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Discussion and decision
1 Introduction

Referring to the objectives in the latest WID [1], we discuss the RAN2 aspects to support inter-RAT handover from NR to UTRAN CS for IMS voice calls.
· Indirect Inter-RAT handover procedure to support voice service continuity from 5GS to UTRAN [RAN2, RAN3]. 

· Specify the procedures of SRVCC (including emergency call) in RAN, which includes handover preparation between gNB and AMF, gNB and UE, and Handover execution between UE to RNS etc. 

· …
· UE capability reporting for supporting SRVCC [RAN2, RAN3]. 

· Specify the transfer of UE capability information between UE, NG-RAN and AMF. 

Meanwhile SA2 completed their work on SRVCC from 5GS to 3G and CRs in [2] were approved at SA#83. Having analyzed the solution that SA2 specified, we think that from RAN2 perspective the main issues to clarify are:
· How does gNB determine that the UE is 5G-SRVCC capable to trigger SRVCC handover procedure?
· Transfer of the necessary information between the handover target and the handover source node

2 Discussion
2.1 Key aspects of SA2 solution
With regards to the approved SA2 CRs in [2], SA2 specified a solution by reusing as much as possible existing functionality and architecture, to minimize impacts on Rel-15 nodes. The key aspects of the SA2 solution as specified in TS 23.216 [3] include:
· On NAS level a “5G-SRVCC capability indicator” is defined that the 5G-SRVCC UE indicates during the 5GS Registration procedure.
· gNB initiates SRVCC handover from NR to UTRAN CS according to UTRAN cell measurements received from UE.
· gNB sends a Handover Required message to the source AMF incl. the Target ID (i.e. UTRAN RNC-ID), the Source to Target Transparent Container and 5G-SRVCC HO indication.
· There is no direct interface between AMF and MSC. Therefore, an MME_SRVCC (i.e. MME supporting 5G-SRVCC) proxies the signaling between AMF and MSC. AMF selects an MME_SRVCC that has connection to the MSC according to the target UTRAN RNC-ID.

· MME_SRVCC handles the PS-CS handover preparation towards the target MSC. When the handover preparation is completed, the MME_SRVCC sends the Forward Relocation Response message to AMF incl. the necessary information for the UE to access the target UTRAN cell (as part of the Target to Source Transparent Container).
· AMF sends the handover command to gNB incl. the Target to Source Transparent Container.
· gNB sends the handover command to the UE incl. the Target to Source Transparent Container, and the UE accesses the target UTRAN cell.
· After successful SRVCC handover all PDU sessions which were established in NG-RAN will be released.
An exemplary call flow for 5G-SRVCC from NR to UTRAN CS can be found in TS 23.216, subclause 6.5.4 [3], see also Annex.
2.2 How does gNB determine that the UE is 5G-SRVCC capable to trigger SRVCC handover procedure?
As described in section 2.1 there will be a UE 5G-SRVCC capability indicator defined on NAS level. On AS level we think that no 5G-SRVCC-specific capability is needed due to the fact that only PS-CS handover from NR to UTRAN CS for IMS voice calls are supported. This means that support of UTRAN by an IMS voice capable UE in NR already implies the support of 5G-SRVCC. Therefore, UE’s indication of the supported UTRA duplex modes and supported frequency bands, along with the indication that it supports IMS voice over NR are sufficient for the gNB to determine that the UE is 5G-SRVCC capable.
Proposal 1: To determine that the UE is 5G-SRVCC capable, the IMS voice capable UE indicates to gNB its supported UTRA duplex modes and supported frequency bands.
2.3 Transfer of the necessary information between the handover target and the handover source node
As described in section 2.1, during the SRVCC handover procedure necessary information need to be transferred between the handover target and the handover source node:
· The Source to Target Transparent Container from source gNB to target RNC.
· The Target to Source Transparent Container from target RNC to source gNB.

However, both containers as specified in TS 38.413 [4] currently do not support inter-RAT handover to UTRAN. Therefore, RAN2 has to discuss and decide on the content of both containers. Here, we can take as reference the handover of PS or CS domain from LTE to UTRAN as shown in Figure 1 below.
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Figure 1: Handover of PS or CS domain service from EUTRAN to UTRAN, normal flow 
(see TS 36.300 [5], Figure 19.2.2.5.6-6)

For the 5G SRVCC handover procedure we think that only the following information are relevant:
· In Source to Target Transparent Container: the INTER RAT HANDOVER INFO message as specified in TS 25.331 [5] incl. the UTRA capabilities.

