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This contribution proposes an approach to achieve service continuity in case of access failure in target cell in Alternative E.

1
Introduction

During LTE-CS SRVCC Domain Transfer phase of Alternative E (see Figure 7.19.1.7-4), a CS access leg is established between UE and VCC AS, and the source access leg (i.e. VoIP access leg) will be released then. At this time, the UE may not finish the HO procedure. In case that UE fails to access the target cell, it should return to the source cell, and the ongoing session will continue over the source access leg. So some kind of mechanism should be provided to preserve the source access leg during domain transfer phase.
2
Discussion

In Alternative E, it says an MRF or an MGW may be involved to maintain both VoIP and CS access legs. It’s not mentioned when and how the source access leg will be released.
Alternative F1 provides an approach to the above issue:

The first uplink packet from the UE after the radio switch results in switching at the MRF of the uplink bearer from the UE.
Another approach is the VCC AS to be informed explicitly after HO completion, as described below.
UE, MSC, IWF are all aware of the HO procedure completion, so any of them can inform the VCC AS about the completion of SR VCC Domain Transfer. On reception of the completion, VCC AS can switch the media path.
3
Proposal

It is proposed to modify section 7.19.1.7.2.3 as below.
*** Start of change ***
7.19.1.7.2.3
SR-VCC domain transfer phase

This phase describes the actual SR-VCC Domain Transfer taking place if an inter RAT handover towards 2G/3G occurs during ongoing IMS VoIP session and when a SR-VCC is already prepared for the UE.
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Figure 7.19.1.7-4. SR-VCC Domain Transfer Phase.

1. 
Based on general inter system handover criteria, eNodeB decides when to trigger an Inter RAT HO preparation towards a 2G/3G system.

2.
To start inter RAT handover, eNodeB sends HO REQUIRED to MME. 

3.
MME generates S3 FWD RELOCATION REQUEST and sends it towards the SGSN, via the IWF which is in MME-SGSN S3 signalling path.

4.
IWF receives the FWD RELOCATION REQUEST from MME via S3'. IWF checks whether a CS Call Setup is stored locally for the UE at IWF. 



If no state for the UE exists within the IWF (i.e. no CS Call Setup is available at IWF for the UE), no Domain Transfer is required for this S3 inter RAT Relocation. In this case the IWF acts as transparent S3 signalling proxy between the MME and SGSN for subsequent Inter RAT Relocation signalling. (This case is not shown in figure)


If a CS Call Setup is available at the IWF for the UE, IWF forwards the locally stored CS Call Setup to the MSC in Iu-CS Initial UE Message. IWF uses the virtual Global SR-VCC Location Area Identity in the Initial UE message.


IWF intercepts the received S3 FWD RELOCATION REQUEST message and reconstructs the message to reflect the forking of the VoIP bearer towards the CS domain.

5. 
When MSC receives CS Call Setup, MSC triggers RAB Assignment for the CS call towards the IWF. 

6.
IWF responds with RAB ASSIGNMENT COMPLETE.

NOTE:
As the Iu-CS user plane is established towards the MGW by UTRAN and as there is no coordination between the MGW and MSC at this phase, it should be possible for the IWF to skip the Iu-CS user plane establishment towards MGW and proceed with step 6 without setting up a Iu-CS user plane.

7. 
Immediately after RAB ASSIGNMENT COMPLETE IWF proceeds with the Inter RAT Relocation. IWF sends Iu_CS RELOCATION REQUIRED to MSC for the established CS RABs. MSC proceeds with the relocation towards the target 2G/3G system. Note that in case the inter RAT HO target is a 2G radio system, the MSC performs an 3G to 2G inter RAT HO for the CS call. In case when the target access system is not controlled by the current MSC, an inter MSC handover is performed by the MSC.

IWF also forwards the reconstructed S3 FWD RELOCATION REQUEST to SGSN, if any other PS services were active.

8.
Preferably triggered by the step 4 the MSC proceeds with the CS call as specified for Release 7 VCC.  MSC sends IAM towards the MGCF.

9.-10 MGCF invites the DTF to the CS call.

11.
DTF proceeds with the domain transfer and sets up the access leg for the CS call. MGCF completes the access leg setup by sending ANM to MSC. During this Domain Transfer process the original VoIP media path shall not be disconnected. 

NOTE:
At this step it could be possible to insert a MRF into the media path. If MRF is inserted the original VoIP media path would not be disconnected. Whether a MRF would be beneficial at all is FFS.

12.
In parallel with the Call handling at CS core, IWF receives Iu-CS RELOCATION COMMAND from MSC when the relocation preparation at target CS system has completed. IWF also receives S3 FWD RELOCATION RESPONSE from target SGSN if a parallel PS relocation was triggered.

NOTE:
In order to further optimize the voice call break time, the IWF may in some deployments artificially delay the step 13 to give more time for the CS call to proceed. 

13.
After completion of the relocation preparation at target CS ( and PS) system(s), IWF reconstructs the S3 FWD RELOCATION RESPONSE to correspond to the originally received PS-only relocation triggered by the MME. IWF forwards the reconstructed FWD RELOCATION RESPONSE to the MME.

14. MME sends S1-AP HANDOVER COMMAND to eNodeB. 

15.
eNodeB sends an inter RAT HO Command to UE. This inter RAT HO command allocated the target system resources for the CS call and for the possibly existing PS sessions. The target system radio resource information is transparent to E-UTRAN.

16.
UE performs inter RAT HO by tuning away from LTE and by accessing the target 2G/3G radio system. Target 2G/3G access system indicates to the MSC the detection of the UE at target System.

17.
UE, MSC or IWF informs VCC AS of HO completion. And then the original VoIP media path gets disconnected.
18.
MSC forwards the CS Call CONNECT (as specified in TS 24.008) to UE.

To minimize the break time in the voice path:

· the forwarding of the CS call setup by the IWF (step 4) should be triggered by the Inter RAT Relocation procedure (step 3). 

· the step 13 may be artificially delayed by the IWF ( to allow the call proceed further before the Inter RAT HO)

It is FFS, whether alternatively, the VCC application may be enhanced to introduce a MGW to the media path to maintain both voice media to the VoIP leg towards E-UTRAN and the CS leg towards MSC until the radio handover is confirmed. During this period, the MGW may use bi-casting, conferencing or other means to assure voice continuity.
It is FFS, if as an another alternative to remove the break time, a 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 IWF and UE, so that LTE VoIP bearer can be switched to the CS voice bearer over EPS, in this case, there is no voice break after VCC domain transfer procedure completed. In this case IWF supports Rx interface towards PCRF for the CS voice bearer establishment, When the IWF receives the CS RAB assignment request from the MSC, the IWF interacts with PCRF to trigger a dedicated bearer establishment for the CS voice, after that, the Iu-CS interface U-Plane connection between the MSC and IWF is completed.
*** End of change ***
 17. UE, MSC or IWF informs VCC AS of HO completion with a message (e.g. a USSD request)





 16. UE accesses the 2G/3G system over the target CS access
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