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Abstract of the contribution:
This contribution proposes service flow for IMS CAT control (Stop).
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 CAT stop.
2. Proposal
First modified section

5.x
CAT control
This section shows a way to control the CAT based on Early Session model. There are two kinds of control:

a) UE control the CAT, to stop it, and/or, if possible, to re-start it again; and,

b) Originating network control the CAT, to disable/enable terminating CAT according priority, or, to reject it according to rules set by user.
5.x.1
CAT stop using out-band method
5.x.1.1
Early-Session Model
In Figure 5.x.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.
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Figure 5.x.1.1-1: call flows for CAT stop based on early-session model
1~2. UE_A sends an INIVTE request towards the terminating IMS domain, The INVITE request includes the session SDP offer A1 and the Early Media supported indication. The S-CSCF in the terminating IMS domain forwards the INVITE request to the terminating CAT AS based on the iFC.

3. The terminating CAT AS forwards the INVITE request to UE_B, and then gets CAT SDP offer MRS1 from the MRF.

4. UE_B sends a 180 Ringing response to the INVITE request.

5~6. The terminating CAT AS sends a 183 session progress with the early-session SDP offer MRS1 towards UE_A through S-CSCF. This step can be happened directly after step 3.
7~8. UE_A sends PRACK request with the early-session SDP answer A2. The S-CSCF in the terminating IMS domain forwards the PRACK request to the terminating CAT AS.

9~10. The terminating CAT AS tells MRF the received early-session SDP answer A2, and sends a 200 OK response towards UE_A.

11. The terminating CAT AS informs MRF to play CAT to UE_A.
12~13. UE_A wants to stop the CAT, and then sends a UPDATE request with early-session SDP offer towards UE_A to "Stop CAT", e.g., A2 with inactive attribute for all media types.

14~15. The terminating CAT AS tells MRF the received early-session SDP offer A2, and gets CAT SDP answer MRS2 from the MRF with inactive attribute for all media types, and then sends a 200 OK response with early-session SDP answer MRS2 towards UE_A through S-CSCF.
16. The MRF stops to play CAT to UE_A. UE_A may generate local ring tone to user.
17~19. UE_B answers and send an 200 OK response with session SDP answer B1 towards UE_A.

20~22. UE_A acknowledges, and sends an ACK request towards UE_B.
5.x.1.2
No-Early-Session Model
In Figure 5.x.1.2-1, it is assumed that the IMS called party (UE_B) has CAT active and the calling party (UE_A) does not have CAT active.
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Figure 5.x.1.2-1: call flows for stop IMS CAT based on forking-based model
1~2. UE_A sends an INIVTE request towards the terminating IMS domain, The INVITE request includes the session SDP offer A1. The S-CSCF in the terminating IMS domain forwards the INVITE request to the terminating CAT AS based on the iFC.

3. The terminating CAT AS forwards the INVITE request to UE_B, and then gets CAT SDP answer MRS from the MRF.

4. UE_B sends a 180 Ringing response to the INVITE request on dialog D1.

5~6. The terminating CAT AS sends a 183 session progress with the session SDP answer MRS towards UE_A through S-CSCF on dialog D2. This step can be happened directly after step 3.
7~8. UE_A sends PRACK request on dialog D2. The S-CSCF in the terminating IMS domain forwards the PRACK request to the terminating CAT AS.

9~10. The terminating CAT AS indicates MRF to play CAT to UE_A, and sends a 200 OK response towards UE_A on dialog D2.

11. The MRF start to play CAT to UE_A.
12~13. UE_A wants to stop the CAT, and then sends a UPDATE request on dialog D2, which has "Stop CAT" indication, e.g., using P-Early-Media header field that has value of "inactive".

14~15. The terminating CAT AS indicates MRF to stop the CAT, and then sends a 200 OK response towards UE_A through S-CSCF on dialog D2.
16. The MRF stops to play CAT to UE_A. UE_A may generate local ring tone to user.
17~19. UE_B answers and send an 200 OK response with session SDP answer B1 towards UE_A on dialog D1.

