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1. Introduction

This contribution is a revised version of CN1-001429.

The store of a certain part of the signalling path that is determined during call/session initiation, in CSCFs instead of conveying it to the UEs have been agreed upon, and described to a certain level of detail in Tdoc S2-001718 [1]. 

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 requests through this determined path. This is needed in order to route these call/session 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 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 (or I-CSCF address and encrypted S-CSCF address in case of hiding) in an internal database at registration time (see Tdoc N1-010089).
2. S-CSCF stores the Proxy-CSCF address 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.

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.

To overcome these limitations, two actions should be taken:

1. S-CSCFs store a certain part of the call path determined during call/session initiation. This allows S-CSCFs to generate requests that traverse all elements on a Route path.
2. P-CSCFs overrides the Record-Route and Via headers from messages sent to the UEs by putting their own name/address as a sole field into both of these headers. This increases security and reduces SIP message sizes and thus transmission delay over the air interface.
The proposal for storing signaling path information is described below in detail.
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Certain part of the call path is proposed to be stored in the S-CSCFs as described below:

I. 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 e.g. routing the subsequent call/session requests sent by UE(B) or S-CSCF(B) initiating own requests to UE(A) on the same path that was determined during call/session initiation by inserting the stored call path as a Route header into the request. For sending call/session requests to UE(B), S-CSCF(B) has the name/address of P-CSCF serving UE(B) stored during the registration procedure(see 23.228, chapter 5.3.2.4).

II. P-CSCF(B) overrides the Via and Record-Route headers of the SIP requests to be sent to UE(B) by putting its own name/address as a sole field into both of these headers.

III. 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 subsequent call/session requests sent by UE(A) or S-CSCF(A) initiating own requests to UE(B) on the same path that was determined during call/session initiation by inserting the stored call path as a Route header into the request. For sending call/session requests to UE(A), S-CSCF(A) has the name/address of P-CSCF serving UE(A) stored during the registration procedure.

IV. P-CSCF(A) overrides the Via and Record-Route headers of the SIP requests to be sent to UE(A) by putting its own name/address as a sole field into both of these headers.

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 be 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 requests through this determined path. This is needed in order to route these call/session requests through certain nodes, e.g. the ones performing Service Control. Certain part of the call path is stored in the 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 e.g. routing the subsequent call/session requests sent by UE(B) or S-CSCF(B) initiating own requests to UE(A) on the same path that was determined during call/session initiation by inserting the stored call path as a Route header into the request. For sending call/session requests to UE(B), S-CSCF has the name/address of P-CSCF serving UE(B) stored during the registration procedure. 

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 subsequent call/session requests sent by UE(A) or S-CSCF(A) initiating own requests to UE(B) on the same path that was determined during call/session initiation by inserting the stored call path as a Route header into the request. For sending call/session requests to UE(A), S-CSCF(A) has the name/address of P-CSCF serving UE(A) stored during the registration procedure.


3. P-CSCF overrides the Via and Record-Route headers of the SIP requests to be sent to the UE by putting its own name/address as a sole field into both of these headers.
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