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1. Introduction

The alternative 2 solution makes use of SIP forking principles to support the CAT service. Support of forking within IMS was added in Rel-6, but as it has always been possible that SIP entities outside of IMS apply forking to a session setup the UE has already from Rel-5 been required to handle forking. However, it has never been mandated by the UE to accept all forked responses and in fact the UE strategy on how to handle forking may differ considerably between different terminals. This paper tries to clarify the AS behaviour with respect to forking.

2. Discussion

The UE is required to support forking by being able to handle subsequent responses and potentially change the resource reservation for the session accordingly. However, the UE is not required to accept more than one early dialog.
As discussed in previous papers (c.f., S2-083512), if the UE, for some reason, does not support more than one simultaneous dialog, then the UE has to reject other early dialogs. 
There may be different reasons why the UE would be capable of supporting only a limited number of simultaneous dialogs. The main reasons are probably related to support of multiple early media and the requirements to manage the IP-CAN resource reservations.

Unfortunately it is not possible to indicate from the UE to the network whether the UE supports “no early media” (would rather be due to user preference than due to UE capability), “early media in one dialog”, “sequential early media” or “parallel early media”, i.e. it is likely that the UE would use the fork directive available to limit the risk of getting early media that the UE doesn’t support.

If the AS is supporting the CAT service by using the forking solution, the AS could as one possibility avoid invoking the CAT service if the UE has set the no-fork directive, as otherwise the call may fail. Another possibility is that the CAT AS falls back to a full B2BUA behavior, and ensures that only one SIP dialog and only one media stream per SDP media line is used towards the UE.
3. Proposal

It is proposed to apply the following changes to TR 23.872.
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5.2
Alternative 2 
Editor's Note:
alternatives have to be documented as defined in alternative 1 above
5.2.1
Procedures

In the figures that pertain to the 'Signalling flows' section:

-
The notation 'Dn' within parentheses means 'SIP Dialog n'.

-
The notation 'On' within parentheses means 'SDP Offer n'.

-
The notation 'An' within parentheses means 'SDP Answer n'.

5.2.1.1
Session-based CAT provided by the terminating IMS domain

In Figure 5.2.1.1-1, it is assumed that the called party (UE-B) has CAT active and the calling party (UE-A) does not have CAT active.
The following flow assumes that UE-A does not include a "no-fork" directive  in the INVITE or if included in the INVITE, the AS chooses to ignore the “no-fork” directive based on local policy configured in the AS, as specified in the section 7.1 of IETF RFC 3841 [X]. 
NOTE: 
The CAT AS behaviour of when the “no-fork” is not ignored, is out of scope of this clause, but can be handled by basic B2BUA call procedures according to 3GPP TS 24.229 [4]. 
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Figure 5.2.1.1-1: Session-based CAT provided by the terminating IMS domain

1~2.
UE-A sends INVITE with an SDP offer (O1) to establish a call with UE-B. The INVITE is routed through the AS due to initial filter triggers on the S-CSCF.

3~5.
The AS forwards the original INVITE to UE-B.

6~8.
UE-B sends "180 Ringing" with an SDP answer (A1) for an early dialog (D1), the response first reaches the AS.

9.
The AS request resources from MRFP and creates CAT answer (A2). Based on operator policy, Steps 9~15 can happen right after Step 2 before the INVITE is forwarded to UE-B. .
10~11.
The AS generates a reliable "183 Session Progress" response to UE-A as if this is a response from a forked INVITE, which establishes an early dialog (D2). Using "183 Session Progress" avoids triggering local CAT at UE-A. This response message contains the SDP answer (A2) which helps to establish the CAT media path between the MRFP and UE-A.

12~13.
UE-A acknowledges the reliable provisional response.

14~15.
The AS sends 200OK to acknowledge PRACK from UE-A.

16~17.
The AS changes the "180 Ringing" response received from UE-B to "183 Session Progress" and forwards the response with the same answer (A1) to UE-A and establishes early dialog (D1). Based on operator policy, Steps 16  ~19 and Steps 26~27 can also be omitted if the AS chooses to store the answer (A1) from UE-B and not to send provisional response immediately. UE-A still saves both SDP answers A1 and A2 since it has no knowledge which answer will be confirmed finally.

18~19.
UE-A acknowledges the reliable provisional response message.

20~25.
The AS acknowledges the reliable provisional response from UE-B.

28~30.
The user at UE-B finally answers the call. UE-B sends 200 OK and the response reaches the AS first.

31.
The AS coordinates with the MRFP to stop playing CAT.

32~33.
The AS forwards the 200 OK to UE-A to confirm the early dialog (D1). If the AS has not sent the answer (A1) from UE-B to UE-A in step 16, the AS includes the answer (A1) in this 200 OK message and confirms dialog (D1).

34~38.
UE-A acknowledges the confirmed dialog (D1). The call is now established between UE-A and UE-B based on SDP offer (O1) and SDP answer (A1). The early dialog (D2) set up by the "183 Session Progress" for CAT has no final response and automatically times out.
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