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Abstract of the contribution: This contribution proposes the key issue and solution about 5G SRVCC. 
1.
Introduction
This paper proposes the key issue of SRVCC from 5G to 3G and a solution about indirect SRVCC.
It is highlighted that:

· voice continuity from GERAN/UTRAN to 5GS (aka rSRVCC) and 

· IP address preservation for PS service when UE moves between 5GS and GERAN/UTRAN are not supported.

2.
Proposal

It is proposed to adopt following text in TS 23.xxx. 

*************************************All Texts are new*********************************************

2.1 Key Issue x: Support SRVCC from 5G to 3G

2.1.1
Description

This key issue aims to provide solutions to support SRVCC HO from NG-RAN to UTRAN. Operators with VoNR may not deploy VoLTE or deploy the VoLTE but VoLTE is not enabled in wide area due to limited LTE coverage. If VoNR is not initially deployed or UE moves out of the VoNR service area, operator can move the voice session from NG-RAN to UTRAN.

The following issues shall be studied:

· What is the interface between 5GC and SGSN to support SRVCC.

· Whether the PS HO from 5GS to UMTS is supported in conjuction with SRVCC.

2.1.2
Solution: Indirect SRVCC procedure with PS HO
2.1.2.1 Architecture

For this option, there is no direct interface between AMF and MSC. AMF has a N26 interface to MME, MME supports the Sv interface to MSC and S3/Gn interface to SGSN.
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Figure 4: Architecture for indirect SRVCC 
For this architecture option, AMF can not send messages to MSC directly, MME proxies the signalling between AMF and MSC.

According to TS 23.060, SGSN use the UE capability and roaming agreement as input to select between configuration using GGSN or P-GW. The SGSN may give priority for a configuration using P-GW for E-UTRAN capable UEs, and GGSN for non-E-UTRAN capable UE. For the SRVCC capable UE, the AMF may give priority for a configuration using SMF+PGW-C for SRVCC capable UEs and SMF for non-SRVCC capable UE.
2.1.2.2 Indirect SRVCC call flow
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Figure 5: Indirect SRVCC call flow

1. UE establishes the PDU session for IMS.

2. SRVCC HO is triggered by NG-RAN.

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

4. AMF retrieves the SM context from SMF.

5. AMF determines the HO is used for SRVCC by the SRVCC HO indication. AMF selects an Intermediate MME that can have Sv connection to the MSC SERVER/MSC which is serving the target cell ID. The Intermediate MME selection can be realised through operator’s configuration. 

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

7. Based on the QCI associated with the voice bearer (QCI=1) and the SRVCC HO Indication, the Intermediate MME splits the voice bearer from all other PS bearers.

8a. If SRVCC from E-UTRAN to UTRAN without PS HO is supported, Intermediate MME initiates the PS-CS handover procedure for the voice bearer only towards MSC Server. The step 5 to step 13 is performed as specified in clause 6.2.2.1 in TS 23.216.

8b. If SRVCC from E-UTRAN to UTRAN with PS HO is supported, Intermediate MME initiates their relocation towards MSC Server and SGSN respectively. Step 5a to step 12 is performed as specified in clause 6.2.2.2 in TS 23.216.

9. Intermediate MME receives the response message from MSC server and or SGSN after HO preparation is completed. Intermediate MME sends the Forward Relocation Response message (Target to Source Transparent Container) to AMF.

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

11. NG-RAN sends a HO command to the UE. UE detects the SRVCC HO.

12. UE tunes to the target UTRAN cell.

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

14. The UE sends a Handover Complete message via the target RNS to the target MSC SERVER. At this stage, the target MSC SERVER/MSC can send/receive voice data. 

15. MSC SERVER sends MME the SRVCC PS to CS completion.

16. If SRVCC from E-UTRAN to UTRAN with PS HO is supported, step 18a to step 18c is performed as specified in clause 6.2.2.2 in TS 23.216. 

17. Intermediate MME forwards the Forward Relocation completion message to AMF.

18. AMF request to release N2 resource for the UE.

19. AMF release the PDU sessions for the UE.

2.1.2.3
eSRVCC from 5G to 3G using ATCF enhancements
Regarding 5G->3G eSRVCC, all the procedures are the same as the ones defined for 4G->2/3G eSRVCC, i.e. originating sessions, terminating sessions and PS to CS access transfer procedure, which are described in the clause 6.2.1.4, 6.2.2.5 and 6.3.2.1.9, TS 23.237 respectively. 

2.4 Impacts to the entities

NG-RAN: 

· supports the UTRAN cell measurement procedure.

· Indicate SRVCC HO Indication in HO Required message if the SRVCC from 5G to 3G is initiated.

AMF:

· Selects the Intermediate MME according to the Target ID and SRVCC HO Indication.

· Indicate SRVCC HO Indication in Forward Relocation Request message.

Intermediate MME:

· Forward signalling between AMF and MSC Server/SGSN.
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