20~22. UE_A acknowledges, and sends an ACK request towards UE_B on dialog D1.
In Figure 5.x.1.2-2, it is assumed that the CS called party has CAT active, the calling party (UE_A) does not have CAT active, and the call has been forked.
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Figure 5.x.1.2-2: call flows for stop CS CAT in forking case
1. UE_A sends an INIVTE request towards the terminating network. The INVITE request includes the session SDP offer A1.
2~3. The S-CSCF in the terminating network forked the INVITE request, one destination is IMS UE-B, the other destination is in CS domain.

4. MGCF/MGW start the procedure for CS call setup, and the CS user has subscribed CAT in CS domain.

5. MGCF understand that CS CAT is active, so it sends 183 session progress with Session SDP answer A2 on dialog D1.

6. At the same time, UE-B sends 183 session progress with Session SDP answer B1 on dialog D2.

7~8. The terminating S-CSCF forwards the forked responses to UE_A.

9. UE_A goes on to establish session and waits for the answer. MGW pass-through CS CAT media to IMS session, so that UE_A can experience the CS CAT.
10~11. UE_A wants to stop the CAT, and then sends a UPDATE request on dialog D1, which has "Stop CAT" indication, e.g., using P-Early-Media header field that has value of "inactive".

12~13. The MGCF tells the MGW to stop pass-through the CS CAT media, and then sends a 200 OK response towards UE_A through S-CSCF on dialog D1.

14. The MGW stops to pass-through CS CAT media. UE_A may generate local ring tone to user.
15. The CS user answers the call, and the CS domain sends an ANM message to MGCF.
16~17. MGCF send a 200 OK response towards UE_A on dialog D1.

18~19. UE_A acknowledges, and sends an ACK request towards MGCF on dialog D1.
In Figure 5.x.1.2-3, it is assumed that the CS called party has CAT active; the calling party (UE_A) does not have CAT active.
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Figure 5.x.1.2-2: call flows for stop CS CAT
1~2. UE_A sends an INIVTE request towards the terminating IMS domain, The INVITE request includes the session SDP offer A1. The S-CSCF in the terminating IMS domain forwards the INVITE request to the MGCF based on the iFC.

3. The MGCF sends an IAM message to CS network.

4. CS network sends a ACM message with "CAT Active" indication to the MGCF.

5~6. The MGCF sends a 183 session progress with the session SDP answer A2 towards UE_A through S-CSCF.
7~8. UE_A sends PRACK request. The S-CSCF in the terminating IMS domain forwards the PRACK request to the MGCF.

9~10. The MGCF indicates MGW to pass-through CS CAT media to UE_A, and sends a 200 OK response towards UE_A.

11. The CS CAT media server play CAT information, and the MGW pass-through the CS CAT media to UE_A.
12~13. UE_A wants to stop the CAT, and then sends a UPDATE request, which has "Stop CAT" indication, e.g., using P-Early-Media header field that has value of "inactive".

14~15. The MGCF indicates MGW to stop pass-through the CS CAT media, and then sends a 200 OK response towards UE_A through S-CSCF.

16. The MGW stops to pass-through CS CAT media to UE_A. UE_A may generate local ring tone to user.
15. The CS user answers the call, and the CS domain sends an ANM message to MGCF.
16~17. MGCF send a 200 OK response towards UE_A.

18~19. UE_A acknowledges, and sends an ACK request towards MGCF.
5.X.2
CAT stop using in-band method
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Figure 5.X.2-1: CAT stopped by originating UE
1. MRF is playing CAT to UE A.

2. UE A sends DTMF for CAT stop to the MRF using RTP package (see IETF RFC 2833 [7]).

Note: DTMF digit from UE A should be understood correctly by the CAT AS.
3. MRF sends the DTMF to the CAT AS.

4. After received the DTMF, the CAT AS indicates MRF to stop playing CAT and play the default alerting tone.
End of modified section
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