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1   Introduction
Current stage 2 spec has defined intra-system handover between SA and NSA section 10.8 and 10.9 of TS 37.340. However, inter-system SA to NSA handover have not been defined. 
This paper proposes stage 2 text for inter-system handover between SA and NSA.

2   Use cases of inter-system handover between SA and NSA

SA to NSA inter-system handover

This includes:

· Option 2 (NR/5GC) to option 3 (EN-DC) handover;

· Option 5 (LTE/5GC) to option 3 (EN-DC) handover;

· Option 1 (LTE/EPC) to option 7/4 handover.

Among these, the most useful one is option 2 to option 3 handover. When a UE with ongoing high-performance demanding data service needs to perform a MO/MT voice call while VoNR is not supported, fallback to EPS and keep NR as SN could ensure the user experience of ongoing data service. 
NSA to SA inter-system handover

This includes the reverse scenarios of above.
Still taking the voice fallback as example, after the voice call, the network may handover the UE from NSA option 3 to SA option 2 to save UE power. In the handover, it is possible that target node doesn’t support DC.    

3   Option 2/5 to option 3 handover
Option 2/5 to option 3 handover can be supported as shown below.
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Figure 1: NR/5GC to EN-DC Handover Procedure

1. The source ng-eNB/gNB starts the handover procedure by initiating the NG Handover Required procedure.
2. AMF/5GC sends Relocation Request to target MME. MME starts to create session on SGW.
3. MME sends Handover Request to target MeNB.
4. Target MeNB sends SgNB Addition Request to Target SN.

5. Target SN replies with SgNB Addition Request Ack.

6. Target MeNB replies Handover Request Ack to MME.

7. MME replies Relocation Request Ack to AMF/5GC.

8. AMF/5GC sends Handover Command to source ng-eNB/gNB.

9. The source ng-eNB/gNB triggers the UE to perform handover and apply the new configuration.

10. The UE synchronizes to the target MeNB.

11. UE replies with MeNB RRC Connection Reconfiguration complete message.

12. The UE synchronizes to the target SN .

13. If the RRC connection reconfiguration procedure was successful, the target MeNB informs the target SN via SgNB Reconfiguration Complete message.
4   Option 3 to option 2/5 Inter-system Handover

The option 3 to option 2/5 handover can be supported as below.
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5   Summary

Proposal 1: Capture section 3 into section 10.9.3 of TS 37.340 as baseline solution of SA to NSA inter-system handover.

Proposal 2: Capture section 4 into section 10.8.3 of TS 37.340 as baseline solution of NSA to SA inter-system handover.
6   Text Proposal to 37.340 vf.2.0
==========================Start Change================================
10.8.3
Inter-system
Editor's note: MR-DC with the 5GC is not complete and is targeted for completion in December 2018.

The MN to ng-eNB/gNB inter-system change procedure is used to transfer UE context data from a source MN/SN to a target ng-eNB/gNB.
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Figure 10.8.3-1: MN to ng-eNB/gNB inter-system change procedure
Figure 10.8.3-1 shows an example signalling flow for the MN to ng-eNB/gNB inter-system change procedure. This procedure is similar to MN to ng-eNB/gNB intra-system change procedure as defined in section 10.8.2, except the handover preparation (step 1-6) is completed via core network and NAS registration is needed after the change.
=================================Next Change===================================
10.9.3
Inter-system

Editor's note: MR-DC with the 5GC is not complete and is targeted for completion in December 2018.

The ng-eNB/gNB to MN inter-system change procedure is used to transfer UE context data from a source ng-eNB/gNB to a target MN that adds an SN during the inter-system handover.
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Figure 10.9.3-1: ng-eNB/gNB to MN inter-system change procedure
Figure 10.9.3-1 shows an example signalling flow for ng-eNB/gNB to MN inter-system change:
1. The source ng-eNB/gNB starts the handover procedure by initiating the NG Handover Required procedure.
2. AMF/5GC sends Relocation Request to target MME. MME starts to create session on SGW.

3. MME sends Handover Request to target MeNB.

4. Target MeNB sends SgNB Addition Request to Target SN.

5. Target SN replies with SgNB Addition Request Ack.

6. Target MeNB replies Handover Request Ack to MME.

7. MME replies Relocation Request Ack to AMF/5GC.

8. AMF/5GC sends Handover Command to source ng-eNB/gNB.

9. The source ng-eNB/gNB triggers the UE to perform handover and apply the new configuration.

10. The UE synchronizes to the target MeNB.

11. UE replies with MeNB RRC Connection Reconfiguration complete message.

12. The UE synchronizes to the target SN .

13. If the RRC connection reconfiguration procedure was successful, the target MeNB informs the target SN via SgNB Reconfiguration Complete message.[image: image5.png]
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