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Abstract of the contribution:
This contribution proposes service flow for IMS CAT control by AS based on the Early Session model.
1.
Introduction
According to the requirements, user can set priority to play originating CAT or terminating CAT, and user or operator can stop CAT according to rules. All these need a technical mechanism to control the CAT. The proposal introduces a solution for control CAT based on Early Session model.
2. Proposal
Start of modified section

5.1.x.2
CAT control by AS

In Figure 5.1.x.2-1, it is assumed that the called party (UE_B) and calling party (UE_A) both have CAT active, and originating CAT has priority than terminating CAT.
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Figure 5.1.x.2-1: call flows for CAT priority control based on AS model

1~3. UE_A sends an INIVTE request towards the terminating IMS domain, The INVITE request includes the session SDP offer A1 and the "early-session" option tag. The S-CSCF in the originating/terminating IMS domain forwards the INVITE request to the originating/terminating CAT AS based on the iFC. The originating/terminating CAT AS gets CAT SDP offer o-MRS/t-MRS from the MRF.
4. UE_B sends a 180 Ringing response to the INVITE request.

5. The terminating CAT AS sends a 183 session progress with the early-session SDP offer t-MRS towards UE_A through terminating S-CSCF. This step can be happened directly after step 3.
6. The originating CAT AS sends a 183 session progress with the early-session SDP offer o-MRS towards UE_A through originating S-CSCF. This step can be happened directly after step 2. And according the priority, originating CAT AS does not forward the terminating CAT SDP offer t-MRS towards UE_A.
7. UE_A sends PRACK request to the 183 session progress with the early-session SDP answer A2. The originating S-CSCF forwards the PRACK request to the originating CAT AS.

8. The originating CAT AS sends PRACK request to the 183 session progress with the early-session SDP answer A2 that all media ports is set to 0. The terminating S-CSCF forwards the PRACK request to the terminating CAT AS. This step can be happened directly after step 5.
9. The terminating CAT AS tells MRF the CAT SDP answer t-MRS, and sends a 200 OK response to the PRACK request towards UE_A.

10. The originating CAT AS tells MRF the CAT SDP answer A2, and sends a 200 OK response to the PRACK request towards UE_A. This step can be happened directly after step 7.
11. The originating CAT AS informs MRF to play CAT to UE_A.
12~14. UE_B answers and send an 200 OK response with session SDP answer B1 towards UE_A.

15~17. UE_A acknowledges, and sends an ACK request towards UE_B.
In Figure 5.1.x.2-2, it is assumed that the called party (UE_B) has CAT active and the calling party (UE_A) does not have CAT active, and originating operator has rules to stop terminating CAT during it is playing to UE_A.
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Figure 5.1.x.2-2: call flows for CAT stop by AS based on AS model
1~3. UE_A sends an INIVTE request towards the terminating IMS domain, The INVITE request includes the session SDP offer A1 and the "early-session" option tag. The S-CSCF in the originating/terminating IMS domain forwards the INVITE request to the originating/terminating CAT AS based on the iFC. The terminating CAT AS gets CAT SDP offer t-MRS from the MRF because UE_B active the CAT service.
4. UE_B sends a 180 Ringing response to the INVITE request.

5. The terminating CAT AS sends a 183 session progress with the early-session SDP offer t-MRS towards UE_A through terminating S-CSCF. This step can be happened directly after step 3.
6. The originating CAT AS forwards the 183 session progress towards UE_A through originating S-CSCF.
7. UE_A sends PRACK request to the 183 session progress with the early-session SDP answer A2. The originating S-CSCF forwards the PRACK request to the originating CAT AS.

8. The originating CAT AS forwards the PRACK request towards UE_B, and then the terminating S-CSCF forwards the PRACK request to the terminating CAT AS.
9~10. The terminating CAT AS tells MRF the CAT SDP answer A2, and sends a 200 OK response to the PRACK request towards UE_A.
11. The terminating CAT AS informs MRF to play CAT to UE_A.
12. According to the rule, the originating CAT AS decides to terminate the terminating CAT, then sends an UPDATE request with early-session SDP offer t-MRS towards UE_B that all media ports is set to 0, the terminating S-CSCF forwards the UPDATE to the terminating CAT AS.
13. The terminating CAT AS tells MRF the CAT SDP offer t-MRS, and gets CAT SDP answer t-MRS that all media ports is set to 0, and then sends a 200 OK to the UPDATE request with early-session SDP answer t-MRS towards UE_A.

14. The MRF stops playing the CAT and release all resources related to the CAT.

15. The originating CAT AS gets the 200 OK response, and then sends an UPDATE request towards UE_A with early-session SDP offer t-MRS that all media ports is set to 0.

16. UE_A release all resources related to the CAT and sends a 200 OK response towards UE_B with early-session SDP answer A2 that all media ports is set to 0. Finally the originating CAT AS will get the 200 OK response.
17. Optionally, the originating CAT AS may send a 180 Ringing response to UE_A in order to trigger the local tone of UE_A.
18~20. UE_B answers and send an 200 OK response with session SDP answer B1 towards UE_A.

21~23. UE_A acknowledges, and sends an ACK request towards UE_B.
End of modified section
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