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1
Introduction
In the LS [1], RAN2 would ask RAN3 to clarify the data forwarding aspects and the handling for collision of procedures for inter-MN handover with SN change.

· review the changes to TS 37.340 section 10.7 endorsed by RAN2 in R2-1711942 and decide on the data forwarding aspects.

· describe in Stage 3 specifications (for EN-DC and for MR-DC with 5GC) the exact handling in case of clashes between an inter-MN handover (with or without an MN-initiated SN change) and an SN-initiated SN change, as well as for other similar cases.

We would provide further analysis and propose the corresponding changes in stage-2 and stage-3.
2
Discussion

With regard to the data forwarding, two ways can be considered during inter-MN handover with SN change, i.e., from the source SN to the target SN directly, or via the source MN and/or the target MN. Similar as MN/SN initiated SN change, there is no restriction whether direct or indirect data forwarding could be supported or not. Thus, it is preferred to keep the same principle here.

Proposal 1: Clarify in TS 37.340 by removing the FFS for data forwarding and saying that both direct data forwarding and indirect data forwarding can be used for SCG bearer and SCG split bearer during the inter-MN handover procedure.

During the procedure of inter MN handover with/without SN change, the source SN may possibly initiate an SN change procedure before the source MN sends the SN release request message. MN needs to decide whether to continue its own SN change or handover the mastership to SN. In that case, since the handover procedure is ongoing, it is preferable to complete the existing procedure and reject the SN initiated SN change procedure. Same handling could be applied also when the SgNB release required/modification required message is triggered.

Proposal 2: Add a note for both EN-DC and MR-DC with 5GC to clarify that MN shall reject the SN initiated SN change/release/modification procedure during the inter-MN handover. And add the procedural text in the abnormal conditions under SN change/release/modification sections in TS 36.423. 

In addition, for the call flow of inter-MN handover, one step was missing regarding the new path for SCG/SCG split bearer. Thus, it is proposed that:

Proposal 3: Add the missing step at 15b for the path update procedure to set up the new path for SCG/SCG split bearer.

3
Conclusion
In this contribution, further clarification are proposed for inter-MN handover procedure in TS 37.340.

Proposal 1: Clarify in TS 37.340 by removing the FFS for data forwarding and saying that both direct data forwarding and indirect data forwarding can be used for SCG bearer and SCG split bearer during the inter-MN handover procedure.
Proposal 2: Add a note for both EN-DC and MR-DC with 5GC to clarify that MN shall reject the SN initiated SN change/release/modification procedure during the inter-MN handover. And add the procedural text in the abnormal conditions under SN change/release/modification sections in TS 36.423. 
Proposal 3: Add the missing step at 15b for the path update procedure to set up the new path for SCG/SCG split bearer.
Based on the online discussion, p1 and p3 will be reflected in the stage-2 TP as provided in the Annex.
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Annex
Proposed TP to TS 37.340:
START OF THE CHANGES
10.7
Inter-Master Node handover with/without Secondary Node change
10.7.1
EN-DC

Inter-Master Node handover with/without Secondary Node change is used to transfer context data from a source MN to a target MN while the context at the SN is kept or moved to another SN. During an Inter-Master Node handover, the target MN decides whether to keep or change the SN (or release the SN, as described in section 10.8).
NOTE:
Inter-RAT Inter-Master node handover with/without SN change is not supported in this version of the protocol (i.e. no transition from EN-DC to NR-NR DC).
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Figure 10.7.1-1: Inter-MN handover with/without SN change

Figure 10.7.1-1 shows an example signaling flow for inter-Master Node handover with or without Secondary Node change:
NOTE:
For an inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.1-1 are the same node.
1.
The source MN starts the handover procedure by initiating the X2 Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the (source) SN UE X2AP ID, SN ID and the UE context in the (source) SN in the Handover Request message.

2.
If the target MN decides to keep the SN, the target MN sends SN Addition Request to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SgNB Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.
The (target) SN replies with SN Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request to the (source) SN. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.
6.
The source MN triggers the UE to apply the new configuration.

