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Abstract of the contribution:
1. Introduction
At SA2# 105, solution 6:SRVCC based eCSFB solution with IMS was introduced. The following editor’s note was also introduced. This P-CR tries to address this issue.
Editor's Note: It is FFS on how to handle the case if the UE does not support alerting or pre-alerting SRVCC.
2. Discussion
First of all, this issue seems to be generic for any SRVCC scenario as the SRVCC triggering mechanism as defined in TS 23.216 has no correlation with the state of the UE. A general solution may be needed overall to address this case. But for this eCSFB, the following is proposed.
1. UE can indicate whether it can support pre-alerting SRVCC during IMS registration and INVITE. This is already an existing behaviour defined in TS 24.237.
2. P-CSCF** indicates the “triggering point” to MSC via IM-1. I.,e MSC knows when to trigger the SRVCC HO based on this information. 
3. If call is busy or unsuccessful, MSC indicates this call state to P-CSCF** in which the call session is terminated. This means CSFB using SRVCC is not performed if call to b-party is not successful. Otherwise, SRVCC is triggered at connected state.
3. Proposal
add the following to TR 23.772
### being change ###
[bookmark: _Toc393205327][bookmark: _Toc393441802][bookmark: _Toc277227430]5.6 Solution #6: SRVCC based eCSFB Solution with IMS-#I
[bookmark: _Toc393205328][bookmark: _Toc393441803][bookmark: _Toc277227431]5.6.1	Solution Description
This solution is characterised by:
· Network operator has implemented IMS but it is not ready for VoLTE (e.g., due to NNI not ready or non GBR readiness, spotty coverage, or charging issues, etc).
· Call setup between the UE and network is performed with IMS, and call setup from the network toward the PSTN or to destination party is performed by MSC/VLR. From the UE’s perspective, SRVCC is triggered at pre-alerting and alerting phase by reusing existing procedure defined for SRVCC.
· The UE is configured to support both CS fallback and IMS voice but Voice domain preference is set with “IMS PS Voice preferred, CS Voice as secondary”, see TS 23.221 [12], sub-clause 7.2a.
· Network is configured to indicate “IMS voice over PS Session Supported Indication” to YES for those UEs using this procedure.
NOTE 1: On the UE side, SMS can be performed via SMS over SGs or via SMSoIP as configured by the domain selection parameter, see TS 23.221 [12], sub-clause 7.2c.
NOTE 2: For supplementary service setting synchronization between CS and IMS, it is implementation dependent. CR 0213 for TS 23.292 allows service data synchronization between CS and IMS via an unspecified mean.

[bookmark: _Toc277227432][bookmark: _Toc393205329][bookmark: _Toc393441804]5.6.1.1 High level Architecture   
Fig 5.6.1.1: eCSFB with IMS co-existing architecture

- IM-1 is a new interface defined for this solution. 
- P-CSCF** is an enhanced P-CSCF to support this proposal.
- Both P-CSCF** and MSC/VLR are located in VPLMN.
[bookmark: _Toc277227433]5.6.1.2 eCSFB Registration
The following figure provides the overall flow for registration procedure.


Fig 5.6.1.2: eCSFB Registration
1.    CSFB/IMS/SRVCC UE is configured with IMS voice as preferred domain. 
2a.  UE performs IMSI/LTE attach. MME examines UE capabilities for SRVCC, voice preference setting, IMSI range, etc. to determine if this subscriber is allowed to use the enhanced CSFB procedure. The IMSI screening is useful if e.g., only home subscribers should be allowed for this kind of procedure. MME sets “IMS voice over PS Session Supported Indication” to YES.
2b-2c. Normal SGs registration and CS location update as defined for CSFB procedure in TS 23.272 between MME, MSC/VLR, and HSS/HLR.
3.   UE requests P-CSCF** address via Normal PDN connectivity request as per TS 23.228 [13] and TS 23.401[2]. S/P-GW is configured to return the address of P-CSCF** to UE via current mechanism (PCO).
4a/b. UE performs IMS registration to IMS based on existing IMS procedures.
At the end of the call flow, UE is IMS registered and has received IMS voice over PS Session Supported Indication from the network. 
In order to allow P-CSCF** to locate the “right” serving MSC/VLR and vice versa, one solution is that the CSFB MSC/VLR performs IMS I2 registration after step 2c. HSS then returns the MSC address to P-CSCF** during or after IMS registration in step 4.
Editor's Note: It is FFS on how to handle the case if the UE does not support alerting or pre-alerting SRVCC.

[bookmark: _Toc277227434]5.6.1.3 eCSFB MO Procedure
5.6.1.3.1 UE supports Pre-alerting SRVCC
The following figure provides the overall flow for MO procedure.



