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1	Information
In the new WID Single Radio Voice Call Continuity from 5G to 3G, ref [1], there are the following objectives:
The objectives of this work aims to specify the support of SRVCC from 5GS to UTRAN in RAN:
-	Inter-RAT measurement to support voice service continuity from 5GS to UTRAN [RAN2, RAN1].
-	Specify that the NG-RAN and UE in NR RRC connected mode support the UTRAN cell measurement procedure, e.g. measurement configuration of target UTRAN cells, and the measurement performing and reporting by UE. 
-	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. 
[bookmark: _Hlk16066883]-	Signalling of source RAT to target RAT at incoming SRVCC [RAN3].
-	UE capability reporting for supporting SRVCC [RAN2, RAN3]. 
-	Specify the transfer of UE capability information between UE, NG-RAN and AMF. 
-	RRM requirements to support voice service continuity from 5GS to UTRAN [RAN4].
-	Requirements of NR handover to UMTS.
-	Requirements of NR- UMTS inter-RAT measurements.

This paper discusses the objectives related to RAN3.
2	Discussion
In [2], the SRVCC general procedure is described, as in below:



	[bookmark: _Toc11122654]6.5.4	5G-SRVCC from NG-RAN to 3GPP UTRAN procedure
Depicted in Figure 6.5-1 is a call flow for 5G-SRVCC from NG-RAN to 3GPP UTRAN.


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.





In order to avoid adding new interfaces and protocols, the procedure is in some sense a combination of two existing ones: there is a PS handover from 5G to 4G (on the core network side only) happening together with PS-to-CS SRVCC towards an MSC Server enhanced for SRVCC. The element that sits in-between the 5G and 3G worlds is an MME_SRVCC (i.e. MME Supporting 5G-SRVCC). 
AMF is aware of which PDU session is used for IMS session based on the DNN.
For supporting the “Indirect Inter-RAT handover procedure to support voice service continuity from 5GS to UTRAN” objective, we have the below proposal:
Proposal 1: RAN3 to agree to introduce SRVCC related information elements in NGAP following the LTE S1AP design. 
In S1AP, the “SRVCC Operation Possible” IE is included in DOWNLINK NAS TRANSPORT Message. The use case is probably when there is a change to the SRVCC Operation (CN & UE), when there is a Downlink NAS to send, the SRVCC Operation Possible is piggybacked in the Downlink NAS Transport message, instead of initial a UE Context Modification. The problem is that only the “SRVCC Operation Possible” is conveyed in Downlink NAS Transport. When it is changed to “SRVCC Operation Not Possible”, the context modification must be used.
In NR, we have been discussing to keep the Downlink cleaner, We can reconsider if to only use the UE context procedure.
Proposal 2: RAN3 to discuss if to use Downlink NAS Transport message to carry the to SRVCC related information elements in NGAP.
Proposal 3: RAN3 to agree to introduce SRVCC related information elements in XnAP.
For supporting the “Signaling of source RAT to target RAT at incoming SRVCC” objective, we propose the information is included in the source to target transparent container to ensure that there is no impact on AMF, MME or MSC.
Proposal 4: RAN3 to agree to introduce source RAT information in the “Source RNC to Target RNC Transparent Container “in RANAP.
For the “UE capability reporting for supporting SRVCC”, since RAN2 is still discussing this topic, we propose to monitor the RAN2 decision and make the corresponding updates to NGAP.
Proposal 5: RAN3 to agree to wait for the RAN2 progress on the UE Capability Reporting for supporting SRVCC from 5G to 3G.
Proposal 6: RAN3 to check if 5G-SRVCC operation not possible is needed in the case of SRVCC from 5G to 3G. It is currently not described in TS 23.216.

3	Proposal
Proposal 1: RAN3 to agree to introduce SRVCC related information elements in NGAP following the LTE S1AP design.
Proposal 2: RAN3 to discuss if to use Downlink NAS Transport message to carry the to SRVCC related information elements in NGAP.
Proposal 3: RAN3 to agree to introduce SRVCC related information elements in XnAP.
Proposal 4: RAN3 to agree to introduce source RAT information in the “Source RNC to Target RNC Transparent Container “in RANAP.
Proposal 5: RAN3 to agree to wait for the RAN2 progress on the UE Capability Reporting for supporting SRVCC from 5G to 3G.
Proposal 6: RAN3 to check if 5G-SRVCC operation not possible is needed in the case of SRVCC from 5G to 3G. It is currently not described in TS 23.216.

[bookmark: _GoBack]The CRs to implement the change are submitted in [3] to [5].
4	Reference
[1]	RP-190713	Revised WID: Single Radio Voice Call Continuity from 5G to 3G
[2]	TS 23.216	Single Radio Voice Call Continuity (SRVCC);
[3]	R3-194169	Introduce SRVCC from 5G to 3G, Ericsson
[4]	R3-194170	Introduce SRVCC from 5G to 3G, Ericsson
[5]	R3-194171	Introduce SRVCC from 5G to 3G, Ericsson
image1.emf
UE gNB AMF

MME_SRVCC

MSC 

Server/

MGW

Target 

MSC

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

11. HO Detection

IMS 

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 Release

15. Forward Relocation Complete ACK

16. PS to CS Complete ACK

RNC/

NB

12. step 19 to step 21 are performed as 

specified in clause 6.2.2.1 in TS 23.216.


Microsoft_Visio_2003-2010_Drawing.vsd
UE


gNB


AMF


MME_SRVCC


MSC Server/MGW


Target MSC


2. Voice triggerd HO


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


12. step 19 to step 21 are performed as specified in clause 6.2.2.1 in TS 23.216.


4. AMF selects a MME


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


10. UE tunes to UTRAN


11. HO Detection


IMS 


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 Release


15. Forward Relocation Complete ACK


16. PS to CS Complete ACK


RNC/
NB



