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Introduction
[bookmark: _Toc242573354]In RAN#82 the work item for Single Radio Voice Call Continuity from 5G to 3G was approved and it was further revised in RAN#83 in [1]. The purpose of the work item is to enable handover of voice calls from 5G to 3G, in order to avoid drop of voice calls when the 5G coverage ends. This contribution relates to the handover to UTRAN.
Discussion
Background
A study of SRVCC from 5G to 3G was done in SA2 and the result was captured in a technical report [2]. The report contains different issues that need to be handled to enable SRVCC from 5G to 3G and solutions for the issues. The following issues impact RAN (also listed in [1]):
· [bookmark: _GoBack]Solution#1: Enable 5G SRVCC with existing mechanism, including 5GS Registration for SRVCC, Service Request procedure for SRVCC, Intra-5GS PS Handover procedure for SRVCC, and eSRVCC from 5G to 3G using ATCF enhancements. Normative work is expected to be reflected in TS 23.501, TS 23.502 and TS 23.216.
· Solution#2: Indirect SRVCC Procedure to support SRVCC HO procedure from NG-RAN to UTRAN. Normative work is expected to be reflected in TS 23.216.
· Solution#5: PDU Session Release after 5G-SRVCC procedure is adopted as conclusion. IMS service control is assumed to be transferred to the CS domain when UE moves to UTRAN cell due to 5G-SRVCC.
· Solution #9: Return 5GS after 5G SRVCC depend on UE implementation and no normative work is needed.

The SRVCC procedure from NG-RAN to UTRAN was concluded in [2].


Figure 1: SRVCC call flow


SRVCC procedure from NG-RAN to UTRAN
It can be seen in Figure 1 above that after it has been concluded by gNB that the UE needs to be handed over to UTRAN, it sends HO required to the AMF in step 3. This signalling belongs to RAN3 and no work is needed in RAN2.
However, the step that impacts RAN2 in the call flow above is sending of HO command to the UE in step 9. There is an existing message MobilityFromNRCommand which is used for handover from NR to LTE. That message can easily be extended to include also a reconfiguration message to UTRAN. 
Proposal 1: Include the reconfiguration message to UTRAN in MobilityFromNRCommand.

PDU Session Release
The PDU session release after the SRVCC is completed impacts RAN2 and RAN3. The assumption is that gNB will get a message from AMF when the UE context can be released and that legacy mechanisms can be reused for the release. The study of the release handling is under the scope of RAN3 and no actions are currently needed in RAN2.  
Observation 1: No RAN2 work is currently needed for the PDU Session Release.

Return to NR after 5G SRVCC
It was decided in SA2 that the return to NR will depend on UE implementation. The conclusion was that no normative work is needed in such case, but that is not correct as UTRAN specifications need to be updated even with a UE implementation based solution in order not to be broken (e.g. the cell reselection rules in UTRAN currently do not allow any reselection to NR). However, that work belongs to RAN6. 
One issue with a UE implementation based solution is that the UE will not get any notification in system information when it re-enters NR coverage. This may drain the UE battery as it constantly needs to search for NR cells. The number of NR frequencies that are available for the operator are limited and it can be considered to include the available NR frequencies in MobilityFromNRCommand so that the UE doesn’t have to search for frequencies which are not available in the area where the UE is. This may save UE battery when searching for NR cells to return to. The frequencies sent could be used as a guidance for the UE and the UE is still allowed to choose other frequencies.
Proposal 2: Include NR frequencies in MobilityFromNRCommand for return to NR.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following observation and proposals:
Proposal 1: Include the reconfiguration message to UTRAN in MobilityFromNRCommand.
Proposal 2: Include NR frequencies in MobilityFromNRCommand for return to NR.
Observation 1: No RAN2 work is currently needed for the PDU Session Release.
References
[1] [bookmark: _Ref476654561][bookmark: _Ref524694582][bookmark: _Ref6909003]RP-190713, Work Item on Single Radio Voice Call Continuity from 5G to 3G, China Unicom, RAN#83, March 2019
[2] [bookmark: _Ref6916763]TR 23.756, Study for single radio voice continuity from 5GS to 3G
2
image1.emf
UE gNB AMF

Intermediate 

MME

RNC/NB

MSC 

Server

2. Voice 

triggerd HO

3. HO required (Generic Source to Target Transparent 

container, target ID,SRVCCHO Indication)

5. Forward relocation request(target ID, Generic Source to Target 

Transparent Container, SRVCC HO Indication)

9. HO command

4. AMF selects 

a MME

7. Forward relocation response(Target to 

Source Transparent Container)

10. UE tunes to 

UTRAN

12. HO complete

11. HO Detection

IMS Core

8. Handover command

1. PDU Session Establishment for IMS

13. PS to CS Complete

14. Forward Relocation Complete

6. Step 5 to step 13 are performed as specified in clause 6.2.2.1 

in TS 23.216.

SMF

17. PDU session handling

15. Forward Relocation Complete ACK

16. PS to CS Complete ACK


oleObject1.bin
UE


gNB


AMF


Intermediate MME


RNC/NB


MSC Server


2. Voice triggerd HO


SMF


3. HO required (Generic Source to Target Transparent container, target ID, SRVCC HO Indication)


5. Forward relocation request (target ID, Generic Source to Target Transparent Container, SRVCC HO Indication)


9. HO command


4. AMF selects a MME


17. PDU session handling


7. Forward relocation response(Target to Source Transparent Container)


10. UE tunes to UTRAN


12. HO complete


11. HO Detection


IMS Core


8. Handover command


1. PDU Session Establishment for IMS


13. PS to CS Complete


14. Forward Relocation Complete


6. Step 5 to step 13 are performed as specified in clause 6.2.2.1 in TS 23.216.


15. Forward Relocation Complete ACK


16. PS to CS Complete ACK



