2
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Procedure MT#2 is as follows:
1. INVITE (S-Sto MT#2) —seeexamplein table 7.4.3.1-1

The calling party sends the INVITE request, via one of the origination procedures and via one of the S-CSCF
to S-CSCF procedures, to the S-CSCF for the terminating subscriber.

Table 7.4.3.1-1: INVITE (S-S to MT#2)

I NVI TE si p: user2_publicl@one2.net SIP/2.0

Via: SIP/2.0/UDP icscf2_s. honme2. net; branch=z9hAbK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. honmel. net ; branch=z9h&4bK431h23. 1
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwards: 67

Rout e: <si p: scscf2. honel. net;lr>

Recor d- Rout e: <si p: scscf 1. honel. net;Ir>, <sip:pcscfl. honel.net;Ilr>

P- Asserted-ldentity: "John Doe" <tel:+1-212-555-1111>

P- Char gi ng- Vect or: ici d-val ue="Ayr et yuodm+-6Q2I r T5t AFr bHLs0=023551024"; ori g-i oi =honel. net
Privacy: none

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

Cseq: 127 INVITE

Contact: <sip:[5555:: aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

Allow. |INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Cont ent - Type: application/sdp

Content-Length: (.)

v=0

0=- 2987933615 2987933615 I N | P6 5555: : aaa: bbb: ccc: ddd
S=-

c=I N | P6 5555:: aaa: bbb: ccc: ddd

t=0 0

nmevi deo 3400 RTP/ AVP 98 99

b=AS: 75

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 99 H263

a=fntp: 98 profile-level-id=0
a=rtpmap: 99 MP4V-ES

mraudi o 3456 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: qos none renote sendrecv
a=rtpmap: 97 AMR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rt pmap: 96 tel ephone-event

Upon receipt of the INVITE, the S-CSCF stores the following information about this session, for usein
providing enhanced services, charging or in possible error recovery actions — see example in table 7.4.3.1-1b.

Table 7.4.3.1-1b: Storage of information at S-CSCF

Request - URI : si p: user2_publicl@one2. net

From <sip:userl_publicl@onel. net>;tag=171828

To: <tel:+1-212-555-2222>

Call-1D: cb03a0s09a2sdf gl kj 490333

CSeq(2dest): 127 INVITE

CSeq( 2orig): none

Rout e(2orig): <sip:scscfl. homel.net;lr>, <sip:pcscfl. honmel.net;lr>
Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp>

2. 100 Trying (MT#21t0 S-S) —see examplein table 7.4.3.1-2

S-CSCF responds to the INVITE request (1) with a100 Trying provisional response.
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Table 7.4.3.1-2: 100 Trying (MT#2 to S-S)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP icscf2_s. home2. net; branch=z9h4bK871y12. 1, SI P/ 2. 0/ UDP

scscf 1. honel. net ; branch=z9hG4bK332b23. 1, SI P/ 2.0/ UDP pcscf 1. honmel. net ; branch=z9h&4bK431h23. 1,
SI P/ 2.0/ UDP [ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9h&GibKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

3. Evaluation of initial filter criterias
S-CSCF validates the service profile of this subscriber, and evaluates the initial filter criterias.
4. INVITE (S-CSCF to P-CSCF) — see examplein table 7.4.3.1-4

S-CSCF remembers (from the registration procedure) the next hop CSCF for this UE. It forwards the
INVITE request to the P-CSCF.

Table 7.4.3.1-4: INVITE (S-CSCF to P-CSCF)

INVI TE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SIP/2.0

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP
i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscfl. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net ; branch=z9hG4bK431h23. 1, S| P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- For war ds: 66

Rout e: <si p: pcscf 2. hone2. net; I r>

Record- Rout e: <si p: scscf2. hone2. net;Ir>, <sip:scscfl. honel.net;lr> <sip:pcscfl. honel.net;Ilr>
P- Asserted-ldentity:

P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"
Privacy:

From

To:

Call-1D

Cseq:

Require:

Support ed:

Cont act :

Al 'l ow

P-Cal | ed-Party-1D: <sip:user2_publicl@one2. net>

Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=

Route: Built from the Path header stored at registration.

P-Called-Party-1D: Includes the dialled URL with its parameters.
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Via:, Record-Route: S-CSCF adds itself in the Record-Route and Via headers.

P-CSCF saves information from the received INVITE request. The saved value of the information for this
session is— see example in table 7.4.3.1-4b.

