                                                               K. Drage
  Internet Draft M. Orsic
  Document: draft-3gpp-sip-registration-00.txt Lucent
                                                           Technologies

                                                            W. Marshall
                                                               R. Zwart
                                                                   AT&T

                                                               S. Olsen
                                                               Ericsson

                                                              J. O�Hare
                                                               Motorola

                                                               G. Bajko
                                                                  Nokia

                                                            J. Bharatia
                                                        Nortel Networks

  Expires: August 2001 February 2001

          3GPP IP Multimedia CN Subsystem - Registration flows

tatus of this Memo

  This document is an Internet-Draft and is in full conformance
  with all provisions of Section 10 of RFC2026.

  Internet-Drafts are working documents of the Internet Engineering
  Task Force (IETF), its areas, and its working groups.  Note that
  other groups may also distribute working documents as Internet-
  Drafts.

  Internet-Drafts are draft documents valid for a maximum of six
  months and may be updated, replaced, or obsoleted by other documents
  at any time.  It is inappropriate to use Internet-Drafts as
  reference material or to cite them other than as "work in progress."

  The list of current Internet-Drafts can be accessed at
       http://www.ietf.org/ietf/1id-abstracts.txt
  The list of Internet-Draft Shadow Directories can be accessed at
       http://www.ietf.org/shadow.html.

bstract

  This document provides an overview by means of signalling flows of
  the methods by which 3GPP wishes to uses SIP for the specification
  of the IP Multimedia CN subsystem for the purposes of registering
  user equipment.

                   3GPP IP Multimedia CN Subsystem February 2001

                        - Registration flows

  3gpp Informational - Expires August 2001 2

able of Contents

  Status of this Memo................................................ 1

  Abstract........................................................... 1

  Conventions used in this document.................................. 3

  Introduction....................................................... 3

  Security Considerations............................................ 3

  References......................................................... 4

  Author’s Addresses................................................. 4

  Full Copyright Statement........................................... 5

  Annex A............................................................ 5

                  3GPP IP Multimedia CN Subsystem February 2001
                        - Registration flows

onventions used in this document

  The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
  "SHOULD", "SHOULD NOT", "RECOMMENDED",  "MAY", and "OPTIONAL" in
  this document are to be interpreted as described in RFC-2119 [2].

ntroduction

  The Third Generation Partnership Project (3GPP) is described in
  draft-3GPP-collaboration-00.txt.

  The IP Multimedia CN Subsystem provides session control capabilities
  to user equipment accessing the system using the General Packet
  Radio Service, which supports the use of IP and applications that
  can use IP.

  The IP Multimedia CN subsystem will be defined in a number of 3GPP
  documents. Documents currently under development include:

  TS 22.228: �3rd Generation Partnership Project; Technical
  Specification Group Services and System Aspects; Service
  requirements for the IP Multimedia Core Network Subsystem (Stage
  1)�.

  TS 23.228: �3^{rd} Generation Partnership Project; Technical
  Specification Group Services and System Aspects; IP Multimedia (IM)
  Subsystem - Stage 2�.
  TS 24.228: �3rd Generation Partnership Project; Technical
  Specification Group Core Network; Signalling flows for the IP
  multimedia call control based on SIP and SDP�.

  TS 24.229: �3rd Generation Partnership Project; Technical
  Specification Group Core Network; IP Multimedia Call Control
  Protocol based on SIP and SDP�.

  TS 23.218: �3rd Generation Partnership Project; Technical
  Specification Group Core Network; IP Multimedia (IM) Session
  Handling; IP Multimedia (IM) call model�.

  and these may be found as described in draft-3GPP-collaboration-
  00.txt

  This document describes how 3GPP intend to apply SIP to the
  registration of user equipment on the IM CN subsystem by means of
  diagrams showing the flow and contents of signalling information.

ecurity Considerations

  None.

