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1. Introduction
At last RAN2 meeting, the NR SA to EN-DC handover was supported in Rel-16, as described in the LS [1]. After we discussed the basic procedures to support the NR SA to EN-DC handover. In this contribution, we will further discuss the shared sgNB/gNB case.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
As shown in Figure 1, RAN2 discussed the procedure of handover from NR SA to EN-DC, and endorsed the TP for TS 37.340.


[bookmark: _Ref30607855]Figure 1  Procedure of handover from NR to EN-DC
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One typical scenario for handover from SA to EN-DC is to support the EPS fallback for IMS voice. Assuming the source gNB is exchanging the eMBB services, meanwhile it receives the QoS flow setup for IMS voice, it shall initiate the EPS fallback and handover the UE to the EN-DC. For these eMBB services, it makes sense they are continuiously served by the same node which becomes the sgNB. 
Otherwise, these eMBB services has to handover to a LTE cell together with the voice service, which will lead to the disrupt data rate decline. In the worst cases, these eMBB services shall be interrupted and rejected by the target eNB. Hence, the source gNB should remain as the target SN during the EPS fallback procedure.
Observation 1: The source gNB could remain as the target NR SN for handover from SA to ENDC (e.g. to support the EPS fallback for IMS voice)
Then for the shared gNB/sgNB case, the data forwarding between the source gNB and the target sgNB can be handled internally. Typically, 
· [bookmark: OLE_LINK152][bookmark: OLE_LINK153]For R15 indirect data forwarding from NR to E-URAN, when the gNB is not changed in the handover from NR to EN-DC, the data forwarding for the SN terminated bearers at the sgNB can be handled internally. Otherwise, it will increase the delay of data transmission.
· Even for R16 the direct data forwarding from NR to E-URAN, the data forwarding for the SN terminated bearers at the sgNB can become internal operation.
Hence it becomes necessary for the target sgNB to be aware of the shared gNB/sgNB case for the SA to ENDC handover. 
Proposal 1: Support the internal data forwarding with shared gNB/sgNB within the handover from NR to EN-DC. 
As described in section 10.7, in rel-15, the inter-Master Node handover without Secondary Node change is already supported. 
	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.
NOTE 3:	The source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration before step 1.
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.
……
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.



Following the above principles, the source gNB needs to send one UE reference information to the target eNB in the handover from NR to EN-DC. The UE reference information should include the UE id and the source node ID. The UE id could be the RAN UE NGAP ID in order to unambiguously identify the UE. If the target eNB decides to configure the source gNB as the SN, the target eNB sends the RAN UE NGAP ID as a reference in the SN Addition Request to the SN. 
Proposal 2: Add the Global NG-RAN Node ID and RAN UE NGAP ID within the Source eNB to target eNB transparent container in TS 36.413. 
Proposal 3: Add the RAN UE NGAP ID in the SGNB ADDITION REQUEST message in TS 36.423. 
For the shared gNB/sgNB case, the target SN still need send the dl data received from the 5GC to the UE. For the handover from NR to EN-DC, the source node and the target node belong to different system. Therefore the target SN need map the data received from the 5GC to the respective E-RAB without PDCP SN and QFI information based on the mapping between QoS flow ID(s) and E-RAB ID(s). 
Proposal 4: If the data forwarding is omitted for SN terminated bearers, the SN maps the data received from the 5GC to the respective E-RAB without PDCP SN and QFI based on the mapping between QoS flow ID(s) and E-RAB ID(s) 
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation 1: The source gNB could remain as the target NR SN for handover from SA to ENDC (e.g. to support the EPS fallback for IMS voice)
Proposal 1: Support the internal data forwarding with shared gNB/sgNB within the handover from NR to EN-DC. 
Proposal 2: Add the Global NG-RAN Node ID and RAN UE NGAP ID within the Source eNB to target eNB transparent container in TS 36.413. 
Proposal 3: Add the RAN UE NGAP ID in the SGNB ADDITION REQUEST message in TS 36.423. 
Proposal 4: If the data forwarding is omitted for SN terminated bearers, the SN maps the data received from the 5GC to the respective E-RAB without PDCP SN and QFI based on the mapping between QoS flow ID(s) and E-RAB ID(s) 
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