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1 Background
This contribution is a proposal for the appropriate level of detail for a stage 2 call flow. It is based on the registration procedures currently incorporated in the S2 TS 23.228.  Included are the actual SIP messages exchanged for registration. Not shown in the proxy-CSCF discovery process during which the UE becomes aware of the proxy-CSCF that it is to use for its IM subsystem session signalling. Also not shown, are the details of the Cx interface since protocols have not been decided yet for this interface. The purpose of this contribution is to show the relevant SIP message details for a stage 2 call flow. It is not suggested that these message flows serve as the basis for the actual stage 2 registration procedures.

This contribution also provides an approach as to how the information flow elements shown in the registration procedures of 23.228 are mapped to the protocol information elements in SIP.

2 Stage 2 Registration Procedures
Appendix A

5.3.2  Registration Flows

5.3.2.1 Requirements to Consider for Registration

The additional requirement for the registration information flow for annex B is:
1. A serving CSCF is assigned at registration, this does not preclude additional serving CSCFs or change or CSCF at a later date.  (Editors Note: The additional CSCFs are for FFS).

5.3.2.2 Assumptions

The following is considered as assumptions for the registration procedures as described in subclause 5.3.2.3:

1. Radio bearers are already established for signalling and a mechanism exists for the first REGISTER message to be forwarded to the proxy.

2. The I-CSCF shall use the same mechanism in visited and home networks for determining the serving CSCF address based on the required capabilities. The I-CSCF obtains the name of the S-CSCF from its role as a S-CSCF selector for (Figure 2 and Figure 3) the determination and allocation of the serving CSCF during registration.

3. The decision as to whether the S-CSCF for the registering subscriber shall be in the home network or the visited network is located in the HSS

4. The decision for selecting the S-CSCF for the subscriber in the network decided in assumption 3 is made in the I-CSCF.

5. A role of the I-CSCF is the S-CSCF selection.

5.3.2.3 Registration Information Flows

The registration procedures are separated into three information flows.  Information flow A, in subclause 5.3.2.4, is the common initiation of the registration information flows; information flow B, in subclause 5.3.2.5, is in the case that the serving CSCF is selected to be in the home network; and information flow C, in subclause 5.3.2.6, is in the case that the serving CSCF is selected to be in the visited network.

In the case where the functional element is prefixed by a “h” it indicates that the functional element is located in the home network.  In the case where the functional element is prefixed by a “v” it indicates that the functional element is located in the visited network.  In the case where there isn’t a prefix to the functional element the functional element could be in either the visited network, the home network. 

Editors Note: In the following information flows, further work is required to identify the information elements related to credentials and possible additional processes require for authentication of the user and the messages.

The S-CSCF selection is a role of the I-CSCF..

(Editors Note: For the case whether the S-CSCF is in the visited network, and the visited network has chosen not to reveal the names/addresses of the S-CSCFs, the mechanism for further terminating session establishments to route to the S-CSCF from the I-CSCF is FFS).

In the information flows described in subclauses 5.3.2.4, 5.3.2.5 and 5.3.2.6, there is a mechanism for to resolve a name and address.  The text in the information flows indicates when the name-address resolution mechanism is utilised.

5.3.2.4 Registration Information Flow A: Start of registration – User not registered
The application level registration can be initiated after the registration to the access is performed, and after IP connectivity for the signalling has been gained from the access network.  For the purpose of the registration information flows, the subscriber is considered to be always roaming.  For subscribers roaming in their home network, the home network shall perform the role of the visited network elements and the home network elements.


[image: image1.wmf]P-CSCF

HSS

I-CSCF

1. Register

2. Register

3.

 Cx

-Query

UE

Visited Network

Home Network

5.

 Cx

-Query

 Resp

8. Continuation of registration

4. Serving 

Network Selection

6.

 Cx

-Select-pull

7.

 Cx

-Select-pull

 Resp


Figure 1 Start of Registration – User not registered

1. After the Ue has obtained a signalling channel through the access network, it can perform the IM registration.  To do so, the Ue sends the registration information flow to the proxy (subscriber identity, home networks domain name).   The subscriber identity is encoded in the To: SIP message header. The home networks domain name is encoded in the Request-URI of the SIP message. The IPv6 address of the UE is encoded in the Contact: SIP message header. The duration of the registration, in seconds, is encoded in the Expires: SIP message header.