                  3GPP IP Multimedia CN Subsystem February 2001

                        - Registration flows

  3gpp Informational - Expires August 2001 4

eferences

  draft-3GPP-collaboration-00.txt �3GPP-IETF Standardization

  Collaboration� work in progress.

uthor’s Addresses

  Keith Drage

  Lucent Technoplogies

  Optimus, Windmill Hill Business Park, Swindon, Wiltshire SN5 6PP, UK

  Tel: +44 1793 776 249

  Email: drage@lucent.com

  Milo Orsic

  Lucent Technologies

  263 Shuman Blvd PO Box 3050 Naperville, IL 60566-7050

  Tel: +1 630 713 516

  Email: orsic@lucent.com

  Bill Marshall

  AT&T

  Florham Park, NJ 07932

  Tel: +1 973 360 8718

  Email: wtm@research.att.com

  Romeo Zwart

  AT&T

  Laarderhoogtweg 25, 1101 EB Amsterdam, The Netherlands

  Tel: +31 20 409 76 45

  Email: romeo.zwart@att.com

  Sean Olsen

  Ericsson

  Richardson, TX 75081

  Tel: +1 972 583 5472

  Email: sean.olson@ericsson.com

  John O�Hare

  Motorola

  Mahond Ind Estate, Blackrock, Cork, Ireland

  Tel:+353 21 451 1333

  Email: oharej@cork.cig.mot.com

  Gabor Bajko

  Nokia

  6 Koztelek, Budapest H-1092

  Tel: +36 20 9849259

  Email: gabor.bajko@nokia.com

  Jayshree Bharatia

                   3GPP IP Multimedia CN Subsystem February 2001
                        - Registration flows

  Nortel Networks
  2201 Lakeside Blvd., Richardson, TX 75082
  Tel: +1 972 684 5767
  Email: jayshree@nortelnetworks.com

ull Copyright Statement

  "Copyright (C) The Internet Society (date). All Rights Reserved.
  This document and translations of it may be copied and furnished to
  others, and derivative works that comment on or otherwise explain it
  or assist in its implmentation may be prepared, copied, published
  and distributed, in whole or in part, without restriction of any
  kind, provided that the above copyright notice and this paragraph
  are included on all such copies and derivative works. However, this
  document itself may not be modified in any way, such as by removing
  the copyright notice or references to the Internet Society or other
  Internet organizations, except as needed for the purpose of
  developing Internet standards in which case the procedures for
  copyrights defined in the Internet Standards process must be
  followed, or as required to translate it into languages other than
  English.  The limited permissions granted above are perpetual and
  will not be revoked by the Internet Society or its successors or
  assigns. This document and the information contained herein is
  provided on an "AS IS" basis and THE INTERNET SOCIETY AND THE
  INTERNET ENGINEERING TASK FORCE DISCLAIMS ALL WARRANTIES, EXPRESS OR
  IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF
  THE INFORMATION HEREIN WILL NOT INFRINGE ANY RIGHTS OR ANY IMPLIED
  WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE."

nnex A

  This Annex contains a copy of material in 3GPP TS 24.228 relating to
  registration of user equipment.

Signalling flows for REGISTER

Editor�s note: Security Related Issues. A well established trust relationship is required between SIP servers of different networks. If the P-CSCF is allowed to alter the SIP REGISTER message, a mechanism is required to establish the trust �relationship between the P-CSCF and I-CSCF. The P-CSCF is required to have the authority to register a visiting mobile.

Editor�s note: Security Related Issues The UE is required to send un-encrypted messages to the P-CSCF. The initial REGISTER message as shown in flow 3 can be cryptographically signed by the UE. In this case, the P-CSCF cannot replace the Contact field. Thus the above discussed solution for outbound proxy registration REQUIRES the UE to send messages with un-encrypted header fields to the P-CSCF. The P-CSCF can later encrypt these header fields before forwarding to the I-CSCF, if required. The un-encrypted header fields are listed as follows:

• To

• Via

• From

• Contact

                 3GPP IP Multimedia CN Subsystem February 2001

                      - Registration flows

3gpp Informational - Expires August 2001 6

• Expires

• Request URI

Editor�s note: Call Flow/Protocol Related Issues. Passing S-CSCF selection information through SIP Register message from hI-CSCF to vI-CSCF According to the S2 call flows, the S-CSCF selection information is pull by the hI-CSCF , and forwarded to vI-CSCF via SIP message(REGISTER). The question is why can the vI-CSCF pull this information again from the HSS? If this information has to be forwarded via REGISTER message, how should it be carried? Call flow reference: Figure 2-2, flow 9, 10, and 13

