3GPP SA WG2 Temporary Document

Page 2

3GPP TSG SA WG2 Architecture — S2#58
S2-072434
25 - 29 June 2007

Orlando, USA
Source:
QUALCOMM Europe
Title:
SR-VCC - Alternative E enhancements  
Document for:
Approval
Agenda Item:
8.7
Work Item / Release:
SAES / Rel-8
1. Introduction
This contribution discusses the alternative E for the single Radio VCC solution. A name S3-CS for the reference point between MME and the Voice IWF is introduced. Also the call flows for the LTE VoIP to 3G/2G CS voice are introduced. 

The call flows are kept strictly aligned with Inter-RAT PS-PS  handoffs call flows, for consistency and for simultaneous Voice/PS handoffs to work. This means that if a UE is in a session(s) involving both voice (VoIP) and data, the VoIP part may be handed over as a LTE PS -> 3G/2GCS voice call continuity procedure; while the data part may be handed over as LTE PS -> 3G/2G PS data session handover.

3. Proposal
It is proposed to update the SR-VCC Alternative E text in TR 23.882 according to the Annex A of this contribution:
Annex A

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

----------------------------------------------------------------------------------------------------------------------------------------------

7.19.1.7
Alternative E - IMS Anchored Voice Continuity
7.19.1.7.1
Description

This solution aims to use IMS and VCC Rel-7 framework for controlling the voice call continuity between CS domain and LTE/SAE access. Re-use and enhancement of Release 7 VCC, where applicable, will also be considered.
In order to utilize the IMS and VCC Rel-7 architecture, the following high level architecture introduces a gateway called "Voice Interworking Function (IWF)". The role of the Voice IWF is:

-
To be a signalling tunnelling end point towards the LTE/SAE MME for receiving/sending encapsulated GSM/UMTS CS signalling messages to/from the UE and 

-
To emulate a GERAN BSS (A interface) or UTRAN RNC (Iu interface) towards the 2G/3G MSC.  No modifications to the existing MSCs are expected


[image: image1.emf]eNB

MME

MSC

UE

RAN

CN

IMS

OEP

BSS

VCC AS

SAE GW

A/Iucs

Voice IWF

S3-CS


Figure 7.19.1.7-1: High Level SR-VCC Architecture

Per VCC Rel-7, for all VCC-capable UE's, the call is always anchored at the VCC AS.  

The Role of the Voice IWF is to enable a single radio UE to communicate in parallel both with the source system and target system. Instead of using separate radios as in Rel-7 VCC, the signalling communication with the target system is carried over the source system radio access.

Voice IWF is connected to MME with S3-CS reference point. Protocol selection for S3-CS is FFS.
7.19.1.7.2
LTE  VoIP to 2G/3G CS voice continuity
7.19.1.7.2.1 Overview

The procedure for a single-radio UE performing VCC from LTE VoIP to 2G/3G CS will then follow the high level steps as defined in Figure 7.19.1.7-2. 

The handover from 2G/3G CS to LTE VoIP is FFS.
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Figure 7.19.1.7-2: High Level Procedures for Single Radio VCC

7.19.1.7.2.2 Step 1: CS call setup

The UE performs Location Area update and sets up a call in the CS domain (CS signalling tunnelled over LTE and Voice IWF to MSC). Similarly to Rel 7 VCC, this CS call setup is started well before the media is switched from VoIP to CS. The trigger to initiate this CS call setup may come from E-UTRAN (FFS).

The communication between the UE and the Voice IWF is based on TS 24.008. 
· Between UE and MME the required TS 24.008 signalling is encapsulated in EPS NAS signalling. The EPS NAS message(s) to be used for this purpose is FFS. 

· Between MME and Voice IWF the required 24.008 signalling is encapsulated in S3-CS protocol. The protocol for the S3-CS is FFS.

