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1 Introduction
RAN#83 has agreed new WI for supporting single radio voice call continuity from 5G to 3G in [1].

	· 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. 

· 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.


In this document, we discuss the RAN impact on 3G from RAN2 point of view.
2 Discussion
In [2], the NR SRVCC to 3G has been depicted as following:
	Depicted in Figure 6.5-1 is a call flow for 5G-SRVCC from NG-RAN to 3GPP UTRAN.


[image: 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.


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 [3], the security aspect of 5G SRVCC to UTRAN is agreed and depicted as following:.
	The procedure is initiated when the gNB wants to trigger a 5G SRVCC handover to UTRAN.
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Figure X.1.1: Key derivation of 5G SRVCC from NR to UTRAN 

1. The gNB sends Handover required message to the AMF.

2. The AMF shall derive a new KASME_SRVCC key using the KAMF key and the current downlink 5G NAS COUNT of the current 5G security context as described in clause  A.Y The AMF increases the downlink 5G NAS CONT by one.
3. The AMF shall assign the value of ngKSI to the eKSI (maps ngKSI to eKSI) and shall transfer the new KASME_SRVCC key and the UE security capability to the MME_SRVCC via Forward relocation request message.

4. The MME_SRVCC shall derive the CKSRVCC, IKSRVCC based on the new KASME_SRVCC key as in clause A.12 in TS 33.401 [10] using a downlink NAS COUNT of zero. Then the MME_SRVCC assigns the value of eKSI to KSISRVCC (maps eKSI to KSISRVCC) and transfers CKSRVCC, IKSRVCC with KSISRVCC and the UE security capability to the MSC server in PS to CS HO request message.

5. The MSC server sends the PS to CS HO response message to the MME_SRVCC.

6. The MME_SRVCC sends the Forward relocation response message to the AMF.

7. The AMF sends the HO command to the gNB, in which the AMF shall include the 4 LSBs of the downlink NAS COUNT used to calculate KASME_SRVCC.

8. The gNB sends the HO command to the UE, in which the gNB shall include the 4 LSB of the downlink NAS COUNT received from the AMF. 

9. When the UE receives the message, the UE shall derive the new KASME_SRVCC key as described in Annex A.Y using the KAMF key and the downlink 5G NAS COUNT estimated from the 4 LSB received form the AMF. The UE shall further derive CKSRVCC, IKSRVCC based on the new KASME_SRVCC key as described in the clause A.12 in TS 33.401 [10] using a downlink NAS COUNT of zero. The UE shall identify the CKSRVCC and IKSRVCC from eKSI (= ngKSI) as the MME_SRVCC does.


According to the above description, from RAN point of view, the 3G singling for this procedure is Relocation request from MSC to target RNC and Relocation request ACK from target RNC to MSC, and UE handles the HO to UTRAN command and send HO to UTRAN complete. 
After reviewing the HO to URAN command and HO to UTRAN complete, these signallings aren’t impacted by the NR SRVCC to 3G from point view of the least impact of UMTS system.
Observation 1: No impact on HANDOVER TO UTRAN COMMAND and HANDOVER TO UTRAN COMPLETE message of SRVCC.
The main impacts are identified:

UE special procedural description upon reception of handover to UTRAN command from NR RAN is needed, i.e. UE derive 3G key from 5G key after receiving the handover to UTRAN command form NG RAN, and UE notify the completion of the NR SRVCC to 3G to the upper layer. The draft CR is in companion paper [4].
Proposal 1: send LS to RAN6 on the identified UE procedural description for the 5g SRVCC Inter-RAT handover.
3 Conclusion

The paper discusses the supporting of 5G SRVCC procedure, and we have the following observation:
Observation 1: No impact on HANDOVER TO UTRAN COMMAND and HANDOVER TO UTRAN COMPLETE message of SRVCC.
And we propose:

Proposal 1: send LS to RAN6 on the identified UE procedural description for the 5g SRVCC Inter-RAT handover.
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