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1 Introduction

It has been accepted by SA2 that the model for service control for 23.821 is the so-called hybrid model, as described in contribution [1]. Based upon this very high level description, a number of high priority issues have been listed by the meeting and documented in [2]. One of the issues to be solved that has been identified is concerned with the registration mechanism. This document describes the AT&T view on registration under the hybrid model. 

Some models for registration based on SIP mechanisms have already been offered in contributions to previous meetings. For example, Ericsson [3] have already described a SIP based registration mechanism possible for the R00 network. However, this contribution pre-dated the agreed ‘hybrid model’ and was not generally understood as a mechanism that would also provide control from the visited network.  Motorola also proposed a mechanism in [4], which is based on SIP Register requests with some extensions.  

The mechanism proposed in our contribution is based on existing SIP messages and headers and is related to the Ericsson proposal in [3]. Our proposal is also similar to the approach suggested by Motorola in [4]. However, we find that the use of the ‘Supported’ header, as proposed by Motorola, may lead to unclarity in the case that a UE is using the ‘Supported’ header for communicating its own requirements to the server. Also Motorola’s proposed addition of a new SIP header (‘NewServer’) may lead to some delay in standardization of R00, because of the required interaction with the IETF. We propose here to use existing headers, which will require less modification of existing SIP behaviour than the approach in [4]. 

2 Requirements to be Addressed in Hybrid Model

The mechanism applied for choosing the serving CSCF in the hybrid model will need to satisfy several requirements, e.g.

· Follow the hybrid model – provide flexibility to support home operator preferences for service control

· Transparency and simplicity – avoid unnecessary complexity and associated signalling delays

· Alignment with SIP architecture – avoid unnecessary delay in the standardization process

There are several distinct functions that must be accomplished during UE registration with the IM subsystem:

1. Home CSCF authenticates registration message and updates user location in HSS.

2. Visited CSCF verifies that registration has been authenticated and update (local) user location.  

3. Selection of Service control location, whether in the home or visited network.

We show that SIP registration can be easily adapted to accomplish all three functions.  The SIP REGISTER method is expressly designed to accomplish function 1) since the registration message must be authenticated by the destination server, and once authenticated, it allows a client to register an address where it can be reached.  Since the UE is configured to forward SIP requests to a CSCF in the visited network, the registration request also can be used to accomplish 2).  This contribution illustrates how the registration exchange can be easily used to accomplish 3).

3 Description and examples of registration flows

The model described here follows the basic ‘hybrid’ model as agreed in the Berlin SA2 meeting [1]. It provides a mechanism for the serving CSCF to be chosen under the control of the home operator. 

In the following examples, we consider a simplified architectural model in order to illustrate the basic operation of the IM subsystem.  Much of the SIP message detail has been left out of the descriptions, to highlight the principal mechanism. This simplified model consists of a visited CSCF and a home CSCF, both of which are SIP proxy servers.  The home CSCF communicates with the HSS over the Cx interface. For the purpose of this contribution the communication over the Cx interface is out of scope. The UE is configured to sent all requests to the visited CSCF. Discovery of the visited CSCF can be accomplished by several means –work in this area has already been done in the IETF SIP WG, describing for instance SIP server discovery through DHCP [7] or through the use of the Service Location Protocol (SLP) [6]. The exact mechanism for the visited CSCF discovery process is FFS. 

The registration process as described here allows, depending on whether visited or home control is appropriate, either the visited or home CSCF to act as the serving CSCF where service control is located.

The basic mechanism by which the involved CSCFs determine the appropriate location for service control is as follows. The UE sends a SIP Register request to the visited CSCF. The register message is forwarded by the visited CSCF to the home CSCF. In case the visited CSCF has a special need for control of services, e.g. it prefers to perform service control on behalf of the home CSCF and supports CAMEL for that purpose, it will communicate this by inclusion of a Proxy-Require header, indicating preferred CAMEL service control. The home CSCF can decide based upon the available information, including subscription information from the HSS, what the most appropriate location for service control is. The home CSCF subsequently sends a SIP response message to the visited CSCF. The response message sent can be either a SIP 200 OK message, indicating support for the particular requirement and support for control from the visited domain.  Alternatively the response message can be a SIP 420 error response, indicating no support for the requested feature. In the latter case the visited CSCF will resend the register message, however this time without the additional Proxy-Require header. 

