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Abstract of the contribution: This contribution proposes a solution for 5G SRVCC. 
1.
Introduction
SRVCC from 5G to 3G is supported in Rel-16. The following features need to be supported for the new SID.

· 5GS initial registration: indication UE capability / network support for SRVCC from 5G-RAN to UTRAN.
· SRVCC Handover from NG-RAN to UTRAN.

· Interactions with IMS Service continuity procedures defined in TS 23.237.
· Investigate solutions to support return to 5GS when voice call ends in CS domain of UMTS.

IP address preservation for PS service when UE moves between 5GS and GERAN/UTRAN is not considered by the potential solution.
This paper proposes a Direct SRVCC solution to solve the problem.
2.
Proposal

It is proposed to adopt following text in TS 23.756. 

****************************************all text are new****************************************

2.1.1
Solution: Direct SRVCC without PS HO
2.1.1.1
Direct SRVCC Architecture
For this option, the Sv interface is directly between AMF and MSC. There is no interface between AMF and SGSN. 
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Figure 1: Architecture for Direct SRVCC not support PS HO
During the SRVCC procedure, AMF only initiates a CS HO to MSC server, all the other PDU sessions remain in 5GC and will be released after UE is handed over to UTRAN.

2.1.1.2
Direct SRVCC without PS HO call flow 

[image: image2.emf]UE NG-RAN AMF SMF

MSC 

Server

RNC/NB

1. PDU session establishment for IMS 

UPF SCS/AS

3. HO required (SRVCC HO indication, Target ID, 

Source RNC to Target RNC transparent container)

4. PS to CS Request

5. HO request/ACK

6. Initiation of Session Transfer (STN-SR)

9. PS to CS Resp

10. HO command

11. HO 

command

12. UE 

tunes to 

UTRAN

7. Session 

transfer and 

update remote 

end

8. Release of 

IMS access leg

13. HO Detection

14. HO Complete

15. PS to CS Complete

16. release resource

17. PDU Session release

2. SRVCC is trigged 

in NG-RAN


Figure 2: Direct SRVCC without PS HO call flow

1. UE establishes the PDU session for IMS.

2. SRVCC handover is triggered in NG-RAN.
3. NG-RAN sends a Handover Required (Target ID, Source RNC to Target RNC 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 is for SRVCC HO. 
4. AMF sends a SRVCC PS to CS Request (IMSI, Target ID, STN-SR, C-MSISDN, MM Context, PS to CS transparent container) message to the MSC server/MSC. AMF received C-MSISDN and STN-SR from UDM as part of the subscription profile downloaded during the registration procedure. MM context contains security related information.

5. MSC server/MSC sends the HO request (PS to CS transparent container) to RNC/NB. RNC/NB acknowledges the prepared CS relocation by sending the HO request ACK (Target to Source Transparent Container) to MSC SERVER/MSC.

6. MSC SERVER initiates the Session Transfer by using the STN-SR. 

7. The SCC AS performs a remote leg update with the SDP of the CS access leg for the voice session.

8. SCC AS releases only the source IMS access leg of the voice session according to TS 23.237 [14].

9. MSC SERVER sends a SRVCC PS to CS Response (Target to Source Transparent Container) message to the source AMF. The transparent container contains information about the CS bearer reservation.

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/MSC. At this stage, the target MSC SERVER/MSC can send/receive voice data. 

15. MSC SERVER/MSC sends AMF the SRVCC PS to CS completion.

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

17. AMF release the PDU sessions for the UE.

2.1.1.3
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. 

2.1.1.4 
Impacts to the entities
NG-RAN:

· Supports UTRAN cell measurement procedure.

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

AMF:

· Supports Sv interface to MSC.
UE: 

·  Support SRVCC handover procedures in NAS and AS
2.1.2
Solution: Direct SRVCC with PS HO

2.1.2.1
Direct SRVCC Architecture with PS HO
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Figure 3: Architecture for Direct SRVCC to support PS HO

For this option, AMF supports S3/Gn interface to SGSN and Sv interface to MSC Server. 
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
Direct SRVCC Call flow with PS HO
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Figure 4: Direct SRVCC with PS HO call flow

1. UE establishes the PDU session for IMS.

2. SRVCC handover is triggered in NG-RAN.
3. NG-RAN sends a Handover Required (Target ID, 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 is for SRVCC HO. 
4. AMF request the SM context from SMF. The SRVCC HO Indication is included in the N11 message.

5. SMF served for IMS PDU session split the voice flows to other PS flows.

6. SMF sends the SM context to AMF.

7a. AMF sends the SRVCC PS to CS Request (IMSI, Target ID, STN-SR, C-MSISDN, MM Context, Source to Target transparent container) message to the MSC server. AMF received C-MSISDN and STN-SR from UDM as part of the subscription profile downloaded during the registration procedure. MM context contains security related information.

7b. AMF sends the Forward Relocation Request message to SGSN for other PS flows.

8a. Step 5b, 5c, 8a to 8c and step 9 to 11 are performed as specified in clause 6.2.2.2 in TS 23.216 to prepare the radio resource for the PS to CS HO.

8b. Step 6b and7a are performed as specified in clause 6.2.2.2 in TS 23.216 to prepare the radio resource is PS domain.

9a. MSC Server sends the PS to CS HO Response message to AMF.

9b. SGSN sends the Forward Relocation response message to AMF.

10. AMF synchronises the two prepared relocations and sends a Handover Command (Target to Source Transparent Container) message to the source NG-RAN.

11. Source NG-RAN sends a Handover Command message to the UE.
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. Target RNC sends the HO complete to the MSC and SGSN. MSC and SGSN inform AMF HO is complete respectively. After receiving the HO complete message, AMF release the resources in both AN and 5GC side 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. 

2.1.2.4
Impacts to the entities

NG-RAN:

· Supports UTRAN cell measurement procedure.

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

AMF:

· Support Sv interface to MSC.

· Support S3 interface to SGSN.

· AMF selects the SMF+PGW-C for the SRVCC capable UE.

SMF:

· Support PS and CS split function.

UE: 

· Support SRVCC handover procedures in NAS and AS
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2. SRVCC is trigged in NG-RAN
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8a. Step 5b, 5c, 8a to 8c and step 9 to 11 are performed as specified in clause 6.2.2.2 in TS 23.216.


13. HO Detection


14. HO complete and Release Resource as step 17a to step 19 specified in clause 6.2.2.2 in TS 23.216.



2.SRVCC is triggered in NG-RAN


8b. Step 6b and7a are performed as specified in clause 6.2.2.2 in TS 23.216.


9b. Forward Relocation Response
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