Editor�s note: Call Flow/Protocol Related Issues. Identifying Visited Network domain name from REGISTER message In S2

Visited Control Registration flows, hI-CSCF is required to forward the REGISTER message to vI-CSCF once the visited control decision is made by the HSS. In order to obtained the vI-CSCF�s address, we need to construct a generic I-CSCF SIP Request URI using the Visited Network Domain Name derived from the REGITER message, and do a DNS look up. The issues is from which part of the message this information should be derived from?

Should this information be passed using the message body? Can it be the Contact header (contains P-CSCF name/address), or the Via header ( also contains the network address/hostname of P-CSCF), or even the use of the proposed Path extension? Call flow reference: Figure 2-2, flow 13

Editor�s note: Call Flow/Protocol Related Issues. Passing forward rout information back to P-CSCF Currently, several solutions are being considered in CN1 WG. One solution is to use the SIP message body to carry this information, and the other is to use the proposed a generic extension to SIP (named Path header) to pass this information around during registration. This may require update to the call flows depends the outcome of CN1 WG decision.

Editor�s note: Call Flow/Protocol Related Issues. Maintaining forward route when Firewall I_CSCF is used. When firewall I-

CSCF is used, should both I-CSCF and S-CSCF to be maintained in the P-CSCF, or should only I-CSCF to be maintained in P-CSCF? One Solution is only I-CSCF to be maintained by P-CSCF, how does I-CSCF obtained the

S-CSCF address? One possibility is to have the S-CSCF information saved in the HSS, and I-CSCF will query the

HSS to obtain this information. Another solution is to use the proposed Path header to save both I-CSCF and S-

CSCF name in P-CSCF. S-CSCF name should be encrypted by the I-CSCF in this case.

Editor�s note: The format of the request URI in the REGISTER message is for further study. Should it be registrar.home1.net or home1.net or something else.

Editor�s note: Is the formatting of a reregistration REGISTER message identical to the initial REGISTER message? Are any of the fields different, e.g. request-URI?

Editor�s note: Current flows arbitrarily assign a timer value of 7200. Is this a recommended value, or can any value be chosen, and if so, what are the constraints?

.1 Registration Signalling: User Not Registered

his shows the registration signalling flow for the scenario when the user is not registered. For the purpose of this registration ow, the subscriber is considered to be roaming. In this signalling flow, the home network has network configuration hiding tive.

                 3GPP IP Multimedia CN Subsystem February 2001
                      - Registration flows

3gpp Informational - Expires August 2001 7

Figure 7.1-1: UE roaming

1 GPRS Attach / PDP Context Establishment (UE to GPRS)

This signalling flow is shown to indicate the GRPS Attach and PDP Context Activation procedures that must be completed prior to application registration. When complete, the UE will have acquired an IP address (provided by the GGSN) which serves as the host address for the duration of the PDP context.

2 CSCF Discovery (UE to GPRS/ DHCP)

This signalling flow is the procedure to discover the Proxy CSCF using DHCP. When complete, the address of the proxy server (pcscf.home.net) is made known to the UE.

3 SIP REGISTER request (UE to P-CSCF) � see example in Table 7.1-3

The purpose of this request is to register the user�s SIP URI with a S-CSCF in the home network. This request is routed to the P-CSCF because it is the only SIP server known to the UE for the voice application. In the following SIP request, the Contact field contains the user�s host address.

The P-CSCF will perform two actions, binding and forwarding. The binding is between the User�s SIP address (user1@home1.net) and the host (terminal) address ([5555::aaa:bbb:ccc:ddd]) which was acquired during PDP context activation process.

