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Abstract of the contribution: This contribution intends to optimize the performance of LTE-1xRTT SRVCC. 
1. Introduction
Regarding current LTE-1xRTT SRVCC procedure in TS 23.216, the voice gap is difficult to be guaranteed to be less than 300ms since the DT procedure and LTE->1xRTT HO is executed in parallel. 
This contribution intends to provide two alternatives to minimize the voice gap.  

2. Alternative A -- Bi-Casting 
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Figure 2-1: Bi-Casting for LTE-1xRTT SRVCC
As shown in Figure 2-1 above, if VCC AS is updated to support bi-casting, then voice gap can be reduced to 300ms. 
However, bi-casting will incur the following impacts on system:
(1) Need of the VCC MGW to perform bi-casting to the VoIP leg towards E-UTRAN and the CS leg towards MSC. 
(2) In roaming case, there exist at least two long distance bearers between HPLMN and VPLMN. In case some case as shown in Figure 2-2, there exist three long distance bearers during DT procedure while there will be no long distance bearer before DT procedure.
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Figure 2-2: Bi-casting in roaming case
(3) Bi-casting may last for several seconds or more during SRVCC procedure and this will has a big impact on billing system.
(4) After UE has accessed the 1xRTT radio access network, some specific mechanisms are needed to inform VCC AS of stopping bi-casting and releasing the VoIP leg.
(5) During SRVCC procedure, enabling/stopping bi-casting means to trigger bearer modification procedure which will incur heavy signalling burden on both SAE/LTE and VCC AS.
(6) Some impacts on UE to support bi-casting.
3. Alternative B – enhanced 1xRTT CS IWS
As shown in Figure 3-1, in order to minimize the voice gap, 1xRTT CS IWS is enhanced to exhibit Rx interface towards the EPS. 
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Figure 3-1 Enhanced 1xRTT CS IWS
(1) When the UE moves from EUTRAN to 2G/3G coverage, the EUTRAN (e.g., based on some trigger, measurement reports) makes a determination to initiate an inter-technology handover to cdma2000 1xRTT and then signals the UE to perform an inter-technology handover.

(2) Upon receiving inter-technology handover command from eNodeB, UE performs the following steps:

a) The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.
b) The dedicated EPS voice bearer setup by IMS voice call is to be released and a new dedicated EPS voice bearer establishment is to be triggered by Enhanced 1xRTT CS IWF using Rx interface. The related bearer negotiation between UE and 1xRTT CS IWF could be done by the EUTRAN/EPS tunnel. 
c) The 1xRTT CS voice path is extended through the E-UTRAN so that LTE VoIP bearer can be switched to the 1xRTT CS voice bearer over EPS and there is no voice break after VCC domain transfer procedure completed.
(3) Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS and retunes to 1xRTT system. 
Also, there are some impacts on system:
(1) 1xRTT CS IWS needs to support Rx interface
(2) Some additional impacts on UE.
4. Proposal
Based on above discussion, it is recommended that enhanced 1xRTT CS IWS is used to minimize voice gap instead of bi-casting. 
Here 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.

4. The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.
  In order to remove the break time, a 1xRTT CS voice path could be extended through the E-UTRAN, i.e., to actually establish a EPS bearer to carry the CS voice between the a 1xRTT CS 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 completed. 
In this case 1xRTT CS IWS supports Rx interface towards PCRF for the CS voice bearer establishment. When the 1xRTT CS IWS receives the Assignment Request from the MSC, the 1xRTT CS IWS interacts with PCRF to trigger a dedicated bearer establishment for the CS voice, after that, the A1 interface U-Plane connection between the MSC and 1xRTT CS IWS is completed.
5. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

Editor’s note: It is FFS how eNodeB determines that the UE left the eNodeB due to 1xRTT handoff or due to bad radio coverage (e.g. dead spot).

6. The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

7.  The 1xRTT BSS sends an assignment complete message to the 1xRTT MSC. 

8. Ongoing voice call over the CS access leg established over 1xRTT access

9. The EUTRAN/EPS context may be released based on the normal EUTRAN/EPS procedure.

*************************End of 1st Change ***********************************
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4. UE performs signalling for establishment of CS access leg. UE-MSC signalling via EUTRAN/EPS/S102 tunnelling


8. Ongoing voice call over the CS access leg established over 1xRTT access


3. 1xRTT Relocation indication


1. Ongoing VoIP session over the IMS access leg established over E-UTRA access


5. 1xRTT radio interface procedures to acquire a traffic channel


6. 1xRTT handoff completion message


7. Assignment complete



