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1. Introduction

Binding of information at the P-CSCF in the scenario where a single REGISTER message for the purpose of registering IMPU1 (IM Public Id 1) results in an automatic registration of IMPU2, IMPU3…IMPUn within the network. The contribution suggests the use of the Contact: header as the key of identifying a subscriber at the P-CSCF, instead of the present usage of IMPU in the To: header field.
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The REGISTER message carries only a single IMPU.  If the S-CSCF chooses to allow for the automatic registration of the service profile associated with that IMPU, the result is that the network also registers the associated IMPU2 and IMPU3.  The network may subsequently notify the subscriber of the list of IMPUs that have been automatically registered.

The P-CSCF may subscribe to the registration state of a particular user. The S-CSCF will, in this case, inform the P-CSCF on the automatically subscribed IMPUs. Note that this subscription is optional. The P-CSCF decides, based on roaming agreements, capacity, traffic, etc. to subscribe or not subscribe to the user's registration state. Therefore, there is a case where the P-CSCF does not know all the IMPUs for a user.

Existing functionality at the P-CSCF allows for the binding of only a single IMPU, which is the one sent in the REGISTER message, with the Contact: provided in the REGISTER.  This creates the following complications:

1) If the subscriber initiates a session with the automatically registered IMPU2, the P-CSCF does not have a valid registration state corresponding to IMPU2.  Therefore, pre-loaded routing information established at registration cannot be retrieved.

2) It would be problematic to allow for the binding of multiple IMPUs for the same service profile at the P-CSCF for purposes of synchronisation.  Besides, auto-registration of a service profile is a service that is within the scope of the S-CSCF/AS only.  Replicating the information at the P-CSCF should only be resorted to as a last resort and is not recommended.

2. Discussion / Proposal

For sake of simplicity an example is shown below about the usage of Request-URI and Contact header when routing an INVITE request via IMS. 

2.1 Procedure Description

The P-CSCF, upon registration, shall add a Path header indicating its own entry. It shall add to that P-CSCF entry to the Path header a new tag named “ue-contact=” indicating the contact information of the user which was received in the contact header of the REGISTER request. 

Due to that:

· The P-CSCF does not need to do a binding between the registered public ID and the contact address. 

· The P-CSCF does not need to be informed about the automatically registered public IDs of the user. This information is sufficient to reside in the S-CSCF.

Upon a incoming INVITE request for the mobile terminating case, the P-CSCF will receive in the request URI of the INVITE the contact information of the user. It shall use that information for routing the request to the UE. The public-ID of the called user as dialed by the calling user will be available in the received Route header (only entry), this entry of the Route header will be put into the Request URI that is sent to the UE. 

Note:

· The SIP RFC/Drafts state, that the Registrar shall route incoming requests to the user by using the registered Contact information. Within the 3GPP network the path between the UE and its S-CSCF is recorded during registration. Therefore the routing of the request from S-CSCF to P-CSCF based on the contact information becomes obsolete.

· Furthermore, as one user can be registered with different public-IDs under the same contact information, it is required that the user gets informed about the public-ID which was originally dialed by the calling user. This is needed as the called user might give the different public-IDs to different people, in order to get information about the purpose of an incoming call from the called public-ID.

· The proposal made here does neither touch the current working assumption (called user receives the originally typed-in public-ID in the Request-URI of the INVITE), nor does it change the behavior of the usage of the INVITE Route-Header by the different CSCFs.

· The main change introduced here is, that the binding of public-IDs to contact information is no longer done explicitly in the P-CSCF – which mandated that the P-CSCF gets informed about all automatically registered public-IDs – but is done in the S-CSCF due to the binding of the received contact/path information to all explicitly and automatically registered public-IDs.

· It shall be discussed whether the contact information in the path entry of the P-CSCF shall be 

· a copy of the contact information as received in the Contact-Header of the REGISTER message – this would mean the P-CSCF does not even need to store the Contact information locally, as it always will receive it in the Request URI of an incoming initial request;

· a token pointing to the contact information as saved in the P-CSCF – this would reduce the amount of information that needs to be signaled, i.e. reduce the additional entry in the path-header.

2.2 Example Scenario

The example assumes that the subscriber has registered IMPU1 (user1_public1@home1.net ), which has resulted in an automatic registration of IMPU2  (user1_public2@home1.net ). 

At the same time it is also assumed that the P-CSCF identifies the subscriber based on his/her registered Contact information  (user1_public1@[5555::aaa:bbb:ccc:ddd]). In order to this Contact header shall contain a SIP URL, which has a user part identifying the subscriber.