REGISTER sip:home-domain.com SIP/2.0
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Contact: sip:user@[5555::1234]
Expires: 14400
2. Upon receipt of the register information flow, it shall examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF).  The proxy shall send the Register information flow to the I-CSCF (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.  The proxy CSCF may choose to limit (reduce) the duration of the registration information. When the I-CSCF receives the registration information flow from the proxy, it shall examine the subscriber identity and the home domain name, and employ the services of a name-address resolution mechanism, to determine the HSS address to contact. 

REGISTER sip:home-domain.com SIP/2.0
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Contact: sip:user@p-cscf1.visited-domain.com
Expires: 7200
Content-Type: text/xml
Content-Length: …

< … visited network capabilities … >

3. The I-CSCF shall send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name).  The P-CSCF name is the contact name that the operator wishes to use for future contact to that  P- CSCF. (Editors Note: It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent register messages).  The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name) information flow is sent to the HSS. 
4. The HSS shall check whether the user is registered already. The HSS shall select whether the serving network is in the home network or the visited network

5. Cx-Query Resp (indication of serving network selection) is sent from the HSS to the I-CSCF. 
6. At this stage, it is assumed that the authentication of the user has been completed (although it may have been determined at an earlier point in the information flows). The I-CSCF shall send Cx-Select-Pull (serving network indication, subscriber identity) to the HSS to request the information related to the required S-CSCF capabilities which shall be input into the S-CSCF selection function.
7. The HSS shall send Cx-Select-Pull Resp (required S-CSCF capbilities) to the I-CSCF.
8. The registration information flows shall continue with the information flow shown in subclause 5.3.2.5 for the case of the S-CSCF being in the home network, or with the information flow shown in subclause 5.3.2.6 in the case the S-CSCF is in the visited network. 

5.3.2.5 Registration Information Flow B: Continuation of Registration – S-CSCF in home network
The continuation of the registration flows for the S-CSCF in the home network is initiated after the reception of information flow 7  in subclause 5.3.2.4, and for the case that the home network has decided that the S-CSCF is to be in the home network.
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Figure 2 Continuation of Registration - serving CSCF in home network

1. The I-CSCF, using its role of the S-CSCF selection, shall determine the name of an appropriate S-CSCF.

2. The I-CSCF, using the name of the S-CSCF, shall determine the address of the S-CSCF through a name-address resolution mechanism and then shall send the register information flow (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name) to the selected S-CSCF. The SIP message is unchanged and simply forwarded to the selected S-CSCF.

REGISTER sip:home-domain.com SIP/2.0
Via: SIP/2.0/UDP I-cscf3.home-domain.com
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Contact: sip:user@p-cscf1.visited-domain.com
Expires: 7200 
Content-Type: text/xml
Content-Length: …

< … visited network capabilities … >

3. The S-CSCF shall send Cx-Put (subscriber identity, S-CSCF name) to the HSS.  The HSS stores the S-CSCF name for that subscriber.

4. The HSS shall send Cx-Put Resp to the I-CSCF to acknowledge the sending of Cx-Put.

5. On receipt of the Cx-Put Resp information flow, the S-CSCF shall send the Cx-Pull information flow (subscriber identity) to the HSS in order to be able to download the subscriber profile to the S-CSCF.  The S-CSCF shall store the P-CSCFs name, as supplied by the visited network.  This represents the name that the home network forwards the subsequent terminating session signalling to for the Ue.

6. The HSS shall returns the information flow Cx-Pull Resp (subscriber profile) to the S-CSCF.  The S-CSCF shall store the subscriber profile for that indicated user.

7. The S-CSCF shall determine whether the home contact name is the S-CSCF name or the hI-CSCF name.  The home contact name will be used by the P-CSCF to forward signalling to the home network. The S-CSCF shall return the 200 OK information flow (serving network contact name, S-CSCF name) to the I-CSCF.

SIP/2.0 200 OK
Via: SIP/2.0/UDP I-cscf3.home-domain.com
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
8. The I-CSCF shall send information flow 200 OK (serving network contact name) to the P-CSCF.   The I-CSCF shall release all registration information after sending information flow 200 OK.

