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Abstract of the contribution: Similar to eCSFB with IMS#1 but avoids additional impacts to MME and eNB by reusing the SRVCC triggered by CSFB from existing procedure. 
1. Introduction
See S2-143333 for eCSFB solution with IMS as baseline. This proposal provides an alternative using similar approach that does not impact the MME and eNB for eCSFB operation.

2. Proposal

** All new Texts below **
5.y Solution #Y: SRVCC based eCSFB Solution with IMS#2
5.x.1
Solution Description
This solution is characterised by:

Same as Solution IMS#1 with the following additions/differences:

· Dummy QCI-1 bearer is created by P-CSCF/PCC
· MSC/VLR uses use NI-LR or NW-Initiated CS Services paging to trigger SRVCC procedure in the UE and LTE as defined in TS 23.272 subsection 8.3.2.2 and 8.4.2.2
· No impact to MME and eNB.
5.x.1.1 High level Architecture
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Fig x: eCSFB with IMS architecture

- P-CSCF** is an enhanced P-CSCF to support this proposal.

- Both P-CSCF and MSC/VLR are located in VPLMN.

- UE supports IMS/VoLTE/SRVCC and CSFB. 
5.x.1.2 eCSFB Registration

Same as in Solution #X “SRVCC based eCSFB Solution with IMS#1”
Editor's Note: It is FFS on how to handle the case if the UE does not support alerting or pre-alerting SRVCC.
5.x.1.3 eCSFB MO Procedure

The following figure provides the overall flow for MO procedure.
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 Fig x: eCSFB MO Procedure
1a.   UE is initiating a voice call by sending an INVITE with b-party number to P-CSCF.

1b.   P-CSCF with a SIP 183 provisional response to put the UE into pre-alerting state.

2    P-CSCF acting as AF and interacts with PCRF to create a dedicated bearer. This bearer is temporary so no real resource (e.g, bandwidth) is needed to be reserved. 

3    PCRF setup the QCI-1 dedicated bearer in the serving network. 

4.   P-CSCF indicates to MSC/VLR the UE identity (e.g, Calling party number) and the destination number (b-party). 

5.   MSC/VLR starts the call setup procedure toward the b-party.

6.   When MSC/VLR receives an indication from P-CSCF that dedicated bearer setup is ready (step 5a), it uses the mechanism similar to TS 23.272 section 8.4.2.2 to trigger SRVCC procedure. Specifically, MSC/VLR may use NI-LR or NW initiated CS service paging in step 6a to trigger SRVCC procedure in the UE and LTE Network. 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.

7.   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.

8.   When b-party answers the call, MSC/VLR sends a CS connect message to UE as described in TS 24.008.
5.x.1.4 eCSFB MT Procedure

The following figure provides the overall flow for MT procedure.
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Fig x: 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.

3a.   P-CSCF notifies the UE of an incoming call (e.g., by SIP INVITE).

3b.  P-CSCF acting as AF and interacts with PCRF to create a dedicated bearer. This bearer is temporary so no real resource (e.g, bandwidth) is needed to be reserved. 

4.   PCRF setup the QCI-1 dedicated bearer in the serving network. 

5.   P-CSCF indicates to MSC/VLR the dedicated bearer is ready.

6.   MSC/VLR uses the mechanism similar to TS 23.272 section 8.4.2.2 to trigger SRVCC procedure. Specifically, MSC/VLR may use NI-LR or NW initiated CS service paging in step 6a to trigger SRVCC procedure in the UE and LTE Network. MME sends 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, sending 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 an internal message and MSC will proceed to step 11.

11.  MSC/VLR sends an ANSWER indication toward NNI.

5.x.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.).

· UE: support pre-alerting SRVCC (Rel-12 functionality).

· 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.

5.x.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.
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6. Based on CSFB triggered SRVCC procedure as defined in TS 23.272 8.4.2.2
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