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1.  Introduction


This contribution discusses solution principles for the following scenarios among those identified by the table in Section 7.19.1 of TR 23.882
	Scenario
	Source or Target cell (PS)
	Target or Source cell (CS)
	Assumptions on deployment

	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


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). 
This contribution provides more details for this framework.
2. Design Assumptions
The following design assumptions have been adopted in this paper 

· LTE is VoIP only

· 3G may be CS or VoIP 

· 2G is CS only

In addition, 

· We try to reuse 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).
3. Principles

This solution aims to use IMS and VCC Rel-7 framework for controlling the voice call continuity between the CS domain and the 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, a gateway called “VCC GW” is introduced, whose functions are:
· To be a tunneling end point towards the LTE/SAE MME for receiving/sending encapsulated GSM/UMTS CS messages to/from the UE and 

· To emulate a GSM BSS or UMTS RAN towards the 2G/3G MSC.

[image: image1.emf]VCC GW

MSC

eNB

UE

MME

Encapsulated Legacy “Over the air 

signaling” towards MME

To be defined

A Interface or Iu-cs 

signaling


Figure 1 VCC Gateway

Upon this basis, the following principles apply to this paper

· Per VCC Rel-7, for all VCC-capable UEs the call is always anchored at the VCC AS

· The VCC GW function connects to the 2G/3G MSC through the A/Iu-cs interface (BSS/RAN role)

· The VCC GW is connected to the SAE MME 

· The CS call establishment performed by the UE and tunneled via MME and VCC GW to the legacy CS system
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Figure 2 High Level SR-VCC Architecture

In order to utilize the IMS and VCC Rel-7 architecture, we define a gateway, called the “VCC Gateway”, 

The function of the VCC GW will further become clearer when we see detailed call flows in Section 4 and the related contribution on inter RAT radio-handover call flows in S2-071856.

4. 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 2.
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Figure 3 High Level Procedures for Single Radio VCC
This means that since the UE can transmit/receive on a single radio at one time, in order to perform a seamless make-before-break handover, the UE first sets up a call in the CS domain (based on some “VCC trigger”, e.g. when losing coverage) before the actual radio handover is performed from LTE to 3G/2G. 
The “VCC trigger” is a radio-related and/or operator-policy-related event, which is left for further study within this paper.
5. Conclusion
This paper describes a proposed solution for voice call continuity between LTE and a legacy CS-only system, which does not assume PS Handover support in such legacy system and which reuses IMS/VCC principles 

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.


The following text is proposed 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 the CS domain and the LTE/SAE access. 

Re-use and enhancement of Release 7 VCC, where applicable, are considered.

In order to utilize the IMS and VCC Rel-7 architecture, a gateway called “VCC GW” is introduced, whose functions are:

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

· To emulate a GSM BSS or UMTS RAN towards the 2G/3G MSC.
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Figure 1 VCC Gateway

Upon this basis, the following principles apply to this paper

· Per VCC Rel-7, for all VCC-capable UEs the call is always anchored at the VCC AS

· The VCC GW function connects to the 2G/3G MSC through the A/Iu-cs interface (BSS/RAN role)

· The VCC GW is connected to the SAE MME 

· The CS call establishment performed by the UE and tunneled via MME and VCC GW to the legacy CS system
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Figure 2 High Level SR-VCC Architecture

In order to utilize the IMS and VCC Rel-7 architecture, we define a gateway, called the “VCC Gateway”, 

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 2.
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Figure 3 High Level Procedures for Single Radio VCC

This means that since the UE can transmit/receive on a single radio at one time, in order to perform a seamless make-before-break handover, the UE first sets up a call in the CS domain (based on some “VCC trigger”, e.g. when losing coverage) before the actual radio handover is performed from LTE to 3G/2G. 

The “VCC trigger” is a radio-related and/or operator-policy-related event, which is left for further study.
**************** End Proposed Text ********************************
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