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Abstract of the contribution:

The contribution describes an enhancement to the SR-VCC alternative E “IMS Anchored Voice Continuity” described in S2-072103 and S2-071856.  With the use of the directed retry procedure during domain transfer from PS to CS, the signalling of the call into the VCC AS to transfer the bearer path to the CS domain is delayed until immediately after the UE retunes to CS, thus providing a much better synchronization of the bearer path transfer with the retuning of the radio.  This contribution does not address domain transfer from CS to PS.
Enhanced Alternative E Architecture
Figure 1 shows the architecture of the enhanced alternative E for SR-VCC.
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Figure 1 – SR-VCC Enhanced Alternative E Architecture

This architecture includes the following elements:
· The architecture includes a new element – IWF – that provides a bridge between the LTE/SAE network and the UMTS core networks to facilitate the signalling necessary for SR-VCC.

· The IWF performs interworking between the relocation signalling on the S10 and Iu-CS/Iu-PS (or A/Gb) interfaces.

· The IWF emulates on the MME side a peer MME entity, and on the other side the CS 2G/3G RAN functions associated with RANAP/BSSMAP to enable CS call origination signalling with directed retry.

· TS 24.008 CS call control signalling can be tunnelled between the UE on LTE and the V-MSC via LTE-Uu, E-UTRAN, S1, MME, S10, IWF and Iu-CS/A.  The tunnelling allows the UE to perform CS attach and CS call origination signalling via LTE while still exchanging multimedia bearer data prior to a domain transfer from PS to CS.
· No changes are required to any existing UMTS RAN or CN entity.

· As an implementation option, the IWF can be collocated with MME. 

Alternative Call Flows

We describe two alternative call flows to realize PS-to-CS domain transfer using this enhanced architecture:

1. After tunnelling a CS call setup message from the UE via LTE to the V-MSC, the IWF assigns a “pseudo CS RAB” in response to a CS RAB assignment request from the V-MSC and then immediately initiates CS RAB relocation/handover to the UMTS/GSM RAN.  Since no CS RAB resources are actually assigned in LTE/SAE, the CS origination signalling propagates into the network and interrupts the media path until the CS RAB relocation completes and the UE retunes to the UMTS RAN.  This disruption of the media path might last multiple seconds.
2. After tunnelling a CS call setup message from the UE via LTE to the V-MSC, the IWF fail the CS RAB assignment request from the V-MSC with a "directed retry" indication, causing the V-MSC to wait until a subsequent CS RAB relocation/handover to UMTS/GSM is complete before continuing the CS call origination signalling into the network.  With this procedure, the media path in the network is transferred to the CS CN immediately after the UE retunes to the CS radio.  This disruption is likely to be comparable to the disruption associated with an inter-system CS RAB relocation/handover procedure.
Alternative 1 Call Flow

Figure 2 shows the call flow for alternative 1.
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Figure 2 – Alternative 1 Call Flow

The steps in the procedure are:

1. UE has completed CS registration procedure by tunneling messages via LTE/SAE to CS CN

2. IMS session is in progress via LTE

3. E-UTRAN detects that domain transfer is required and signals this to UE and MME
4. UE sends a tunneled CS setup request to CS CN

5. Following standard procedure for CS origination, CS CN requests CS RAB assignment from LTE/SAE network using RANAP (Iu-CS)

6. LTE/SAE network responds to CS RAB assignment request with a CS RAB assignment complete indication, causing the V-MSC to continue the CS origination and trigger the domain transfer from PS to CS within the network.  
7. Since LTE/SAE has only assigned a pseudo CS RAB in step 6, the IWF initiates a CS RAB relocation procedure to the UMTS RAN to complete the assignment of a CS RAB for the call.  Once the radio retunes, the domain transfer is complete. 
8. In parallel with steps 6 and 7, PS RABs are also transferred from the LTE/SAE network to the target RAN to the extent supported by the target RAN

These flows are also valid for LTE to GERAN single radio VCC by replacing Iu-cs by A interface and appropriate messages. 
Alternative 2 Call Flow

Figure 3 shows the call flow for alternative 2.
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Figure 3 – Alternative 2 Call Flow

The steps in the procedure are:

1. UE has completed CS registration procedure by tunneling messages via LTE/SAE to CS CN

2. IMS session is in progress via LTE

3. E-UTRAN detects that domain transfer is required and signals this to UE and MME
4. UE sends a tunneled CS setup request to CS CN

5. Following standard procedure for CS origination, CS CN requests CS RAB assignment from LTE/SAE network using RANAP (Iu-CS)

6. LTE/SAE network responds to CS RAB assignment request with “directed retry” to indicate that it will honor the request by initiating CS RAB handover to the target RAN

7. To complete the CS RAB handover, the UE is directed to the target RAN, and the CS origination and domain transfer complete

8. In parallel with steps 6 and 7, PS RABs are also transferred from the LTE/SAE network to the target RAN to the extent supported by the target RAN

These flows are also valid for LTE to GERAN single radio VCC by replacing Iu-cs by A interface and appropriate messages. 

Recommendation
We recommend the enhanced alternative E architecture using the directed retry procedure as described in Figure 3 above as the best available alternative to realize PS-to-CS domain transfer with SR-VCC.
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