Fig 5.6.1.3.1-1: eCSFB MO Procedure

1.   UE is initiating a voice call by sending an INVITE with b-party number to P-CSCF**. UE indicates it can support pre-alerting SRVCC as defined in TS 24.237 [xx].
2.   P-CSCF** replies with a SIP 183 provisional response to put the UE into pre-alerting state.
3.   P-CSCF** indicates to MSC/VLR the UE identity (e.g., Calling party number) and the destination number (b-party). 
4.   MSC/VLR starts the call setup procedure toward the b-party.
5.   MSC/VLR initiates the SRVCC trigger request to MME via the SGs interface. IMSI is indicated to allow MME to identify the UE for SRVCC procedure. This step can be performed in parallel with step 4. 
6.   MME requests the current serving eNB via S1-AP operation to trigger SRVCC. It also indicates the LAC that is served by the MSC. The LAC allows the eNB to pick the right target cell that is served by this MSC/VLR.
7.   eNB initiates the SRVCC procedure. Pre-alerting state SRVCC is invoked by the UE when it moves to 2/3G RAT. UE sets internal state to Mobile Originating Call Proceeding state.
8.   MSC/VLR locally moves to Call Delivered or Mobile Originating Call Proceeding state as specified in TS 24.008, depended on whether the b-party has answered or still in alerting state.
9.   When b-party answers the call, MSC/VLR sends a CS connect message to UE as described in TS 24.008 [14].
[bookmark: _Toc277227435]5.6.1.3.2 UE supports basic SRVCC (prior to rel-11 level)
The following figure provides the overall flow for MO procedure.



Fig 5.6.1.3.2-1: eCSFB MO Procedure

1.   UE is initiating a voice call by sending an INVITE with b-party number to P-CSCF**. UE does not indicate it can support pre-alerting SRVCC.
2.   P-CSCF** indicates to MSC/VLR the UE identity (e.g., Calling party number) and the destination number (b-party), and SRVCC triggering point that only when call is connected. 
4a/b/c.   MSC/VLR relays the call progress information of the call setup to P-CSCF**. P-CSCF** maps it to the appropriate SIP response code back to UE.
If it is 180 (Ringing), UE will generate the ringing tone locally. If it is failure response 4xx (e.g, Busy) then this SIP session is terminated (e.g, MSC releases the call setup to B-party, SIP session setup between the UE/P-CSCF is terminated, etc).
5-7.If it is ANS (i.e, 200-OK), SRVCC will be triggered by MSC/VLR and UE is switched over to 2/3G RAT using SRVCC procedure as defined in TS 23.216 [xx].

5.6.1.4 eCSFB MT Procedure
The following figure provides the overall flow for MT procedure.

 Fig 5.6.1.4: eCSFB MT Procedure

1.   Mobile terminating call setup to MSC/VLR from NNI (i.e., GMSC).
2.   MSC/VLR indicates to P-CSCF** of a terminating call setup request to UE with calling party identity (A-party) and UE identity (B-Party). UE identity can be MSISDN or IMSI.
3.   P-CSCF** notifies the UE of an incoming call (e.g., by SIP INVITE).
4.   MSC/VLR, after step 2, can start to initiate the SRVCC trigger request to MME (i.e., via the SGs interface). IMSI is indicated to allow MME to identify the UE for SRVCC procedure. 
5.   MME requests the current serving eNB via S1-AP operation to trigger SRVCC. It also indicates the LAC that is served by the MSC/VLR. The LAC allows the eNB to pick the right target cell that is served by that MSC/VLR.
6.   Network performs the SRVCC preparation procedure as defined in TS 23.216 [5]. Namely, up to the point that MME has sent the PS to CS SRVCC request to MSC/VLR and waiting for response.
7-9. MSC/VLR is at least waiting for UE to be in Alerting state before proceeding with the SRVCC response to MME (i.e., sends PS to CS response in step 9). This requires the P-CSCF** to receive the RINGING or ANSWER indication from UE in step 7 before it can indicate to MSC/VLR with a “ready to switch” indication.
10.  UE sends a CS Connect to MSC/VLR when user answers the call. If user has answered the call while UE is still in LTE (i.e., prior to SRVCC handover) then P-CSCF** will indicate such status to MSC/VLR via IM-1 and MSC will proceed to step 11.
11.  MSC/VLR sends an ANSWER indication toward NNI.
[bookmark: _Toc393205331][bookmark: _Toc393441806][bookmark: _Toc277227436]5.6.2	Impacts on existing nodes and functionality
Editor's Note:	Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).
· [bookmark: _Toc393205332][bookmark: _Toc393441807]UE: support pre-alerting SRVCC (Rel-12 functionality) and IMS/VoLTE/SRVCC and CSFB. 
· 
· MME: receive SRVCC trigger from SGs and initiate SRVCC via S1-AP to eNB.
· MSC/VLR: support the functionality and IM-1 interface as defined in this solution. IMS I2 registration.
· P-CSCF**: support the new functions and IM-1 interface as defined in this solution. 
· Update P-CSCF** with the MSC server address obtained from IMS I2 registration.
· eNB: SRVCC triggered via S1-AP from MME.
[bookmark: _Toc277227437]5.6.3	Solution evaluation
Editor's Note:Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
*** End of change ***
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