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Abstract of the contribution: This contribution intends to optimize the performance of LTE-1xRTT SRVCC. 
1. Discussion
Regarding current LTE-1xRTT SRVCC procedure in TS 23.216, since the DT procedure and LTE->1xRTT radio link switch is executed in parallel, an excessive interruption will happen if the timings of SIP re-invite setup complete and radio link switch are misaligned. 
So, based on trade-off between the impact to the legacy 1xRTT network and the additional complexity to LTE, some enhancements are needed to achieve acceptable interruption time by guaranteeing that the timing is feasible.
Currently, 3GPP2 specified 3 1xCS IWS locations, i.e., co-located with HRPD-AN, co-located with 1x-BS and standalone. 
So, in order to in line with 3GPP2, there should exist 3 1xCS IWS locations for LTE-1xRTT SRVCC as well.

2. Call flows
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Figure 1: LTE VoIP-to-1x CS voice service continuity
1. Ongoing VoIP session over the IMS access leg established over EPS/EUTRAN access.

2. The EUTRAN (e.g., based on some trigger, measurement reports) makes a determination to initiate an inter-technology handover to cdma2000 1xRTT Rev A.

3. The EUTRAN signals the UE to perform an inter-technology handover by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

4. The UE initiates signalling for establishment of the CS access leg by sending an Uplink Information Transfer (MEID,1x Origination) message.

5. The eNodeB sends an Uplink S1 cdma2000 Tunnelling (MEID, RAND, 1x Origination, Reference CellID) message to the MME.

6. Upon reception of the Uplink S1 cdma2000 Tunnelling message, the MME selects a 1xCS IWS based on Reference CellID and encapsulates the 1x Origination Message in a S102 message (as "1x Air Interface Signalling"), along with the MEID and RAND.

7. The 1xCS IWS receives and processes the 1x Origination Message and sends an A1 CM Service Request to the 1xRTT MSC. 

8. The 1xRTT MSC sends an A1 Assignment Request message to the 1xCS IWS.
9. If 1xCS IWS is a standalone entity or co-located with MME, then inter-1xBS or inter-1xRTT MSC Handoff will be executed. If 1xCS IWS is co-located with 1xBS, then the 1xCS IWS allocates the related radio link resource.
10. The MME sends the 1x Handoff Direction message embedded in a Downlink S1 cdma2000 Tunnelling message to the EUTRAN.

11. The EUTRAN forwards the 1x Handoff Direction message embedded in a Mobility from EUTRA Command message to the UE. This is perceived by the UE as a Handover Command message.

12. The UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, but the UE will not begin to retune to the 1xRTT radio access network until the UE receives the BYE from VCC AS which means the IMS Access leg is to be released.
13. The 1xCS IWS sends an assignment complete message to the 1xRTT MSC.
14. The 1xRTT MSC sends IAM to MGCF.
15. MGCF sends Invite message towards VCC AS to trigger Domain Transfer procedure.
16-18. The domain transfer procedure is executed and the other end UE is to be updated.
19. VCC AS sends BYE towards the UE via IMS access leg and the UE release the IMS access leg.
20. Upon receiving the BYE message from VCC AS, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS. Then the Ongoing voice call over the CS access leg is established over 1xRTT access. 

Optionally, a 1xRTT CS voice path could be extended through the E-UTRAN, i.e., to actually establish a EPS bearer to carry the 1xRTT voice between the 1xCS IWS and UE, so that LTE VoIP bearer can be switched to the 1xRTT CS voice bearer over EPS, in this case, there is no voice break after VCC domain transfer procedure. In this case 1xCS IWS supports Rx interface towards PCRF for the 1xRTT CS voice bearer establishment, When the 1xCS IWS receives the A1 assignment request from the 1xRTT MSC, the 1xCS IWS interacts with PCRF to trigger a dedicated bearer establishment for the 1xRTT CS voice, after that, the U-Plane (i.e.A2 or A2p) connection between the MSC and 1xCS IWS is completed.
3. Proposal
Based on above discussion, it is proposed to update TS 23.216 according to the Annex A.
Annex A

*************************Start 1st Change ***********************************

Procedures and flows

6.1
SRVCC from EUTRAN to 1xCS

Editor’s note: need to add some introductory texts and any further refinement to the figure/section.

Figure X3 illustrates a high-level call flow for the LTE-to-1x voice service continuity procedure.
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Figure 6.1-1: LTE VoIP-to-1x CS voice service continuity
1. Ongoing VoIP session over the IMS access leg established over EPS/EUTRAN access.

2. The EUTRAN (e.g., based on some trigger, measurement reports) makes a determination to initiate an inter-technology handover to cdma2000 1xRTT Rev A.

3. The EUTRAN signals the UE to perform an inter-technology handover by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

4. The UE initiates signalling for establishment of the CS access leg by sending an Uplink Information Transfer (MEID,1x Origination) message.

5. The eNodeB sends an Uplink S1 cdma2000 Tunnelling (MEID, RAND, 1x Origination, Reference CellID) message to the MME.

6. Upon reception of the Uplink S1 cdma2000 Tunnelling message, the MME selects a 1xCS IWS based on Reference CellID and encapsulates the 1x Origination Message in a S102 message (as "1x Air Interface Signalling"), along with the MEID and RAND.

7. The 1xCS IWS receives and processes the 1x Origination Message and sends an A1 CM Service Request to the 1xRTT MSC. 

8. The 1xRTT MSC sends an A1 Assignment Request message to the 1xCS IWS.

9. If 1xCS IWS is a standalone entity or co-located with MME, then inter-1xBS or inter-1xRTT MSC Handoff will be executed. If 1xCS IWS is co-located with 1xBS, then the 1xCS IWS allocates the related radio link resource.
10. The MME sends the 1x Handoff Direction message embedded in a Downlink S1 cdma2000 Tunnelling message to the EUTRAN.

11. The EUTRAN forwards the 1x Handoff Direction message embedded in a Mobility from EUTRA Command message to the UE. This is perceived by the UE as a Handover Command message.

12. The UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, but the UE will not begin to retune to the 1xRTT radio access network until the UE receives the BYE from VCC AS which means the IMS Access leg is to be released.
13. The 1xCS IWS sends an assignment complete message to the 1xRTT MSC.
14. The 1xRTT MSC sends IAM to MGCF.

15. MGCF sends Invite message towards VCC AS to trigger Domain Transfer procedure.

16-18. The domain transfer procedure is executed and the other end UE is to be updated.

19. VCC AS sends BYE towards the UE via IMS access leg and the UE release the IMS access leg.
20. Upon receiving the BYE message from VCC AS, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS. Then the Ongoing voice call over the CS access leg is established over 1xRTT access. 

Optionally, a 1xRTT CS voice path could be extended through the E-UTRAN, i.e., to actually establish a EPS bearer to carry the 1xRTT voice between the 1xCS IWS and UE, so that LTE VoIP bearer can be switched to the 1xRTT CS voice bearer over EPS, in this case, there is no voice break after VCC domain transfer procedure. In this case 1xCS IWS supports Rx interface towards PCRF for the 1xRTT CS voice bearer establishment, When the 1xCS IWS receives the A1 assignment request from the 1xRTT MSC, the 1xCS IWS interacts with PCRF to trigger a dedicated bearer establishment for the 1xRTT CS voice, after that, the U-Plane (i.e.A2 or A2p) connection between the MSC and 1xCS IWS is completed.
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