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1. Introduction

The Initiation process and the Call/Session Complete process of the call/session establishment procedure of the IM Subsystem have been agreed upon, and described to a certain level of detail in Tdoc S2-001636 [1]. This certain level of detail mainly comprises the description of the route that the session initiation request, and the subsequent call/session complete request and respons(es) take.

This contribution addresses the issue of needing to store the signaling path that was determined during the call/session initiation request in order to route the subsequent call/session modification and termination requests through this determined path. This is needed in order to route these call/session modification/termination requests through certain nodes, e.g. the ones performing Service Control. We propose hereby to store a certain part of the signaling path that is determined during call/session initiation in each S-CSCF.

2. Assumptions

A set of assumptions is described below that are relevant when trying to determine what piece of signaling path information should be stored and where.

1. Proxy-CSCF stores the UE address (IP-address) and S-CSCF address (domain name)  in an internal database at registration time.
2. S-CSCF stores the Proxy-CSCF address (domain name) in an internal database at registration time. 

3. The signaling path that should be stored is determined during call/session initiation process by filling in the Record-Route header of the call/session initiation request as the request is passed from hop to hop.

4. The Proxy-CSCFs and the S-CSCFs are always part of the signaling path that is determined during the call/session initiation process. The I-CSCFs may also be part of this signaling path. 

3. Description and Analysis of the issue

The native SIP approach assumes that the route that call/session confirmation / modification / termination requests should take are stored by the UE. This route is determined by the Record-Route header that is filled in during the call/session initiation. [2]

We have identified two main drawbacks of having the UE store the route.

1. The routing of call/session confirmation / modification / termination requests is solely based on information provided by the UE, this may imply security problems.

2. If the UE suddenly fails (e.g. looses radio coverage) during an active call, there is no way to terminate the call via the appropriate call path (i.e. via S-CSCFs, and other possibly essential nodes), and the appropriate Service Control machine. 

Therefore, we propose to store a certain part of the signaling path that is determined during call/session initiation in each S-CSCF. The proposal is described below in detail using the already accepted call flow of Tdoc S2-001636 [1] as a basis.
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: Points in the call/session initiation process where certain part of the signaling route is proposed to be stored. 

Certain part of the call path is proposed to be stored in the S-CSCFs:

1. In the S-CSCF of UE(B) the call path (Record-Route headers) between UE(A) and this S-CSCF is proposed to be stored when the initial INVITE request is conveyed (between step 7-9). This will enable routing the call/session modification / termination requests sent by UE(B) on the same path that was determined during call/session initiation.

2. In the S-CSCF of UE(A) the call path (Record-Route headers) between UE(B) and this S-CSCF is proposed to be stored when the 200 OK response for the initial INVITE request is conveyed (between step 17-19). This will enable routing the call/session modification / termination requests sent by UE(A) on the same path that was determined during call/session initiation.

4. Proposal

We propose to store a certain part of the signaling path that is determined during call/session initiation in each S-CSCF, as described in the previous chapter. The following text is proposed to adopted as a new subsection 5.5.X entitled "Storing of call path" in the document 23.228. 

There is a need to store the call path that is determined during the call/session initiation request in order to route the subsequent call/session modification and termination requests through this determined path. This is needed in order to route these call/session modification/termination requests through certain nodes, e.g. the ones performing Service Control. Certain part of the call path is stored in the S-CSCFs:

1. In the S-CSCF of UE(B) the call path (Record-Route headers) between UE(A) and this S-CSCF is stored when the initial INVITE request is conveyed. This will enable routing the call/session modification / termination requests sent by UE(B) on the same path that was determined during call/session initiation.

2. In the S-CSCF of UE(A) the call path (Record-Route headers) between UE(B) and this S-CSCF is stored when the 200 OK response for the initial INVITE request is conveyed. This will enable routing the call/session modification / termination requests sent by UE(A) on the same path that was determined during call/session initiation.
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