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1. Introduction
As discussed during the conference calls with CT4 and SA6 delegates, the inter-domain routing aspects of AAA-1 is something that needs to be carefully studied. It is then required to decide if the Cx application id should be reused as roaming interface.
2. Discussion
It is assumed that the I-CSCF is able to determine whether the request (ULR or LIR) needs to be sent to an HSS/SIP database in its own domain (domain A) or located in an external network (domain B) i.e. another PLMN or 3rd party MCPTT service provider network. As a consequence, when routing is required to domain B:
1. The information contained in the SIP message (INVITE/REGISTER) should be pertinent enough to determine the domain name to use in the Destination-Realm AVP to include in the request sent to the HSS, e.g; based on the domain name part of the IMPI/IMPU.
2. In the I-CSCF's Diameter routing table, there is an entry corresponding to the external domain name (domain B) or at least default entry can be used if the domain name in the request does not match any of the other existing entries.

3. Using this entry in the routing table, the I-CSCF will select the peer which the request must be sent to.

4. The selected peer will be likely an agent in the I-CSCF's domain (domain A).

a. This agent could be the Diameter Edge agent (DEA).

b. If the selected peer is not a DEA, the peer is a Diameter relay agent or proxy agent that will route the request to a DEA (or to another agent that will have the DEA as peer).

5. To reach domain B in which is located the external HSS/SIP database, there are several options.

a. IPX will be used by the DEA in domain A to reach the DEA in domain B, if domain B is provided by a PLMN. Therefore, the AAA-1 interface needs to be defined as a roaming interface, such as S6a/S6d, and routing tables of IPX agents will have to be updated to support this new interface.

b. If  domain B  is not a PLMN (i.e. domain B is MCPTT service provider not provided by a PLMN), it exists a specific peering that allow routing the request to an agent or directly to the HSS/SIP database in domain B (MCPTT service provider's domain). This peering could be considered as operator-specific and out of scope of 3GPP (TBC).

6. If multiple HSS/SIP databases are deployed in domain B, the user-to-HSS/SIP database resolution is performed in domain B. This mechanism can be supported by a SLF or a Diameter proxy agent maintaining the binding between IMPI/IMPU and HSS/SIP database identity.

7. Answer routing is based on the Diameter base principle (i.e. using the Hop-by-Hop Identifier)

Assuming the Cx commands can be reused to support AAA-1 procedures, it has to be decided if Cx application id can be reused for the roaming interface, whereas Cx was defined as an intra-network interface.

NOTE: Obviously, if there is any significant change, there will be no reason to reuse Cx.

Regarding the routing of requests and answers, there is no issue to use the Cx application identifier. Request routing is based on realm entry (as a primary key) and application id entry (as a secondary key) in the routing table. As the AAA-1 interface has to be defined as new roaming interface and as a new entry in diameter agents routing tables, configuring Cx id or a new application id returns to the same.

The application identifier is not taking into account in the routing of the answers. Therefore, using the Cx identifier or a new application identifier has no impact on the answer routing.

If the receiving entity is a legacy IMS HSS and the application id is Cx, there is no specified mechanism enabling the HSS to know that the request is coming from an external network and/or that a special care needs to be given when processing the request. Therefore, if there is no specific handling defined for a request initiated by an external I-CSCF (compared to a request initiated by an I-CSCF in the same network) or to a request for an MCPTT user, the Cx application id can be reused without any impact on the HSS

Now, if it is foreseen, in this release or future release, that:

· Cx for non-MCPTT IMS user shall never be allowed in inter-domain;

· Processing of the request may depend on the location of the I-CSCF (local vs external domain);

· Processing of the request may depend on the type of user (MCPTT or non MCPTT). 
It could be beneficial to define a new application id to support IMS procedures for MCPTT users.

A new application id would allow to:

· authorize this new application in roaming while prohibiting the use of Cx (and then restrict Cx to intra-network signaling);
· segregate Diameter traffic in the PLMN providing IMS and MCPTT services;
· define specific request handling by the HSS based on the application id in the request and so limit impact on IMS HSS, if MCPTT users are not considered as regular IMS users;

· not impact MCPTT service provider deployment (when IMS HSS is deployed there) when enhancing Cx with features not used for MCPTT users.

The choice between reusing the Cx application id and allocating a new one must obviously be based on the current requirements for the AAA-1 interface but must also take into account possible functional enhancements introduced in later releases.

If it is only about reusing Cx commands to support AAA-1 procedures using a new application id (instead of Cx), the impacts on existing HSS could be considered as fairly small, at least for the first release of MCPTT. The main procedures defined for Cx will be reused but with possible adaptions for MCPTT. It would not mean defining a brand new application from scratch. However, it would imply that MCPTT users are not exactly pure IMS users like others, which would anyway be implied by any change specific to MCPTT in the 29.228/229.

3. Proposal

It is proposed to discuss on these points and to agree on the application id to use for the application supporting AAA-1.