UE RAN I-CSCF (icscf2)

S-CSCF (scscf1)

Visited Network (visited1.net) Home Network (home1.net)

P-CSCF (pcscf1) DNS GPRS / DHCP

3. SIP Register

7. SIP Register

HSS

10. SIP 200 OK

12. SIP 200 OK

1. PDP context Establishment

2. CSCF Discovery

5. SIP Register

11. SIP 200 OK

6. Cx-Selection-Info

8. Cx-Location

9. Cx-Profile

4. DNS-Q

                 3GPP IP Multimedia CN Subsystem February 2001

                      - Registration flows

3gpp Informational - Expires August 2001 8

Table 7.1-3 SIP REGISTER request (UE to P-CSCF)

EGISTER sip:registrar.home1.net SIP/2.0
ia: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
rom: <sip:user1@home1.net>
o: <sip:user1@home1.net>
ontact: <Sip:[5555::aaa:bbb:ccc:ddd]>
all-ID: 123456789@[5555::aaa:bbb:ccc:ddd]

Seq: 1 REGISTER
xpires: 7200
ontent-Length: 0

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 routeing a SIP request describe how to use

DNS to resolve this domain name (�home1.net�) into an address or entry point into the home operator�s network (the I-CSCF). This information is stored in the USIM.

Editor�s note: One proposal is that the above URI forms an integral part of a global private identifier.

Via: IPv6 PDP address of the SIP session allocated during the PDP Context Activation process.

From: This indicates the SIP identity of the user (stored in the USIM) originating the REGISTER request. In SIP, this can be a third-party.

Editor�s note: One proposal is: �This is a natural place for the private identifier or NAI for the subscriber. Forming a SIP

URL from the NAI is a simple matter of prepending �sip:�. For example, if the subscriber�s NAI is

19725835472@operator.com, then the From: header would be sip:19725835472@operator.com.� Alternatively it could be the SIP-URL of the party registering.

To: This indicates the public identifier being registered. This is the identity by which other parties know this subscriber. It is obtained from the USIM.

Editor�s note: One proposed additional text: �In this case, this is the global SIP URL for the subscriber.�

Contact: This indicates the point-of-presence for the subscriber � the IP address of the UE. This is the temporary point of contact for the subscriber that is being registered. Subsequent requests destined for this subscriber will be sent to this address. This information is stored in the P-CSCF.

Editor�s note: It is for further study whether this information is stored in the HSS and the S-CSCF for the subscriber in order to support multiple registrations.

Call Id: Call Identifier for this Registration generated as per (RFC 2543)

Cseq: Cseq for this Registration generated as per (RFC 2543)

Editor�s note: At this point, all that is missing from the REGISTER request is the visited operator�s domain name. This piece of information is inserted into the Contact: header by the P-CSCF in the visited network upon receiving the

REGISTER request from the UE. The P-CSCF takes the Contact: header indicating the IP address of the UE and replaces it with a new Contact: header indicating the address of the P-CSCF (including the visited operator�s domain name). The IP address of the UE is stored in the P-CSCF for routing incoming requests to the appropriate UE. For example, the UE�s Contact: address (�sip:[5555::aaa:bbb:ccc:ddd]�) is replaced by a Contact: address for the proxy (�sip:sean.olson%40home1.net@pcscf1.visited1.net�). This new Contact: address contains a specially encoded version of the subscriber�s identity (To: header), plus the address of the P-CSCF.

If the proposed private identifier is not included in the From header, a mechanism is also needed to transfer this proposed private identifier.

                3GPP IP Multimedia CN Subsystem February 2001

                      - Registration flows

3gpp Informational - Expires August 2001 10

Table 7.1-7 SIP REGISTER request (I-CSCF to S-CSCF)

EGISTER sip: scscf1.home1.net SIP/2.0
ia: SIP/2.0/UDP icscf2.home1.net,

    SIP/2.0/UDP pcscf1.visited1.net,

    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip:icscf2.home1.net>,

     <sip:pcscf1.visited1.net>
roxy-require:

equire:

rom:

o:

ontact:

all-ID:

Seq:

xpires:

ontent-Length:

Path: The S-CSCF stores the contents of the Path headers and uses these addresses for routing mobile terminated sessions.

