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1.  Introduction

This contribution discusses the high level solution and detailed call flows for scenarios from the table captured in Section 7.19.1 in the SAE TR 23.882:

	Scenario
	Source or Target cell

(PS)
	Target or Source cell

(CS)
	Assumptions on deployment
	Solutions

	2
	LTE
	3G
	3G: VoIP optimisations not supported
	

	4
	LTE
	2G
	2G: VoIP optimisations not supported; PS Handover supported
	

	5
	LTE
	2G
	2G: VoIP optimisations not supported; PS Handover not supported
	


Several solutions have been proposed for SR-VCC Scenario (Alternatives A-E in Section 7.19.1 of SAE TR 23.882).
The main goal of the current paper is to describe the re-use of existing IMS and VCC Rel-7 framework for solving the scenarios covered by SR-VCC. Such a concept is already introduced in Section 7.19.1.7 (Alternative E). We provide more details for this framework.
2. Design Assumptions
Following are the design assumptions underlying our proposed solution (clear from the above scenarios):
· LTE is VoIP only

· 3G can be CS only 

· 2G is CS only

In addition, 

· We try to utilize the already existing VCC Rel-7 framework.

· We map our solutions with the LTE PS –> 3G/2G PS handoffs so that simultaneous handoffs for mixed voice + non-voice sessions work seamlessly (e.g.: LTE VoIP + data is handed off to 3G as 3G PS data and 3G CS voice).

5. Proposed Text

Propose the text to be included in Section 7.19.1.7, since it describes the architecture and high level procedures for solving SR-VCC scenarios reusing the IMS and VCC Rel-7 framework.

**************** Begin Proposed Text ********************************

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 signaling tunneling 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 or UTRAN RNC towards the 2G/3G MSC.
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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 signaling communication with the target system is carried over the source system radio access.
7.19.1.7.2 Procedures
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 7.19.2.7-1.. 

The handover from 2G/3G CS to LTE VoIP is FFS.

[image: image2.emf]CS Call Setup

Network

Radio Handover Procedures

UE

VCC CS Call Setup Procedures

Trigger 1

(start VCC 

procedures)

Trigger 2 (perform 

radio handover)

Step 1

Step 2

Inter-RAT Radio Handover


Figure 7.19.2.7-1 High Level Procedures for Single Radio VCC

Step 1:

The UE sets up a call in the CS domain (CS signaling tunneled over LTE to Voice IWF). 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 eUTRAN (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 eUTRAN 

· the original SIP session and the VoIP bearer(s) via eUTRAN remain unchanged and the UE continues to send and receive media via the original VoIP bearer(s) 

Step2:

An inter RAT handover is initiated by eUTRAN. 
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 the Voice IWF again plays the role of source BSS/RNC towards the MSC. The MSC executes a regular inter BSS/RNC handover preparation (or an inter-MSC handover if the selected target BSS/RNC belongs to a different MSC).
At reception of the  "Inter RAT Handover Command", the UE stops sending/receiving the original VoIP media over eUTRAN, 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 bicasting/conferencing voice media both to the original VoIP leg towards eUTRAN 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 signaling message towards the VCC-AS or e.g. a detection of an uplink speech packet from CS call leg at MGW.

**************** End Proposed Text ********************************

6. Conclusions

The design and call flows depict a feasible solution for performing VCC by single-radio UEs from LTE PS to 3G/2G CS voice calls.

Note that we explicitly address only scenarios 2, 4 and 5; however, all scenarios can be captured by this solution. This is because there is no need to do LTE VoIP -> 2G/3G PS handover as a middle step if this solution is adopted.

We expect that these procedures will be discussed by 3GPP SA2 to be adapted as a feasible solution for all scenarios of Single Radio VCC; and the proposed text (in Section 5) be included in the SAE TR 23.882, Section 7.19.1.7 (Alternative E).
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