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1 Introduction

A new WI of the Single Radio Voice Call Continuity from UTRAN/GERAN to E-UTRAN/HSPA (rSRVCC) is proposed in [1] and agreed at RAN #53 under the condition that SA umbrella WI is approved at SA #54 as LS SP-110657 [2]. The purpose is to complete the corresponding RAN working.
This contribution provides an overview SA2 WI progress and RAN impact analysis, in order to have a common understanding and a way forward for the RAN work. 
2 Discussion
2.1 SA2 Progress

SA2 has studied in TR 23.885[3] on the solutions for supporting rSRVCC, for voice call initiated in LTE/HSPA and previously handed over to UTRAN/GERAN CS, and for the voice call directly initiated in UTRAN/GERAN CS. The key indicator on performance is to guarantee the interrupt time during the handover not longer than 300ms.
The architecture is based on enhanced SRVCC from PS to CS with the Sv interface between MSC and MME/SGSN. This interface is used to transfer CS to PS handover Request/Response messages. 
In SA2#86 meeting, it has progressed on the work for SRVCC from CS to PS and a baseline solution has been selected. There are two base handover procedure cases, non-DTM and DTM. For UTRAN, non-DTM case means CS handover only; and DTM case means both CS and PS handover included. The main difference between the two cases is that in non-DTM the target CN needs to initiate to context request procedure, while in DTM it is not necessary.
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Figure 1: Access Transfer Preparation Alternative 5, non-DTM case [2]
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Figure 2: Access Transfer Preparation Alternative 5, DTM case [2]
The base flow is shown as following:

1. Before the rSRVCC handover, UE reports the rSRVCC capability and supported codec to the network, which is to be used for the future rSRVCC procedure.

2. After UE initiates the CS call setup, it performs PS attach and IMS registration, establishes a PDP context used for future rSRVCC handover. During the IMS registration, IMS signalling is sent through the Access Transfer Control Function (ATCF).

3. Once source RAN makes decision to initiate an rSRVCC handover, source RAN sends Relocation Required message including the rSRVCC indicator to MSC, then MSC triggers CS to PS handover to the target MME/SGSN with the UE identity.

4a. In case of DTM handover, in parallel of CS to PS handover required to MSC, RNC initiates PS Relocation Required to source SGSN, and then the source SGSN transfers the UE context to the target MME/SGSN. The target MME/SGSN is to synchronize CS to PS handover and PS Relocation procedures.
4b. In case of non-DTM handover, the target MME/SGSN finds the source SGSN and fetches the UE context from source SGSN.
5. The target MME/SGSN requests the target RAN to prepare the resource and receives allocated resource info from the target RAN.
6. The target MME/SGSN sends the rSRVCC handover response to the MSC. In case of DTM handover, the target MME/SGSN sends PS handover response to the source SGSN.

7. MSC sends Relocation Command message to the source RNC, and then RNC sends Handover Command to the UE.

The base handover flow also applies to rSRVCC from UTRAN to HSPA.
2.2 Analysis on RAN Impacts

From the discussion in section 2.1, RAN impacts are expected as follows.
· Introduce rSRVCC capability indicator
Before RNC initiates the rSRVCC handover, RNC should get to know the rSRVCC capability of both UE and the MSC. 
For MSC capability, RNC can be notified via RANAP message (e.g. Common ID). 
For UE capability, UE can report the capability to MSC/SGSN in the NAS message (e.g. Attach Request/Location Area Update/Routing Area Update), then MSC forwards to the RNC via RANAP message (e.g. Common ID).
It is proposed to introduce the rSRVCC capability indicator IE in RANAP message to identify whether the UE and MSC support rSRVCC, which is using the same mechanism as SRVCC.
· Notify the MSC of the initiation of rSRVCC handover 
RNC needs to send an rSRVCC handover indicator for the MSC to initiate a CS to PS handover to the target SGSN/MME, e.g. in the Relocation Required message.
· Notify the MME of the Source SGSN info
In case of non-DTM case, the MSC should provide the source SGSN info to the target MME/SGSN so that MME can find the accurate source SGSN and achieve the UE context. There are 2 possible solutions as below.
1. UE reports the serving SGSN info to RNC with impact on RAN2
It has been discussed in GERAN and RAN2, i.e. UE reports RAI, P-TMSI, and P-TMSI signature to RNC via RRC message, then RNC forwards the info to MSC via Relocation Required message. 
GERAN2 discussed the possibility of extending Measurement Report message and concluded that it is not recommended to include serving PS node information in the Measurement Report or Enhanced Measurement Report message. GERAN2 also discussed whether there is a suitable RRC/RR message other than Measurement Report message and two potential solutions were discussed, however no conclusion is reached at this stage on whether access stratum changes are necessary or not. The detailed information is in [4].
RAN2 has discussed the possible solution of UE reporting RAI, P-TMSI, and P-TMSI signature if serving PS node is in UTRAN to RNC/BSS by using Measurement Report message. RAN2 believes that the Measurement Report message is not suitable to send ‘rSRVCC assistance’ NAS information to the RNC, and most companies in RAN2 wondered whether it is really necessary to exchange the indicated information in the AS layer, even with other RRC messages, considering that it seems to be more NAS layer information. The detailed information is in [5] and [6].
According to the current RAN2 conclusion, it is not agreed to report the serving SGSN info to RNC for UE, therefore other solution should be evaluated.
2. RNC determines the serving SGSN info without impact on RAN2
UE initiates RAU Initial direct transfer message after UE setup the CS call including Intra Domain NAS Node Selector IE. RNC records the IE and transfers to the MSC through Relocation Required message together with RAI.
The Intra Domain NAS Node Selector IE includes the routing info of the SGSN node. The routing info could be part of the TMSI, P-TMSI, IMSI or IMEI; it is named as Network Resource Identity in TS 23.003. A specific SGSN within one operator's network is identified by the RAI FQDN and the Network Resource Identifier (NRI). The target SGSN/MME could find the source SGSN via the SGSN FQDN. SGSN FQDN structure is：<NRI>. <RAC>. <LAC>. <MNC>. <MCC>.3gppnetwork.org. This solution only impacts the UE behaviour in CT1 and RNC behaviour in RAN3.
According to the above analysis, the 2nd solution is preferred.
· Notify the UE of the IP/port allocated by ATCF
During the handover, the IP/port of the ATGW should be sent to UE so that UE can transfer the uplink packet to the ATGW. There are 3 possible solutions:
1. MSC sends the IP/port of the ATGW to RNC in Relocation Command message, afterwards RNC forwards to UE in Handover Command message. It impacts MSC and RNC.
2. MSC sends the IP/port of the ATGW to the target MME, then MME sends to eNB. The eNB encapsulates it in the Target to Source Container, which is sent to UE via source RNC. It impacts the MSC, MME, eNB, and RNC.
3. MSC sends the IP/port of the ATGW to UE via NAS message before rSRVCC handover. Only MSC will be impacted, however it brings some handover delay and impact on the handover performance. When handover failure happens, UE shall discard the IP/port sent by MSC.
The 1st Solution is preferred since it is more straightforward and less nodes are affected, also no impact on the handover performance.
3 Conclusion and Proposal

In this contribution, it is discussed the SA2 progress on rSRVCC. The corresponding RAN impacts are also identified.

We kindly ask RAN to consider this contribution and discuss the RAN impacts on rSRVCC.
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