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Abstract of the contribution: this contribution proposes a mechanism by which the Alternative E CS-> LTE SR Voice call continuity architecture can be reused also for LTE-> CS direction VCC handovers without requiring any simultaneous CS and PS support in the source CS system.
1. Introduction

The current alternative E for SR-VCC provides a simple mechanism for VoIP -> CS voice call continuity, based on an IWF playing the role of source BSC/RNC towards a legacy MSC. The same solution is already adopted for LTE-> CDMA 2000 1X RTT voice call continuity.
The current Alt-E SR-VCC solution for CS-> VoIP call continuity in TR 23.882 assumes that, in cases when VCC is desired, parallel CS and PS connectivity is possible in source system. The parallel PS connectivity can be e.g. truly simultaneous CS and PS (like in typical UMTS systems) or GPRS with DTM support.

In Kobe SA2 meeting it was discussed that SR-VCC solution to be developed should also support a use case where there is no PS support during the CS call. This contribution proposes to update the Alternative E CS->PS voice call continuity procedure so that it does not require simultaneous CS and PS connectivity in the source system. Simultaneous CS and PS connectivity in the source system can however in some cases be used to speed up the CS->PS VCC procedure..

2. Proposal 

It is proposed to replace the existing Alternative E text about 2G/3G CS voice to LTE VoIP continuity in TR 23.822 with following description:

*** Start of 1st change ***
7.19.1.7.3
2G/3G CS voice to LTE VoIP voice continuity
This procedure works for the case of “subsequent handover” i.e when the voice call was initiated in LTE as well as for the case where the voice call was initiated in 2G/3G. 
2G/3G CS to LTE VoIP voice continuity can be achieved in many different ways which completely reuse the Release 7 VCC framework.  These mechanisms reuse the Release 7 VCC procedures but use different mechanisms (if any) between the underlying source (CS) and target (LTE/PS) access systems to minimize the break time resulting from the single radio operation. 

If simultaneous PS connectivity during the CS call is not possible following steps should be followed:

· When CS to LTE handover is desired, UE may abandon the CS system without any preceding resource reservation at LTE system.  UE abandons the source system either by network controlled handover terminated to the IWF or by UE controlled inter RAT Tracking Area Update (TAU) (no IWF involved) 
· UE tunes it's single radio to the LTE radio and re-establishes IP connectivity via e_UTRAN. 
· UE registers to IMS (if not already registered) 
· UE Invites (SIP Invite via LTE) the VCC Application Server to the ongoing voice call. The EPC voice bearer is setup from the network via PCRF. 
These steps enable domain transfer from CS to PS in all cases but may cause a larger break in the voice communication.,  Especially if the UE can be assumed to be already IMS registered the solution should be able to meet the service requirements defined for SR-VCC. 

If simultaneous CS and PS connectivity during the CS is possible, UE may register to IMS during the CS call via the source system and may even send the SIP Invite to VCC-AS during the CS call immediately before the radio handover and thus the CS->PS handover break time can be fully optimized.  
Following signalling flow illustrates the CS->LTE SR-VCC procedure:
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Figure 7.19.1.7.3-1.  2G/3G CS to LTE VoIP inter RAT Handover
In case of Network triggered inter system handover:

A1.
E.g. based on the measurements and additional information, the source system decides to initiate the handover.

A2. 
The source BSS/RAN sends HO Required message to MSC.

A3.
The source MSC sends a HO Request message to the IWF. The IWF plays the role of Target BSS/RAN for the MSC. This message contains the target cell.  

A5.
For the possibly existing PS services to be handed over to LTE, the BSS/RAN may initiate  in parallel inter RAT PS handover / Relocation towards the Target MME via the IWF as described for inter RAT handover in TS 23.401.

A7.
The IWF sends a HO Response to the MSC emulating the target BSS/RAN.  This message contains, within the transparent container, an indication to the UE that the CS call is subject to SR-VCC and the UE should initiate SIP invite to VCC-AS immediately after entering to the target system to resume the speech call.  LTE reserves no resources for the CS handover.
A8.
The MSC sends HO Command to the source BSS/RAN. 

A9.
The source BSS/RAN sends a HO Command message to the UE to begin HO procedure to the target system.

In case of UE triggered inter system handover (Tracking Area Update):

B1. UE decides to switch from CS system to LTE
Then, for both cases:
10. 
UE tunes to LTE radio system and establishes RRC connection as specified in TS 36.300.
A11 
In case some LTE resources were already allocated to the UE in step A9, the UE completes the inter RAT HO with RRC HO Complete. The eNodeB sends HO Complete to MME.

B11.
In case no LTE resources are allocated to the UE, UE triggers Tracking Area Update (TAU) procedure towards the LTE system as specified in TS 23.401. UE sets the Active Flag on. Default IP connectivity gets (re-)estabslihed.

12. 
If UE is not already registered to IMS, UE executes IMS registration. Existing IMS registration helps reducing the voice communication break time in the procedure.
13. 
UE sends SIP Invite to VCC-AS, inviting the VCC-AS into a VoIP call with the UE. UE indicates the correct call to the VCC-AS by including the VDI. Upon reception of the SIP Invite the VCC-AS invites the other end (e.g. a peer UE or a MGW) to the new SIP call via the new VoIP leg.
14. 
VSS-AS responds with 200 OK. 

15. 
VCC-AS may trigger Dedicated EPS bearer establishment via PCRF for the VoIP media.  Before Dedicated bearer establishment VoIP media may use the already established Default bearer.

16.
VCC-AS triggers resource release in the source system by sending SIP BYE towards the source MSC/MGCF/MGW. The resources at the source system are locally cleared.


















































*** End of 1st change ***
3GPP

SA WG2 TD


_1243255001.vsd

_1255416105.vsd
Text


UE


BSS/RAN


MSC


IWF


MME


eNB


A2. HO Required


A3. HO Request


A8. HO Command


A9. RRC: HO CMD


12. IMS Registration, if not already registered


B1. Decision to HO to LTE


In case of NW controlled HO with PS Relocation (HO command (A9) already allocated LTE resources to UE)


In case no LTE resources are already allocated to the UE


B11 Tracking Area Update with Active Flag set (incl. def. bearer (re-)estabslihment)


A7. HO Response


IMS


VCC-AS


13. SIP Re-INVITE (VDI)


A11. HO Completed


A11. HO Completed


A1. Decision to HO to LTE


16. Resource Release


14. 200 OK


15. VCC-AS triggered dedicated EPS bearer setup via PCRF (if needed)


A5. For the possible PS services, the BSC/RNC prepares in parallel a HO with target IWF as described in TS 23.401.


10. UE tunes to LTE access


`


In case of Network Controlled  CS-> LTE Handover


In case of UE Controlled  CS-> LTE Handover



_1242651943.vsd
UE


Network


Inter-RAT Radio Handover


VoIP SIP Session Estabslihment


Radio Handover Procedures


VoIP SIP  session estabslihment


Trigger 1
(start VCC procedures)


Trigger 2 (perform radio handover)


Step 1


Step 2



