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1. Introduction
As already pointed out in [1], the standard has currently no solutions in place to provide service continuity when deploying VoIP services over HSPA. This is a severe limitation that may prevent the deployment of VoIP services in UMTS networks.
Based on these considerations a new WI on HSPA VoIP to WCDMA/GSM CS continuity was agreed in RAN#39 [3]. This document proposes some RAN enhancements that allow HSPA VoIP to WCDMA/GSM CS continuity within the VCC framework defined in [5]. Such enhancements include:
· Solution for HSPA VoIP ( WCDMA/GSM CS handovers 

· Solution to the call delivery problem in idle mode
2. HSPA VoIP ( GSM/WCDMA CS handovers 
As a starting point, the current HSPA architecture is shown in Figure 1. One important thing to observe here is that, in most of the deployment scenarios, the evolved UTRAN nodes will need to support legacy CS services over the air and therefore will interoperate with the CS CN via Iucs interface. This property can be clearly exploited for HSPA VoIP to WCDMA/GSM CS continuity purposes.
Furthermore, the current requirement from the operators is that the solution for HSPA VoIP to WCDMA/GSM CS continuity should not impact the legacy CS CN. Therefore in the following we will assume that evolved UTRAN nodes inter-work with legacy CS CN via legacy Iucs interface. 
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2.1. Proposed solution
An early solution for HSPA VoIP ( WCDMA/GSM CS handovers was already proposed and discussed in [1] and [2]. Similar principles are used for the solution discussed in this document. The main enhancement introduced here is the separation of the procedure in two phases: the SR-VCC preparation phase and the handover phase. The high level principle is shown in Figure 2. It should be noted that the enhanced solution would not cause impact on currently Core Network implementation.
Based on UE measurement report and certain RRM algorithms, NW could acknowledge whether the UE is around the edge of the HSPA VoIP-capable area that could trigger the VCC prepare procedure. To approach the best occasion to trigger the VCC prepare procedure, this measurement report may be reported by periodic mechanism, modifying threshold of event 1A or 1C, or introducing new events.. 
Alternatively, the operator could fixed configure the cells at the edge of the HSPA VoIP-capable area, and when the UE enters those cells, UTRAN could initiate the VCC prepare procedure. 
The Network could configure the CS RABs over HSPA in the cells by the edge of the HSPA VoIP-capable area, so that it will reduce the impact to the capacity loss. 
With the new approach, upon UTRAN request, CS call setup (i.e. Domain Transfer procedure) can be executed well in advance and, therefore, not in the critical path of a handover. Later on when the radio link is quickly deteriorating and a handover is required towards a neighbor UTRAN/GERAN cell that does not support VoIP, UTRAN can execute a quick radio link handover.
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The high level steps of the SR-VCC preparation phase are the following:
· UE has a ongoing VoIP call anchored in the VCC AS

· Based on UE measurement reports, UTRAN realizes that the UE may be running out of HSPA VoIP coverage

· UTRAN sends a “SR VCC Prepare” message to trigger the CS call establishment in the UE

· UE initiates the CS call setup by sending a Service Request message towards the CS CN

· Authentication and Security Mode Commend and executed.

· UTRAN transmits the Uplink Direct Transfer with CC towards CS CN(i.e. Setup message sent by the UE to the CS CN )
· CS CN continues the call set-up towards the Home IMS domain and Rel-7 VCC domain transfer procedure is executed.
· Data path for the voice call is switched when call setup reaches the VCC AS/DTF 
· If CS over HSPA is supported, then VoIP over HSAP is switched to CS over HSPA  
· else, VoIP over HSAP is switched to CS over DCH 
The high level steps of the radio link handover phase are the following:

· Based on UE measurement reports, UTRAN decides to perform a handover towards a target UTRAN/GERAN cell that does not support VoIP 
· CS voice service is switched from HSPA to 2G/3G CS
The signalling flow for the HSPA VoIP ( WCDMA/GSM CS handovers is shown in the following Figure 3: 
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Proposal 1: add Paging for voice call continuity IE in PAGING TYPE 2 (to trigger the simultaneous CS call setup preparation phase in the UE). 

Proposal 2: in SR-VCC preparation phase, allow UTRAN to switch from VoIP over HSPA to CS over HSPA or CS over DCH depending on whether CS over HSPA is supported or not.
2.2. On UE Capability
In theory a new UE radio access capability (e.g “VCC Capability”) should be introduced in [6] to support the solution proposed in Sec 2.1. This VCC-capability flag should be used by UTRAN to know whether a UE supports the new trigger that initiates SR-VCC preparation phase.  Considering this is an effective approach to avoid frequent unnecessary message of paging type 2 for domain transfer purpose, it is believed the flag is need. Note that VCC-capability flag means:
1) UE is VCC-capable,
2) and UE has the related VCC subscription.   
Proposal 3: UE informs UTRAN the VCC capability (i.e. VCC-capable and VCC subscription) in the MS Radio Access Capabilities IE.
3. Conclusion
RAN2 is proposed to discuss and agree on proposed solution for HSPA VoIP ( WCDMA/GSM CS continuity. In particular we propose to agree on the following:
Proposal 1: add Paging for voice call continuity IE in PAGING TYPE 2 (to trigger the simultaneous CS call setup preparation phase in the UE). 

Proposal 2: in SR-VCC preparation phase, allow UTRAN to switch from VoIP over HSPA to CS over HSPA or CS over DCH depending on whether CS over HSPA is supported or not.
Proposal 3: UE informs UTRAN its VCC capability (i.e. VCC-capable and VCC subscription) in the MS Radio Access Capabilities IE.
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Figure 3: HSPA VoIP to WCDMA/GSM CS handover 





Figure � SEQ Figure \* ARABIC �2�: High level principle








Figure � SEQ Figure \* ARABIC �1�: HSPA Architecture
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