Upon receiving this request the S-CSCF will set it�s SIP registration timer for this UE to the Expires time in this request.

8 Cx-Location

The S-CSCF shall send its location information to the HSS. The HSS stores the S-CSCF name for that subscriber. The

HSS sends a response to the I-CSCF to acknowledge the sending of location information.

9 Cx-Profile

The S-CSCF shall send the subscriber�s identity to the HSS in order to be able to download the subscriber profile to the S-

CSCF. The HSS returns the subscriber�s profile to the S-CSCF. The S-CSCF shall store the subscriber profile for that indicated user.

10 SIP 200 OK response (S-CSCF to I-CSCF) � see example in Table 7.1-10

The S_CSCF determines the contact name for the P-CSCF (S-CSCF or I-CSCF), and add this information to the 200 OK response. The S-CSCF sends acknowledgment to the I-CSCF indicating that Registration was successful. This response will traverse the path that the REGISTER request took as described in the Via list.

Table 7.1-10 SIP 200 OK response (S-CSCF to I-CSCF)

IP/2.0 200 OK
ia: SIP/2.0/UDP icscf2.home1.net,

    SIP/2.0/UDP pcscf1.visited1.net,

    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip:scscf1.home1.net>,

     <sip:icscf2.home1.net>,

     <sip:pcscf1.visited1.net>
rom:

o:

all-ID:

Seq:

xpires:

ontent-Length:

11 SIP 200 OK response (I-CSCF to P-CSCF) � see example in Table 7.1-11

The I-CSCF translates the S-CSCF name in the Path header. The I-CSCF forwards acknowledgment from the S-CSCF to the P-CSCF indicating that Registration was successful. This response will traverse the path that the REGISTER request took as described in the Via list.

                3GPP IP Multimedia CN Subsystem February 2001
                      - Registration flows

3gpp Informational - Expires August 2001 11

Table 7.1-11 SIP 200 OK response (I-CSCF to P-CSCF)

IP/2.0 200 OK
ia: SIP/2.0/UDP pcscf1.visited1.net,
    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip:token(scscf1.home1.net)>,
     <sip:icscf2.home1.net>,
     <sip:pcscf1.visited1.net>
rom:
o:
all-ID:
Seq:
xpires:
ontent-Length:

12 SIP 200 OK response (P-CSCF to UE) � see example in Table 7.1-12

The P-CSCF stores the names from the Path header (except the last one i.e. <sip:pcscf1.visited1.net>) and associates it with the UE. The P-CSCF then removes the Path header from the 200 OK response. The P-CSCF then forwards acknowledgment from the I-CSCF to the UE indicating that Registration was successful.

Table 7.1-12 SIP 200 OK response (P-CSCF to UE)

IP/2.0 200 OK
ia: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
rom:
o:
all-ID:
Seq:
xpires:
ontent-Length:

.2 Registration Signalling: Re-registration � User Currently Registered

or the purpose of this re-registration flow, the subscriber is considered to be roaming. In this signalling flow, the home network s network configuration hiding active. his flow assumes :

1. That the same PDP Context allocated during the initial registration scenario is still used for re-registration. For the case when the UE does not still have an active PDP context then PDP context procedures from section 7.1 must first be completed.

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.

eriodic application level re-registration is initiated by the UE either in response to the expiration of the existing registration formation or in response to a change in the registration status of the UE. Re-registration follows the same path as described in bclause 7.1.

Figure 7.2-1: UE roaming

                 3GPP IP Multimedia CN Subsystem February 2001

                      - Registration flows

3gpp Informational - Expires August 2001 12

UE RAN I-CSCF

(icscf2) S-CSCF

(scscf1)

Visited Network (visited1.net) Home Network (home1.net)

P-CSCF

(pcscf1) DNS GPRS / DHCP

1. SIP Register

5. SIP Register

HSS

8. SIP 200 OK

10. SIP 200 OK

3. SIP Register

9. SIP 200 OK

6. Cx-Location

7. Cx-Profile

2. DNS-Q

4. Cx-Selection-Info

1 SIP REGISTER request (UE to P-CSCF) � see example in Table 7.2-1

The registration expires in the UE. The UE re-registers by sending a new REGISTER request. This request is sent to the same P-CSCF with which the UE initially registered. The P-CSCF maintains the same binding between the User�s SIP public address (user_public1@home1.net) and the host (terminal) address ([5555::aaa:bbb:ccc:ddd]) which it established during the original registration.