7/8.
The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SgNB Reconfiguration Complete message.
11/12.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers. Direct data forwarding from the source MN to the SN is not possible for split bearers. If the SN is changed, either direct data forwarding or indirect data forwarding between the source SN and the target SN is used for SCG bearers and SCG split bearers. 

NOTE:
Direct data forwarding may occur only for bearer type change.

13-16.
The target MN initiates the S1 Path Switch procedure.

NOTE:
If new UL TEIDs of the S-GW are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request in step 5.

10.7.2
MR-DC with 5GC

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

Inter-MN handover with/without SN change is used to transfer UE context data from a source MN to a target MN while the UE context at the SN is kept or moved to another SN. During an Inter-Master Node handover, the target MN decides whether to keep or change the SN (or release the SN, as described in section 10.8).
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Figure 10.7.2-1: Inter-MN handover with/without SN change procedure

Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

Figure 10.7.2-1 shows an example signaling flow for inter-MN handover with or without SN change:

NOTE:
For an inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.2-1 are the same node.1.
The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.

2.
If the target MN decides to keep the source SN, the target MN sends SN Addition Request to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.
The (target) SN replies with SN Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request message to the (source) SN. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.
6.
The source MN triggers the UE to perform handover and apply the new configuration.
7/8.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

9.
The UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.

11/12.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers. Direct data forwarding from the source MN to the SN is not possible for MCG split bearers. If the SN is changed, either direct data forwarding or indirect data forwarding between the source SN and the target SN is used for SCG bearers and SCG split bearers.

NOTE:
Direct data forwarding may occur only for bearer type change.

13-16.
The target MN initiates the PDU Session Path Switch procedure.

NOTE:
If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

Editor’s note: The exact procedure of Path Switch for PDU sessions and whether UL TEIDs are included is FFS.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message from source MN, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request message in step 5.

10.8
Master Node to eNB/gNB Change
10.8.1
EN-DC

The Master Node to eNB Change procedure is used to transfer context data from a source MN/SN to a target eNB.
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Figure 10.8.1-1: Master Node to eNB Change procedure

Figure 10.8.1-1 shows an example signalling flow for the Master Node to eNB Change procedure:

1.
The source MN starts the MN to eNB Change procedure by initiating the X2 Handover Preparation procedure, including both MCG and SCG configuration. 

2.
The target eNB includes the field in HO command which releases SCG configuration, and may also provide forwarding addresses to the source MN.

3.
If the allocation of target eNB resources was successful, the MN initiates the release of the source SN resources towards the source SN. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearer. Only indirect data forwarding is used for Split bearer. Reception of the SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

4.
The MN triggers the UE to apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.

5/6.
The UE synchronizes to the target eNB.

7/8.
If applicable, data forwarding from the source SN takes place. It may start as early as the source SN receives the SgNB Release Request message from the MN.

9-13.
The target eNB initiates the S1 Path Switch procedure.

14.
The target eNB initiates the UE Context Release procedure towards the source MN.

15.
Upon reception of the UE CONTEXT RELEASE message, the S-SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

10.8.2
MR-DC with 5GC

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

The MN to ng-eNB/gNB 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 10.8.2-1: MN to ng-eNB/gNB Change procedure

Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

Figure 10.8.2-1 shows an example signalling flow for the MN to ng-eNB/gNB Change procedure:

1.
The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure, including both MCG and SCG configuration. 
2.
The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN. 
3.
If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearers. Only indirect data forwarding is used for MCG Split bearers. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

4.
The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.
The UE synchronizes to the target ng-eNB/gNB.

7/8.
If applicable, data forwarding from the source SN takes place. It may start as early as the source SN receives the SN Release Request message from the MN.

9-13.
The target ng-eNB/gNB initiates the PDU Session Path Switch procedure.

Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.

14.
The target ng-eNB/gNB initiates the UE Context Release procedure towards the source MN.

15.
Upon reception of the UE Context Release message from MN, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
END OF THE CHANGES
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