· In Target to Source Transparent Container: the HANDOVER TO UTRAN COMMAND message as specified in TS 25.331 [5] incl. the radio resource configuration to enable the UE to access the target UTRAN cell.
Proposal 2: For the transfer of the necessary information between the target RNC and the source gNB:
· The Source to Target Transparent Container shall carry only the INTER RAT HANDOVER INFO message;
· The Target to Source Transparent Container shall carry only the HANDOVER TO UTRAN COMMAND message.
3 Conclusion

In this contribution we have discussed the RAN2 aspects to support inter-RAT handover from NR to UTRAN CS for IMS voice calls, and made following proposals:
Proposal 1: To determine that the UE is 5G-SRVCC capable, the IMS voice capable UE indicates to gNB its supported UTRA duplex modes and supported frequency bands.
Proposal 2: For the transfer of the necessary information between the target RNC and the source gNB:
· The Source to Target Transparent Container shall carry only the INTER RAT HANDOVER INFO message;

· The Target to Source Transparent Container shall carry only the HANDOVER TO UTRAN COMMAND message.
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Annex
5G-SRVCC from NG-RAN to 3GPP UTRAN procedure acc. to TS 23.216, subclause 6.5.4 [3]:
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Figure 6.5-1: 5G-SRVCC from NG-RAN to 3GPP UTRAN call flow

1.
UE establishes the PDU session for IMS.

2.
5G-SRVCC HO is triggered by NG-RAN.

3.
NG-RAN sends a Handover Required (Target ID, generic Source to Target Transparent Container, 5G-SRVCC HO indication) message to the source AMF. The Target ID is the UTRAN RNC-ID. 5G-SRVCC HO indication indicates to AMF that this if for 5G-SRVCC. The Generic Source to Target Transparent Container is the Source RNC to Target RNC Transparent container.

4.
AMF determines the HO is used for 5G-SRVCC by the 5G-SRVCC HO indication. AMF selects an MME_SRVCC that can have Sv connection to the MSC SERVER/MSC according to the target RNC ID which is included in the Target ID.

NOTE:
The MME_SRVCC selection can be realised through operator's configuration.

5.
AMF sends the forward relocation request (IMSI, Target ID, STN-SR, C-MSISDN, MM Context, Generic Source to Target Transparent Container, 5G-SRVCC HO indicator) to MME_SRVCC.

6.
MME_SRVCC initiates the PS-CS handover procedure towards MSC Server. Steps 5 to 13 as specified in Figure 6.2.2.1-1 (referenced by clause 6.2.2.1A SRVCC from E-UTRAN to UTRAN without PS HO) are performed for the PS-CS handover procedure.

7.
MME_SRVCC receives the response message from MSC server after HO preparation is completed. MME_SRVCC sends the Forward Relocation Response message (Target to Source Transparent Container) to AMF.

8.
AMF sends the HO command to NG-RAN.

9.
NG-RAN sends a HO command to the UE. UE detects the 5G-SRVCC HO.

10.
UE tunes to the target UTRAN cell.

11.
Handover Detection at the target RNS occurs, then the target RNS sends Handover Detection message to the target MSC SERVER/MSC.

12.
The UE sends a Handover Complete message via the target RNS to the target MSC SERVER. Steps 19 to 21as specified in Figure 6.2.2.1-1 (referenced by clause 6.2.2.1A SRVCC from E-UTRAN to UTRAN without PS HO) are performed for this handover complete procedure. At this stage, the target MSC SERVER/MSC can send/receive voice data.

13.
MSC SERVER sends MME_SRVCC the SRVCC PS to CS completion.

14.
MME_SRVCC forwards the Forward Relocation completion message which include the information receive in step 13 to AMF.

15.
AMF forwards the Forward Relocation Complete ACK message to MME_SRVCC. AMF releases the UE context related to MME_SRVCC.

16.
MME_SRVCC forwards the PS to CS Complete ACK message to MSC server. MME_SRVCC removes stored UE context. After receives the message, MSC server removes the UE context related to the MME_SRVCC.

17.
AMF requests the PDU session release procedure for all the PDU session which is described in TS 23.502 [45].

The IMS service control is described in TS 23.292 [13] when UE accesses in UTRAN cell due to 5G-SRVCC.