SIP/2.0 200 OK 
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
9. The P-CSCF shall store the serving network contact name, and shall send information flow 200 OK  to the Ue. 

SIP/2.0 200 OK 
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
5.3.2.6 Registration Information Flow C: Continuation of Registration – S-CSCF in visited network
The continuation of the registration flows for the S-CSCF in the visited network is initiated after the reception of information flow 7 in subclause 5.3.2.4, and for the case that the home network has decided that the S-CSCF is to be in the visited network.
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Figure 3 Continuation of Registration - serving CSCF in visited network

1. The hI-CSCF shall determine the address of the vI-CSCF from the visited network contact name using a name-address resolution mechanism and shall send the information flow register (P-CSCFs “name” in the contact header, required S-CSCF capabilities, subscriber identity, ) to the vI-CSCF. 

REGISTER sip:visited-domain.com SIP/2.0
Via: SIP/2.0/UDP I-cscf3.home-domain.com
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Contact: sip:user@p-cscf1.visited-domain.com
Expires: 7200 
Content-Type: text/xml
Content-Length: …

< … required S-CSCF capabilities … >
2. The vI-CSCF, using the role of the S-CSCF selection, shall determine the name of an appropriate S-CSCF.   

3. ..The vI-CSCF, using the name of the S-CSCF,  shall determine the address of the S-CSCF through a name-address resolution mechanismand then shall send the register information flow (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name) to the selected S-CSCF.

REGISTER sip:visited-domain.com SIP/2.0
Via: SIP/2.0/UDP I-cscf5.visited-domain.com
Via: SIP/2.0/UDP I-cscf3.home-domain.com
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Contact: sip:user@p-cscf1.visited-domain.com
Expires: 7200 
Content-Type: text/xml
Content-Length: …

< … required S-CSCF capabilities … >
4. The S-CSCF shall send Cx-Put (subscriber identity, S-CSCF name) to the HSS.  The HSS stores the S-CSCF name for that subscriber.

5. The HSS shall send Cx-Put Resp to the vI-CSCF to acknowledge the sending of Cx-Put.  (Editors Note: The means for the visited network to located the serving S-CSCF in the visited network is FFS).

6. On receipt of the Cx-Put Resp  information flow, the S-CSCF shall send the Cx-Pull information flow (subscriber identity) towards the HSS in order to be able to download the subscriber profile to the S-CSCF.  The S-CSCF shall store the P-CSCFs name.

7. The HSS shall return the information flow Cx-Pull Resp (subscriber profile) to the S-CSCF.  The S-CSCF shall store the subscriber profile for that indicated user.

8. The S-CSCF shall determine whether the serving contact name for the P-CSCF is the S-CSCF name or the vI-CSCF name.  The serving contact name shall be used as the destination of session initiation signalling from the Ue towards the network hosting the S-CSCF.  The S-CSCF shall return the 200 OK information flow (serving network contact name, S-CSCF name) to the vI-CSCF. 

SIP/2.0 200 OK
Via: SIP/2.0/UDP I-cscf5.visited-domain.com
Via: SIP/2.0/UDP I-cscf3.home-domain.com
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
9. The vI-CSCF shall send the information flow 200 OK (serving network contact name) to the hI-CSCF.  The vI-CSCF shall releases all registration information after sending information flow 200 OK.

SIP/2.0 200 OK 
Via: SIP/2.0/UDP I-cscf3.home-domain.com
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
10. The hI-CSCF shall sends information flow 200 OK (serving network contact name) to the P-CSCF.   The hI-CSCF shall release all registration information after sending information flow 200 OK.

SIP/2.0 200 OK  
Via: SIP/2.0/UDP p-cscf1.visited-domain.com
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
11. The P-CSCF shall store the serving network contact name, and shall send information flow 200 OK  to the Ue.

SIP/2.0 200 OK   
Via: SIP/2.0/UDP [5555::1234]
To: <sip:user@home-domain.com>;tag=AAAA-5309
From: <sip:user@home-domain.com>;tag=0000-1111
Call-ID: 8888@handset1234.visited-domain.com
CSeq: 99 REGISTER
Expires: 1800
3 Conclusion
To accept this contribution as a suitable level of detail for stage2 work within N1.
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