Table 7.2-1 SIP REGISTER (UE to P-CSCF)

EGISTER sip:registrar.home1.net SIP/2.0
ia: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
rom: <sip:user_private1@home1.net>
o: <sip:user_public1@home1.net>
ontact: <Sip:[5555::aaa:bbb:ccc:ddd]>
all-ID: 123456789@[5555::aaa:bbb:ccc:ddd]

Seq: 1 REGISTER
xpires: 7200
ontent-Length: 0

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

Editor�s note: Align element names to the method described in N1-010265.

From: This indicates the private identity of the user (stored in the USIM) originating the REGISTER request.

                 3GPP IP Multimedia CN Subsystem February 2001
                      - Registration flows

3gpp Informational - Expires August 2001 13

Editor�s note: The requirement for and impact on third party registration with this usage of the From header needs further study.

To: This indicates the target of the REGISTER request. The target is the public identity that is being registered. This is the identity by which other parties know this subscriber.

Contact: This indicates the point-of-presence for the subscriber � the IP address of the UE. This is the temporary identifier for the subscriber that is being registered. Subsequent requests destined for this subscriber will be sent to this address. This information is stored in the P-CSCF.

Editor�s note: It is for further study whether this information is stored in the HSS and the S-CSCF for the subscriber in order to support multiple registrations.

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 routeing a SIP request describe how to use DNS to resolve this domain name (�home1.net�) into an address or entry point into the home operator�s network (the I-CSCF). This information is stored in the USIM.

Editor�s note: At this point, all that is missing from the REGISTER request is the visited operator�s domain name. This piece of information is inserted into the Contact: header by the P-CSCF in the visited network upon receiving the REGISTER request from the UE. The P-CSCF takes the Contact: header indicating the IP address of the UE and replaces it with a new Contact: header indicating the address of the P-CSCF (including the visited operator�s domain name). The IP address of the UE is stored in the P-CSCF for routing incoming requests to the appropriate UE. For example, the UE�s Contact: address (�sip:[5555::aaa:bbb:ccc:ddd]�) is replaced by a Contact: address for the proxy (�sip:sean.olson%40home1.net@pcscf1.visited1.net�). This new Contact: address contains a specially encoded version of the subscriber�s identity (To: header), plus the address of the P-CSCF.

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

2 DNS-Q

Based on the user�s URI, the P-CSCF determines that UE is registering from a visiting domain and performs a DNS query to locate the I-CSCF in the home network. The look up in the DNS is based on the address specified in the Request URI. The DNS provides the P-CSCF with an address of the I-CSCF in the home network. The P-CSCF must not use the I- CSCF address cached as a result of the previous registration.

3 SIP REGISTER request (P-CSCF to I-CSCF) � see example in Table 7.2-3

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

Table 7.2-3 SIP REGISTER request (P-CSCF to I-CSCF)

EGISTER sip:registrar.home1.net SIP/2.0
ia: SIP/2.0/UDP pcscf1.visited1.net,
    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip:pcscf1.visited1.net>
roxy-require: path
equire: path
rom:
o:
ontact: <sip:user1%40home1.net@pcscf1.visited1.net>
all-ID: CSeq:
xpires:
ontent-Length:

                 3GPP IP Multimedia CN Subsystem February 2001

                      - Registration flows

3gpp Informational - Expires August 2001 14

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

Require, Proxy-Require: These headers are included 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.

4 Cx-Selection-Info

The I-CSCF requests information related to the required S-CSCF capabilities from the HSS which shall be input into the

S-CSCF selection function. The HSS sends the capability information required for S-CSCF selection. The I-CSCF uses this information to select a suitable S-CSCF.