Table 7.4.3.1-4b: Storage of information at P-CSCF

:r Request - URl : si p: [ 5555:: eee: fff: aaa: bbb]: 8805; conp=si gconp '
i From <sip:userl_publicl@onel. net>;tag=171828 H
E To: <tel:+1-212-555-2222> .
t Call-1D cb03a0s09a2sdf gl kj 490333 !
» CSeq(2dest): 127 INVITE H
{ CSeq(2orig): none :
! Route(2orig): <sip:scscf2. hone2.net;lr> <sip:scscfl. honel.net;lr>, !
i <sip:pcscfl homel. net;lr> H
+ Contact(orig): <sip:[5555::aaa: bbb: ccc: ddd]: 1357; conp=si gconp> '

5. 100 Trying (P-CSCF to S-CSCF) —see examplein table 7.4.3.1-5

P-CSCF respondsto the INVITE request (4) with a 100 Trying provisional response.

Table 7.4.3.1-5: 100 Trying (P-CSCF to S-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9hG4bK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1,
SI P/ 2.0/ UDP pcscf 1. honel. net ; branch=z9hG4bK431h23. 1, S| P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

6. INVITE (P-CSCF to UE) — see examplein table 7.4.3.1-6

Table 7.4.3.1-6: INVITE (P-CSCF to UE)

INVI TE si p: [ 5555: : eee: fff: aaa: bbb] : 8805; conp=si gconp SIP/2.0

Via: SIP/2.0/UDP pcscf2. hone2. net: 5088; conp=si gconp; branch=z9h&4bk876t 12. 1, SI P/ 2. 0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. honme2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bK332b23. 1, Sl P/ 2. 0/ UDP

pcscf 1. honel. net ; branch=z9h&4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Max- Forwar ds: 65

Recor d- Rout e: <si p: pcscf 2. hone2. net: 5088; | r; conp=si gconp>, <si p:scscf2. hone2. net;Ir>,
<si p: scscf 1. honmel. net;lr>, <sip:pcscfl. homel.net;lr>

P- Asserted-ldentity:

Privacy:

From

To:

Call-1D:

Cseq:

Requi re:

Support ed:

Cont act :

Al l ow

P-Cal | ed-Party-1D:

P- Medi a- Aut hori zati on: 0020000100100101706466322e686f 6d65312e6e6574000c02013331533134363231
Cont ent - Type:

Cont ent - Lengt h:

V=
o=
S=
c=
t=
m=
b=
a=
a=
a=
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P-Media-Authorization: A P-CSCF generated authorization token. This particular example shows a Policy-
Element generated by "pdfl.homel.net" with credentials "31S14621".

Record-Route: The P-CSCF adds the port number negotiated in the security agreement and the
comp=sigcomp parameter to itsown SIP URI.

Via: The P-CSCF adds the port number negotiated in the security agreement and the
comp=sigcomp parameter to its own entry.

7. 100 Trying (UE to P-CSCF) — see examplein table 7.4.3.1-7

UE may optionally send a 100 Trying provisional response to P-CSCF.

Table 7.4.3.1-7: 100 Trying (UE to P-CSCF)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP pcscf2. hone2. net: 5088; conp=si gconp; br anch=z9hAbK876t 12. 1, SI P/ 2. 0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SI P/ 2.0/ UDP icscf2_s. honme2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9hG4bkK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

From

To:

Call-1D:

CSeq:

Content-Length: O

8. 183 Session Progress (UE to P-CSCF) — see examplein table 7.4.3.1-8

UE#2 determines the complete set of codecs that it is capable of supporting for this session. It determines the
intersection with those appearing in the SDP in the INVITE request.

UE responds with a 183 Session Progress response containing SDP back to the originator. Thisresponseis
sent to P-CSCF.

Table 7.4.3.1-8: 183 Session Progress (UE to P-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP pcscf2. hone2. net: 5088; conp=si gconp; branch=z9h&4bk876t 12. 1, SI P/ 2. 0/ UDP
scscf 2. home2. net ; branch=z9hG4bK764z87. 1, SIP/ 2.0/ UDP icscf2_s. home2. net; branch=z9hG4bK871y12. 1,
SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9h&4bkK332b23. 1, SI P/ 2. 0/ UDP

pcscf 1. honel. net; branch=z9hG4bkK431h23. 1, SI P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7

Recor d- Rout e: <si p: pcscf 2. hone2. net: 5088; | r; conp=si gconp>, <si p:scscf2. hone2. net;Ir>,
<si p: scscfl. homel. net;|r>, <sip:pcscfl. homel. net;lr>

P- Access- Net wor k- | nf o:  3GPP- UTRAN- TDD; utran-cel | -i d- 3gpp=234151DOFCE11

Privacy: none

From

To: <tel:+1-212-555-2222>;tag=314159

Call-1D:

CSeq:

Require: 100rel

Contact: <sip:[5555:: eee: fff:aaa: bbb]: 8805; conp=si gconp>

Allow. INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

RSeq: 9021

Cont ent - Type: application/sdp

Content-Length: (.)
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v=0

0=- 2987933623 2987933623 I N | P6 5555:: eee: fff:aaa: bbb
S=-

c=I N | P6 5555:: eee: fff:aaa: bbb

t=0 0

mevi deo 10001 RTP/ AVP 98 99

b=AS: 75

a=curr:qos |l ocal none

a=curr:gos renote none

a=des: qos mandatory | ocal sendrecv
a=des: qos nandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 98 H263

a=rtpmap: 99 MP4V-ES

a=fntp:98 profile-level-id=0
mraudi o 6544 RTP/ AVP 97 96

b=AS: 25. 4

a=curr:qos | ocal none

a=curr:gos renote none

a=des: qos nandatory | ocal sendrecv
a=des: gos mandatory renote sendrecv
a=conf: gos renote sendrecv
a=rtpmap: 97 AVR

a=f nt p: 97 node-set =0, 2,5, 7; nmaxfranes=2
a=rtpmap: 96 tel ephone-event

P-Access-Networ k-Info: the UE provides the access-type and access-info, related to the serving access network.

To: A tag is added to the To header.
Contact: Contains a SIP URI with the IP address or FQDN of the terminating UE.
SDP The SDP contains the subset of codecs supported by UE. It requests a confirmation of the

QoS preconditions for establishing the session.

Upon receipt of the 183 Session Progress, the P-CSCF stores the following information about this session,
for use in providing enhanced services or in possible error recovery actions — see example in table 7.4.3.1-8b.

Table 7.4.3.1-8b: Storage of information at P-CSCF

i Request - URl : si p: [5555: : eee: fff: aaa: bbb]: 8805; conp=si gconp E
t From <sip:userl_publicl@onel. net>;tag=171828 '
v To: <tel:+1-212-555-2222>;tag=314159 H
i Call-1D: cb03a0s09a2sdf gl kj 490333 :
! CSeq(2dest): 127 INVITE !
: CSeq(2orig): none H
t Route(2orig): <sip:scscf2. home2.net;lr> <sip:scscfl. honel. net;|lr>, !
1 <si p: pcscfl. honel. net;lr> H
: Contact (dest): <sip:[5555::eee: fff:aaa:bbb]:8805; conp=si gconp> H
r Contact (orig): <sip:[5555::aaa: bbb: ccc: ddd] : 1357; conp=si gconp> '

9. Authorize QoS Resources

P-CSCF authorizes the resources necessary for this session. The approval of QoS commitment either happens
at this stage or after 200 OK of INVITE (34) based on operator local policy.

10. 183 Session Progress (P-CSCF to S-CSCF) — see examplein table 7.4.3.1-10
P-CSCF forwards the 183 Session Progress response to S-CSCF.

Table 7.4.3.1-10: 183 Session Progress (P-CSCF to S-CSCF)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP scscf2. hone2. net; branch=z9hAbK764z87. 1, SI P/ 2. 0/ UDP

i cscf2_s. hone2. net; branch=z9h&4bkK871y12. 1, SI P/ 2.0/ UDP scscf 1. honel. net; branch=z9h(4bK332b23. 1
SI P/ 2.0/ UDP pcscf 1. honel. net ; branch=z9hG4bK431h23. 1, S| P/ 2. 0/ UDP

[ 5555: : aaa: bbb: ccc: ddd] : 1357; conp=si gconp; br anch=z9hG4bKnashds7)

Recor d- Rout e: <si p: pcscf 2. hone2. net; I r>, <sip:scscf2. hone2.net;Ir>, <sip:scscfl. honel.net;Ilr>
<si p: pcscf 1. honel. net;lr>

P- Access- Net wor k- I nfo
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P- Asserted-ldentity: "John Smith" <sip:user2_publicl@one2. net>
P- Char gi ng- Vect or: i ci d-val ue="Ayr et yuodm+6Q21 r T5t AFr bHLs0=023551024"

Privacy
From

Require:
Cont act :

Al |l ow.
RSeq:

Cont ent - Type:
Cont ent - Lengt h:

V=
o=
S=
c=
t=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=
nF
b=
a=
a=
a=
a=
a=
a=
a=
a=

P-Access-Networ k-Info: This header contains information from the UE.

P-Asserted-1dentity: P-CSCF insertsthe default SIP URI of the user in the P-Asserted-1dentity header field.

Record-Route: The P-CSCF rewrites the Record-Route header to remove the port number and the

comp=sigcomp parameter from its own SIP URI

Upon receipt of the 183 Session Progress, the S-CSCF stores the following information about this session,
for use in providing enhanced services or in possible error recovery actions — see example in table