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1. Introduction

Contribution #975 in the Berlin meeting proposed details for the registration process. This contribution is updated with suggested changes and provides some clarifications regarding questions raised in the Berlin meeting. It also provides a unified registration procedure of the two options mentioned in 975, when the serving CSCF is located in the visited network.The SIP registration process as shown below is done with minimal extensions. 

2. Roles of CSCF

This contribution assumes that the CSCF will function logically in different roles. The following functional roles are identified for a CSCF. One or more of these roles may be logically combined in a single CSCF, depending on the context of the scenario.

1. Serving CSCF: The actual functional entity that serves the subscriber. This has registration information and has the capability of contacting the Applications server and the HSS of the home network. This functional entity is created either in the home network or in the visited network AFTER the registration process is successful and is valid for the duration of the registration period. The HSS in the home network holds the address of the serving CSCF, after successful registration.

2. Interrogating CSCF: The functional entity in the home network of the subscriber that serves as the entry point in the home network contacted by any other CSCF. This functional entity deals with the HSS that owns the subscription profile. 

3. Visited CSCF: The CSCF in the visited network that proxies the requests to other CSCFs and responses to the UE.

3.Description of Registration Process

The model proposed by this contribution advocates that the point of  service control of the roaming subscriber is determined at the discretion of the home service provider . One of the following two options is decided by the Home CSCF, based on the subscriber’s service subscription profile in the HSS and the visited CSCF’s capability of supporting different service platforms. 

1. The serving CSCF in the home network has full control of the services desired by the subscriber, except for emergency services invoked in the visited network. The visited CSCF serves as a stateful proxy. The serving CSCF may reside in a single CSCF with the interrogating CSCF, or may have a different location address.

2. The serving CSCF in the visited network has full control of services desired by the subscriber, as designated by the Home CSCF. The serving CSCF may reside in a single CSCF with the Visited CSCF in the visited network, or may have a different location address.

Assumptions:

1. It is assumed that a PDP context has been activated through a PS attach procedure, in this scenario.

2. The authentication procedure associated with the registration process is assumed to take place and it is not shown here, as it is outside the scope of this contribution.

3. The actual address determination of the visited CSCF by the UE, during roaming is outside the scope of this contribution. Any number of mechanisms including CSCF address assignment during PDP context activation can determine this addressing. 

4. SIP messages are shown in brevity to focus on the scope of this contribution.

5. The message interactions between the HSS and the CSCF that belong to the Cx interface are not shown in the figures.

3.1 Overview of the registration process for a roaming subscriber in the visited network 
3.1.1 SCENARIO 1 Serving CSCF in the home network

1.UE attempts to register through the visited CSCF.

2. The visited CSCF determines the address of the Interrogating CSCF with the help of the Request URI in the Register request and relays this request to the Interrogating CSCF, along with its support for service platforms, by the use of the SUPPORTED header. The visited CSCF adds the SUPPORTED header to the REGISTER request.
[Note, the “SUPPORTED” header seems to be suitable for use by the definition outlined in the SIP internet draft. If not, a suitable header , like network-capability can be defined]  

3. The subscription profile for this subscriber from the HSS is verified. The serving CSCF is chosen to be in the home network, based on the subscription profile and the service platform of the visited network.

4.  The serving CSCF is assigned to be located in the Home network for the roaming subscriber by sending a 200 OK, and specifying the Expire header that indicates the length of the registration period. The Interrogating CSCF also updates the HSS. In this scenario, the Interrogating CSCF happens to be the same as the serving CSCF. 

5. The visited CSCF forwards the 200 OK to the UE and creates an association of the user name and the serving CSCF (with the help of the contact header).
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FIGURE 1: Serving CSCF assigned in the Home Network.
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FIGURE 2: Registration for Serving CSCF in the home network.

1. 3.1.2 SCENARIO 2 Serving CSCF in the visited network 

2. UE attempts to register through the visited CSCF. 

REGISTER sip:myhome.sip.com SIP/2.0
To: <sip:user@myhome.sip.com>
From: <sip:user@myhome.sip.com>
Expires: 7200    
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 Figure 3: Serving CSCF assigned in the visited network.

3. The visited CSCF determines the address of the Interrogating CSCF by resolving the Request-URI by a DNS query, and relays this request to the Interrogating CSCF, along with its support for service platforms, by the use of the Supported header. The visited CSCF adds the Supported header to the REGISTER request and a Contact Header with a unique user name and the current domain.  

[Note, the “SUPPORTED” header seems to be suitable for use by the definition outlined in the SIP internet draft. If not, a suitable header like “network-capability” can be defined]  

REGISTER sip: myhome.sip.com SIP/2.0
To: <sip:user@myhome.sip.com>
From: <sip:user@myhome.sip.com>
Supported:CAMEL

Contact: sip:user@tourhome.com

4.  The subscription profile for this subscriber from the HSS is verified. The serving CSCF is chosen to be in the visited network based on the subscriber profile and the service platform of the visited network and in this example, a new registrar is chosen. This new SIP registrar tourhome2 is determined with the help of the Contact header in the original request.

5. The Interrogating CSCF redirects the request to a new CSCF in the visited network for the roaming subscriber by changing the request-URI of the register request, with the Contact header and an “expires” parameter that indicates the length of the registration period. 

6. The registration information is updated in the HSS through the Cx interface.

7. The registrar at the Serving CSCF confirms the registration and issues a 200 OK response to the I-CSCF, with the EXPIRE header indicating the registration period.

8. The 200 OK response is forwarded to the visited CSCF by the interrogating CSCF. 
9. The 200 OK response is forwarded to the UE by the visited CSCF.
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FIGURE 4: Serving CSCF in the visited network.

The UE always uses the REQUEST-URI in the REGISTER request, to be the Home CSCF of the subscriber. When the registration period expires, the UE still uses the Interrogating CSCF as the REQUEST-URI in the REGISTER request. 

4. Extensions

The extensions required are to merely support the proxy behavior to add the Supported header or an equivalent new header. The additional option-tags required are  ”MeXE”, ”SAT”, ”CAMEL” and these can be registered with IANA.

5. Summary

The proposals outlined in this contribution enable flexibility for both the home and visited control of services. The advantage of this proposal is that service providers may choose to have complete home control for some of the customers and still may choose to assign the serving CSCF in the visited network for some subscribers. The Home network can thus take into account various services, various capabilities, and roaming agreements of the visited network and its own policies in deciding how the services will be enabled. This will enable operators to accommodate different service platforms.

It is also shown here that the SIP extensions required for this extra registration procedure is practically none. Existing SIP methods and extensions have been used to make this registration procedure work and this gives the flexibility for the operators to choose between home and visited control.

6. Proposal

It is requested that SA2 adopt the registration processes for use in Release 2000, after review and include the information flows outlined here in TR 23.821.
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