5 SIP REGISTER request (I-CSCF to S-CSCF) � see example in Table 7.2-5

This signalling flow forwards the SIP REGISTER request from the I-CSCF to the S-CSCF selected. The address in the request line is changed to the address of the S-CSCF. The I-CSCF address written in the Path header is not necessarily the same as that used for initial registration.

Table 7.2-5 SIP REGISTER request (I-CSCF to S-CSCF)

EGISTER sip: scscf1.home1.net SIP/2.0
ia: SIP/2.0/UDP icscf2.home1.net,

    SIP/2.0/UDP pcscf1.visited1.net,

    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip:icscf2.home1.net>,

     <sip: pcscf1.visited1.net
roxy-require:

equire:

rom:

o:

ontact:

all-ID:

Seq:

xpires:

ontent-Length:

Path: The S-CSCF stores the contents of the Path headers and uses these addresses for routing mobile terminated sessions.

Upon receiving this request the S-CSCF will detect that it already has a registration record for this UE and will reset it�s

SIP registration timer for this UE to the Expires time in this request.

6 Cx-Location

The S-CSCF shall send its location information to the HSS. The HSS stores the S-CSCF name for that subscriber. The

HSS sends a response to the I-CSCF to acknowledge the sending of location information.

Editor�s Note: Since the S-CSCF has detected this as a re-registration it may omit this step as an optimisation.

7 Cx-Profile

The S-CSCF shall send the subscriber�s identity to the HSS in order to be able to download the subscriber profile to the S-

CSCF. The HSS returns the subscriber�s profile to the S-CSCF. The S-CSCF shall store the subscriber profile for that indicated user.

                 3GPP IP Multimedia CN Subsystem February 2001
                      - Registration flows

3gpp Informational - Expires August 2001 15

Editor�s Note: Since the S-CSCF has detected this as a re-registration it may omit this step as an optimisation.

8 SIP 200 OK response (S-CSCF to I-CSCF) � see example in Table 7.2-8

The S_CSCF determines the contact name for the P-CSCF (S-CSCF or I-CSCF), and add this information to the 200 OK response. The S-CSCF sends acknowledgment to the I-CSCF indicating that Registration was successful. This response will traverse the path that the REGISTER request took as described in the Via list.

Table 7.2-8 SIP 200 OK response (S-CSCF to I-CSCF)

IP/2.0 200 OK
ia: SIP/2.0/UDP icscf2.home1.net,
    SIP/2.0/UDP pcscf1.visited1.net,
    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip: scscf2.home1.net>,
     <sip: icscf2.home1.net>,
     <sip: pcscf1.visited1.net>
rom:
o:
all-ID:
Seq:
xpires:
ontent-Length:

9 SIP 200 OK response (I-CSCF to P-CSCF) � see example in Table 7.2-9

The I-CSCF translates the S-CSCF name in the Path header. The I-CSCF forwards acknowledgment from the S-CSCF to the P-CSCF indicating that Registration was successful. This response will traverse the path that the REGISTER request took as described in the Via list.

Table 7.2-9 SIP 200 OK response (I-CSCF to P-CSCF)

IP/2.0 200 OK
ia: SIP/2.0/UDP pcscf1.visited1.net,
    SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
ath: <sip:token(scscf2.home1.net)>,
     <sip: icscf2.home1.net>,
     <sip: pcscf1.visited1.net>
rom:
o:
all-ID:
Seq:
xpires:
ontent-Length:

10 SIP 200 OK response (P-CSCF to UE) � see example in Table 7.2-10

The P-CSCF stores the names from the Path header (except the last one i.e. <sip:pcscf1.visited1.net>) and associates it with the UE. The P-CSCF then removes the Path header from the 200 OK response. The P-CSCF then forwards acknowledgment from the I-CSCF to the UE indicating that Registration was successful.

Table 7.2-10 SIP 200 OK response (P-CSCF to UE)

IP/2.0 200 OK
ia: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
rom:
o:
all-ID:
Seq:
xpires: Content-Length:

                 3GPP IP Multimedia CN Subsystem February 2001

                      - Registration flows

3gpp Informational - Expires August 2001 16

.3 Registration Signalling: Mobile Initiated Deregistration