REGISTER sip:registrar.home1.net SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: <sip:user1_private@home1.net>

To: <sip:user1_public1@home1.net>

Contact: <sip:user1_public1@[5555::aaa:bbb:ccc:ddd]>

Call-ID: 123456789@[5555::aaa:bbb:ccc:ddd]

CSeq: 1 REGISTER

Expires: 7200

Content-Length: 0

The P-CSCF, upon registration, shall add a Path header indicating its own entry. Additionally it is also proposed to add to the Path header a new tag named “ue-contact=” containing a token, which reflects to the contact information stored by the P-CSCF from the REGISTER request. 

REGISTER sip:registrar.home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Path: <sip:pcscf1.visited1.net>; ue-contact= sip:user1_public1@[5555::aaa:bbb:ccc:ddd]
Proxy-require: path

Require: path

From: 

To: 

Contact: 

Call-ID: 

CSeq: 

Expires: 

Content-Length: 

The following shows how to initiate and terminate calls by using the implicitly registered IMPU2 (user1_public2@home1.net ).

For sake of simplicity only the Request line, Route, To, From and Contact headers of the request are shown.

Revision mark shows the changes in the behaviour compared to the current approach in 24.228 1.6.0.

Mobile Terminating case (a call is terminated at user1_public2@home1.net) 

1. INVITE: UE to P-CSCF

INVITE sip:user1_public2@home1.net SIP/2.0

From: sip:user2_public1@home1.net

To: sip:user1_public2@home1.net

Contact: sip:user2_public1@[5555::eee:fff:aaa:bbb]

2. INVITE: P-CSCF to S-CSCF

INVITE sip:scscf2.home1.net SIP/2.0

Route: sip:user1_public2@home1.net

From:

To: 

Contact: 

3. INVITE: S-CSCF to I-CSCF

INVITE sip:user1_public2@home1.net SIP/2.0

From:

To: 

Contact: 

4. INVITE: I-CSCF to S-CSCF

INVITE sip:scscf2.home2.net SIP/2.0

Route: sip:user1_public2@home1.net

From:

To: 

Contact: 

5. INVITE: S-CSCF to P-CSCF

INVITE sip:pcscf2.home2.net; ue-contact= sip:user1_public1@[5555::aaa:bbb:ccc:ddd] SIP/2.0

Route: sip:user1_public2@home1.net

From:

To: 

Contact: 

6. INVITE: P-CSCF to UE

INVITE sip:user1_public2@home1.net SIP/2.0

From:

To: 

Contact: 

P-CSCF identifies the subscriber based on the ue-contact tag placed into the Request-URI (from registration).

The P-CSCF pops the Route: header and places it in the Request-URI.  

Note: The Request-URI is not necessarily the physical address to which the message is sent (e.g. routing of a message through an I-CSCF).  The Request-URI is used only by the receiving entity.

The P-CSCF forwards the INVITE to the address specified in the Contact: already stored at the P-CSCF (user1_public1@[5555::aaa:bbb:ccc:ddd]).   This is the physical address of the UE (which is not visible in the message headers in step (6) above).

7. INVITE: received at the UE

The UE looks at the Request-URI of the received INVITE and determines the public-id to be alerted (user1_public2@home1.net)

Mobile Originating case (a call is originated using user1_public2@home1.net)

1. INVITE: UE to P-CSCF

INVITE sip:user2_public1@home1.net SIP/2.0

From: sip:user1_public2@home1.net

To: user2_public1@home1.net

Contact: sip:user1_public1@[5555::aaa:bbb:ccc:ddd]>

P-CSCF identifies the subscriber based on the Contact header placed in the INVITE request.

2. INVITE: P-CSCF to S-CSCF

INVITE sip:scscf1.home1.net SIP/2.0

Route: sip:user2_public1@home1.net

From:

To:

Contact: 

3. INVITE: S-CSCF to I-CSCF

INVITE sip:user2_public1@home1.net SIP/2.0

From:

To:

Contact: 

4. INVITE: I-CSCF to S-CSCF

INVITE sip:scscf2.home2.net SIP/2.0

Route: sip:user2_public1@home1.net

From:

To:

Contact: 

5. INVITE: S-CSCF to P-CSCF

INVITE sip:pcscf2.home2.net; ue-contact= sip:user2_public1@[5555::eee:fff:aaa:bbb] SIP/2.0

Route: sip:user2_public1@home1.net

From:

To:

Contact: 

6. INVITE: P-CSCF to UE

INVITE sip:user2_public1@home1.net SIP/2.0

From:

To:

Contact: 

3. Proposal

If the above presented solution is accepted, Nokia, Siemens and Ericsson will bring contributions to describe it in 24.229 and update call flows in 24.228.
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