We note that the Proxy-Require header is typically generated by user agent clients to indicate features that must be supported by downstream proxies.  SIP does not currently have a mechanism to allow proxies to negotiate capabilities among themselves.  However, as explained in the below sections, our use of Proxy-Requires by vCSCF is transparent to the UE, so long as responses are routed through vCSCF.

The below sections give more detailed examples of the above-described mechanism and illustrate the flow of messages in different cases. 

3.1 Registration with control at the visited CSCF

The first case we consider is where the visited network is capable of service control, and the user is subscribed to visited control.  The end result of the registration process is that the visited CSCF (vCSCF) is selected as the serving CSCF.    

Signaling messages (INVITEs) for mobile-originated calls will be forwarded by vCSCF to the destination proxy; hCSCF is not involved. It is assumed that the home operator will require to be provided with appropriate information on call establishment etc., in order to be able to bill its customer. The assumption is that the needed information will be provided back to the home network through the CAMEL interface. Details of this mechanism are FFS. Signaling for mobile-terminated calls will be forwarded by hCSCF to vCSCF. 
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Figure 1: Visited Control, vCSCF acting as Serving CSCF

1. UE sends a registration request to its home CSCF to allow calls to be routed to it.   The UE forwards this request through the vCSCF, its default proxy.

2. vCSCF wants to use visited control (or some other service, labeled “ServiceX” in the diagram).  It forwards the registration request to home CSCF, which is the destination in the Request-URI, adding a Proxy-Require header to indicate that it prefers visited control.

3. hCSCF supports visited control (“ServiceX”). It authenticates the request and updates the user location in the HSS.  It may be noted, that the hCSCF may decide either on a subscription or on provisioning basis whether to support “ServiceX” for this registration. 

4. hCSCF responds with a 200 OK, indicating success.  

5. vCSCF forwards the 200 OK to the UE, indicating a successful registration.

3.2 Registration with control at the Home CSCF

The second case we consider is where the visited network is capable of service control, but the user is subscribed to home control.  The end result of the registration process is that hCSCF is selected as the serving CSCF.   
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Figure 2: Home Control, hCSCF acting as Serving CSCF

1. UE sends a registration request to its home CSCF to allow calls to be routed to it.   The UE forwards this request to vCSCF, its default proxy.

2. vCSCF wants to use visited control (or some other service, e.g., ServiceX).  It forwards the registration request to home CSCF, which is the destination in the Request-URI, adding a Proxy-Require to indicate that it wants visited control.

3. hCSCF supports home control only.  It responds with an error message indicating that visited control is not supported. Note that, in case hCSCF desides on support for “ServiceX” on subscription basis, some HSS interaction may be required at this point.  

4. vCSCF reissues the registration request to the home CSCF, omitting the Proxy-Require header.  This indicates that it is willing to accept home control. 

5. hCSCF authenticates the request and updates the user location in the HSS.  

6. hCSCF responds with a 200 OK, indicating success. 

7. vCSCF forwards the 200 OK to the UE, indicating success.

After performing the illustrated registration process, signaling messages (INVITEs) for mobile-originated calls will be forwarded from the UE, through the vCSCF through the hCSCF to the destination proxy. The vCSCF may remain in the signalling call path for mobile terminated calls as well. Therefore, signaling messages (INVITEs) for mobile-terminated calls will be forwarded by hCSCF to the vCSCF to the registered UE. This allows, even with home control of services, for the visited network to perform local resource control and keep track of calls for billing purposes. The details of these aspects are beyond the scope of this contribution and are FFS. 

A simple variant of the above case is where both home and visited network do not prefer to use special service control (e.g. CAMEL).  In this case the end result of the registration process is also that hCSCF is selected as the serving CSCF.  This is illustrated in figure 3 below.
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Figure 3: Home Control, hCSCF acting as Serving CSCF

3.3 Registration with control at a different CSCF

The fourth case we consider is one in which the home CSCF selects another CSCF within the home service-provider’s network, presumably closer to the user, to act as the serving CSCF.  This might be used to minimize signaling latency if the user is roaming in a visited provider's network.  

The diagram shows how registration requests may be redirected by a 3xx response with a Contact header identifying the address of the appointed CSCF.
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Figure 4: Home Control, sCSCF acting as Serving CSCF

4 Proposal

This contribution proposes that the examples and call flows in the above sections be used as a starting point by a drafting team for inclusion into an appropriate section of 23.821.
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