At the end of step 1:

-
a CS call leg exists between the UE and the VCC AS, but the CS voice is terminated at the Voice IWF and not carried over E-UTRAN 

-
the original SIP session and the VoIP bearer(s) via E-UTRAN remain unchanged and the UE continues to send and receive media via the original VoIP bearer(s) 
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Figure 7.19.1.7-3.  Step 1: CS Call Establishment Procedures

7.19.1.7.2.3 Step2: Inter RAT Handover

An inter RAT handover is initiated by E-UTRAN. 

Possible non voice PS services may be handed over to the target PS system per PS handover specifications. 

The VoIP service is handed to the target CS system via the Voice IWF. In the process MME relocates the voice PS service towards the Voice IWF over S3-CS reference point. The voice IWF plays the role of source BSS/RNC towards the serving MSC. 
The serving MSC executes a regular inter BSS/RNC handover preparation (or an inter-MSC handover from the serving (anchor) MSC to the target MSC if the selected target BSS/RNC belongs to a different target MSC).

At reception of the "Inter RAT Handover Command", the UE stops sending/receiving the original VoIP media over E-UTRAN, tunes to and accesses the target system and starts to send/receive voice media associated with the CS call leg via the target BSS/RAN.

How media switching takes place is FFS. Several possibilities exist:

-
at the end of step 1, a MGW associated with the VCC AS may start bi-casting/conferencing voice media both to the original VoIP leg towards E-UTRAN and to the CS leg towards the MSC. In this case the Voice IWF would locally discard the downlink CS voice received from the MSC.

-
A "Media switch trigger" is included in step 2. This trigger may be a specific signalling message towards the VCC-AS or e.g. a detection of an uplink speech packet from CS call leg at MGW.

The following example shows the signaling flow for the LTE to 2G CS inter RAT handover. LTE to 3G CS inter RAT handover is very similar; the term "HO" in messages 4-7, 13 and 15 is replaced by a term "Relocation" 
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Figure 7.19.1.7-4.  LTE VoIP to 2G CS inter RAT Handover. 
In this signalling sequence the establishment of CS call between UE and VCC AS via VOICE IWF and MSC is assumed to be already done.

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

2. The source eNode B sends a Relocation Required message to the source MME.  This message contains the target cell Identification and an E-UTRAN Transparent Container.  The container includes the same information that the target system would expect to receive in a hard handover/ SRNS relocation.

3. The source MME sends a Forward Relocation Request message to the target VOICE IWF. Note MME and Voice IWF could collocate.
4. The VOICE IWF converts the Forward Relocation Request message into a HO Required message as expected by MSC from a source BSS during inter BSC handover of a voice call.

5. The MSC sends a HO Request message to the target BSS. Note, that if the target BSS is under a different MSC, the MSC communicates to the target BSS via target MSC (over E interface).
6. The target BSS sends a HO Request ACK message to the MSC.

7. The MSC sends a HO Command message to the VOICE IWF emulating the source BSS.

8. The VOICE IWF sends a Forward Relocation Response message to the source MME.

9. The source MME sends a Relocation Response message back to the eNodeB.

10. The source eNodeB sends a HO Command message to the UE to begin HO procedure to the source BSS.

11. The UE performs an access procedure and is detected on the target system.

12. The target BSS forwards physical information to the UE for the target system. 

13. The target BSS indicates detection of the UE to the MSC.

14. The UE sends a Handover Completed message to the target BSS.

15. The target BSS sends a HO Complete message to the MSC.

16. The MSC informs the VOICE IWF emulating a source BSS, that the handover is complete by sending a Release message.

17. The VOICE IWF sends a Forward Relocation Complete Acknowledge message to the source MME.

18. Voice IWF informs MSC that it has released the resources
19. MME acknowledges the Relocation completion to Voice IWF

20. The source MME sends an "SGW Release" message to the Serving/PDN GW. (Collocated Serving and PDNGW assumed in this flow)
21. The Serving GW sends a Tunnel Release message to the source eNode B.

*************************End 1st Change ***********************************
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