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Abstract of the contribution: Propose the correction on the MT call procedures in section 5.2.1.2 and the impacts on existing nodes of solution#2.
1
Discussion

For the MT call, the direction of the according messages (e.g., Setup, Call proceeding/Call confirmed, alerting, disconnect) are different from the MO call, which were claimed to be same with the MO call in current TR 23.772 is wrong.
2
Proposal

It is proposed to include following changes in section 5.2.1.2 and 5.2.2 in TR 23.772.
==================================Start First Change================================
5.2.1 Solution Description

This section proposes a solution with following enhancements comparing with the SRVCC based eCSFB Solution in section 5.1:
· During Attach/TAU procedure, UE reports its optimized CSFB capability to MME in the Attach Request/TAU Request message. MME will only trigger the SRVCC procedure for the UE supporting the optimized CSFB capability (e.g., the optimized CSFB capability is part of UE network capability as defined in clause 9.9.3.34 of TS 24.301[xx]).
· MME and MSC are aware of the exact service type triggering CSFB for both MO and MT case, such that MSC will allocate accurate CS resources during SRVCC procedure.

· MME will only trigger SRVCC procedure for voice and video.

Following paragraphs in this section illustrate such an approach in high level.

For the MO case, UE includes the exact service type (e.g. voice, video, USSD, LCS) in the Extended Service Request message sent to MME; for the MT case, MSC includes the exact service type in the Paging request message over SGs.
Once MME knows the exact service type (e.g. voice, video, USSD, LCS) triggering the CSFB, it will use a SRVCC indicator (e.g. 0 for normal CSFB only, 1 for SRVCC, 2 for vSRVCC) to notify eNB in S1-AP Request message to eNB. Then eNB can decide whether or not to initiate SRVCC procedure based on its knowledge of UE’s SRVCC capability indication in FGI [7] and the SRVCC indicator from MME. 

When eNB receives the S1-AP Request message, it will take following action:

· If UE indicates it’s capable of SRVCC in FGI and the SRVCC indicator from MME doesn’t indicate normal CSFB only, even there is no QCI=1 bearer in eNB, the eNB will still initiate SRVCC/vSRVCC procedure. 

· If UE indicates it’s capable of SRVCC in FGI but the SRVCC indicator from MME only indicates normal CSFB only, the eNB will not initiate SRVCC/vSRVCC procedure but proceed with the normal CSFB procedure defined in TS 23.272[3].

If eNB decides to proceed with SRVCC/vSRVCC procedure, it will send a Handover Required message to MME.

When MME receives the Handover Required message from eNB:
· If the requested service type is voice, source MME initiates the PS-CS handover procedure for the voice request by sending a SRVCC PS to CS Request (IMSI, Target ID, STN-SR, C‑MSISDN, Source to Target Transparent Container, MM Context, Emergency Indication, CSFB indicator) message to the MSC Server. Then MSC server will proceed with SRVCC procedure to prepare resources for voice besides signaling.
· If the requested service type is video, source MME initiates the PS-CS handover procedure for the requested video call by sending a SRVCC PS to CS Request (IMSI, Target ID, STN-SR, C‑MSISDN, Source to Target Transparent Container, MM Context, CSFB indicator, vSRVCC flag) message to the MSC Server. Then MSC server will proceed with vSRVCC procedure to prepare resources for video besides signaling.
The eCSFB procedures of applying SRVCC feature are illustrated in following subclauses. For simplicity, only the procedures without PS HO are depicted, same changes are applied to the procedures with PS HO.
==================================End First Change================================
================================Start Second Change==================================
5.2.1.2 Mobile Terminating Call

5.2.1.2.1  Procedure for MT call in ACTIVE mode without PS HO
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Figure 5.2.1.2.1 MT call in ACTIVE mode, no PS HO

1. G‑MSC receives IAM.
2. G‑MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [11].
3. G‑MSC sends IAM to the MSC on the terminating side as specified in TS 23.018 [11].
4. The MME receives a Paging Request (IMSI, VLR TMSI, Location Information, priority indication, service type) message from the MSC over a SGs interface. The service type indicates whether it’s voice, video, USSD or LCS.
5. The MME sends a CS Service Notification message to UE. The message contains CN Domain indicator and, if received from the MSC, the Caller Line Identification.
6. The MME sends the SGs Service Request message to the MSC containing an indication that the UE was in connected mode. The MSC uses this connected mode indication to start the Call Forwarding on No Reply timer for that UE and the MSC should send an indication of user alerting to the calling party. Receipt of the SGs Service Request message stops the MSC retransmitting the SGs interface Paging message.
7. UE sends an Extended Service Request (Reject or Accept) message to the MME for mobile terminating CS fallback. Extended Service Request message is encapsulated in RRC and S1‑AP messages. The UE may decide to reject CSFB based on Caller Line Identification.
· Upon receiving the Extended Service Request (Reject) for mobile terminating CS fallback, the MME sends Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.
8. According to the received service type from MSC in step 4, MME uses a new SRVCC indicator (e.g. 0: no SRVCC/vSRVCC; 1: SRVCC is expected; 2: vSRVCC is expected) to notify eNB whether SRVCC/vSRVCC should be initiated or not. The behavior of eNB is described in below when receiving this indicator in S1-AP message:
· SRVCC is expected: eNB intiates the SRVCC procedure as defined in TS 23.216;
· vSRVCC is expected: eNB initiates the vSRVCC procedure as defined in TS 23.216;
· No SRVCC/vSRVCC: eNB will proceed as normal CSFB as defined in section 6.2, 6.3 and 6.4 of TS 23.272.
Steps 9 to 27 are same with the steps from 3 to 21 for the MO call in ACTIVE mode in section 5.2.1.1.1. 
28. MSC sends Setup(TI=1, TI Flag=0) to UE as the TI=0 has been used by the SRVCC call instance.

29. UE sends Call Confirmed.

30. UE sends Alerting to MSC.

31. MSC sends Disconnect(TI=0, TI Flag=0) to release the dummy call instance created for SRVCC.
5.2.1.2.2  Procedure for MT call in IDLE mode without PS HO
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Figure 5.2.1.2.2 MT call in IDLE mode, no PS HO

1. G‑MSC receives IAM.
2. G‑MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [11].
3. G‑MSC sends IAM to the MSC on the terminating side as specified in TS 23.018 [11].
4. The MME receives a Paging Request (IMSI, VLR TMSI, Location Information, priority indication, service type) message from the MSC over a SGs interface. The service type indicates whether it’s voice, video, USSD or LCS.
5. If the MME did not return an "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME sends a Paging (as specified in TS 23.401 [2]) message to each eNodeB. The Paging message includes a suitable UE Identity (i.e. S‑TMSI or IMSI) and a CN Domain Indicator that indicates which domain (CS or PS) initiated the paging message. In this case it shall be set to "CS" by the MME.

· If the MME returned the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME shall not send the paging to the eNodeBs and sends Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.

· If the MME received Paging Request with priority indication in step4, the Paging message also includes priority indication.

6. The radio resource part of the paging procedure takes place. The message contains a suitable UE Identity (i.e. S‑TMSI or IMSI) and a CN Domain indicator. If eNodeB received Paging with Priority Indication in step 5, it performs the paging procedure preferentially compared to other normal paging.
7. The UE establishes an RRC connection and sends an Extended Service Request for mobile terminating CS fallback to MME. The UE indicates its S-TMSI in the RRC signalling. The Extended Service Request message is encapsulated in RRC and S1‑AP messages.
8. The MME sends the SGs Service Request message to the MSC containing an indication that the UE was in idle mode (and hence, for example, that the UE has not received any Calling Line Identification information). Receipt of the SGs Service Request message stops the MSC retransmitting the SGs interface Paging message.
9. According to the received service type from MSC in step 4, MME uses a new SRVCC indicator (e.g. 0: no SRVCC/vSRVCC; 1: SRVCC is expected; 2: vSRVCC is expected) to notify eNB whether SRVCC/vSRVCC should be initiated or not. The behavior of eNB is described in below when receiving this indicator in S1-AP message:
· SRVCC is expected: eNB intiates the SRVCC procedure as defined in TS 23.216;
· vSRVCC is expected: eNB initiates the vSRVCC procedure as defined in TS 23.216;
· No SRVCC/vSRVCC: eNB will proceed as normal CSFB as defined in section 6.2, 6.3 and 6.4 of TS 23.272.
Steps 10 to 28 are same with the steps from 3 to 21 for the MO call in ACTIVE mode in section 5.2.1.1.1. 
29. MSC sends Setup(TI=1, TI Flag=0) to UE as the TI=0 has been used by the SRVCC call instance.

30. UE sends Call Confirmed.

31. UE sends Alerting to MSC.

32. MSC sends Disconnect (TI=0, TI Flag=0) to release the dummy call instance created for SRVCC.
==================================End Second Change================================
==================================Start Third Change================================
5.2.2
Impacts on existing nodes and functionality


UE:
· For the MO case, UE needs to include the exact service type (e.g. voice, video, USSD, LCS) in the Extended Service Request message.
· UE needs to report its optimized CSFB capability to MME in Attach Request/ TAU Request message.
eNB:

· eNB needs to determine whether to initiate SRVCC/vSRVCC or normal CSFB procedure based on the SRVCC indicator from MME and the SRVCC capability indication in FGI from UE.
MME:

· MME will trigger the SRVCC procedure for the UE supporting the optimized CSFB capability;

· MME needs to determine to trigger SRVCC procedure for voice and video only based on the exact service type indicator from UE for MO case and from MSC for MT case;
· MME needs to send a SRVCC indicator (e.g. 0 for normal CSFB only, 1 for SRVCC, 2 for vSRVCC) to eNB in S1-AP Request message;

· MME needs to include a CSFB indicator in the SRVCC PS to CS Request message;

· MME doesn’t need to remove the voice or video bearer for the CSFB case.
MSC:
· MSC needs to receive and understand the CSFB indicator in the SRVCC PS to CS Request message;
· MSC doesn’t need to initiate the Session Transfer procedure with IMS when receiving CSFB indicator from MME;

· MSC needs to send a Disconnect message to UE to release the dummy call instance created for SRVCC.
· For the MT case, MSC needs to inform MME about the exact service type (e.g. voice, video, USSD, LCS) in the Paging Request message.
==================================End Third Change================================
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