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1. Introduction

During last several meetings, there were discussions on how to support direct data forwarding between source eNB and target gNB during handover procedure. In last RAN3 meeting, there are some initial discussion on how to  support direct data forwarding from source SgNB node to target gNB when handover from EN-DC to SA and there is no conclusionIn this contribution,we make further analysis and provide proposals accordingly.
2. Discussion
According to the agreement made in the Rel-16 WI, source eNB would decide whether direct data forwarding available or not and send to the core-network. If the UE is under EN-DC operation in the source side, how to set the direct data forwarding available IE in handover required message need to be considered. Several scenarios should be taken in to account as below:
1) Direct data forwarding is available between source MN and target NG-RAN node while there is no direct data forwarding tunnel between source SgNB and target NG-RAN node
In this case, the source MN could set the direct data forwarding available IE as TRUE. For MN-terminated bearer, direct data forwarding could be made between source MN and target NG-RAN node.For SN-terminated bearer, the data forwarding direction could be Source SN->Source MN->Target NG-RAN node
2) Direct data forwarding is available between source MN and target NG-RAN node, direct data forwarding tunnel is also available between source SgNB and target NG-RAN node
For this case, the source MN could also set the direct data forwarding available IE as TRUE. For MN-terminated bearer, direct data forwarding could be made between source MN and target NG-RAN node.For SN-terminated bearer, direct data forwarding could be made between source SN and target NG-RAN node.

3) Direct data forwarding is not available between source MN and target NG-RAN node while direct data forwarding tunnel is available between source SgNB and target NG-RAN node
For this case, normally, the source MN could not set the direct data forwarding available IE as TRUE since direct data forwarding could not be supported for MN terminated bearer. However, if there is no MN-terminated bearer i.e. all E-RAB are terminated in SgNB, the source MN could set the the direct data forwarding available IE as TRUE.

Based on above analysis, the MN would decide the value of direct data forwarding available IE based on the following factors: 

a) Whether direct data forwarding tunnel is available between source MN and target NG-RAN node

b) Whether direct data forwarding tunnel is available between source SN and target NG-RAN node

c) Current bearer type i.e. MN terminated or SN terminated.
In last RAN3 meeting, as to how MN could know whether there is direct tunnel between source SN and target NG-RAN node or not, there are several different understandings

View1: Direct tunnel would always be available between source SN and target NG-RAN node.
View2: OAM configuration based solution i.e. there should be OAM configuration whether there is direct tunnel between source SN and target NG-RAN node.
View3: MN should request SN node whether direct data forwarding is possible between source SN node and target MG-RAN node.

For view 1,it is obviously not correct. We could never guarantee that two neighbor node which does not have Xn interface always has direct user plane tunnel. For example, if NG based handover is performed between two neighbor nodes, source should always inform the AMF whether direct data forwarding is available or not.

For view 2, firstly, we don’t think OAM could configure parameters on whether there is direct tunnel between all of its neighbor node. It put too much burden to OAM. Secondly, direct data forwarding proposal could be proposed by the source node per UE. This is also the reason we introduce direct data forwarding proposal IE in the NGAP instead of OAM configuration based solution. Therefore, it is not a reasonable solution
Since solutions for view 1 and view 2 are not proper, we think the only way to resolve the problem is solution in view 3.So, to support direct data forwarding from EN-DC to SA, the MN node needs to first check whether direct data forwarding is available between target NG-RAN node and source SN node.
Proposal 1: It is proposed to enable MeNB to ask for the availability of direct data forwarding between source SgNB and target NG-RAN node.

There are two ways to let MeNB query the availability of direct data forwarding between source SgNB and target NG-RAN node. One alternative is to introduce a new message and another one is to reuse current SgNB Modification procedure. The latter is preferred from our side.

Besides, the above solution and discussion also applied to S1 based EN-DC to eNB handover, so when MN query the availability of direct data forwarding between source SN and target node, the target node could be either eNB or NG-RAN node.

Proposal 2: It is proposed to introduce a new direct data forwarding availability query IE in SgNB Modification Request message and direct data forwarding availability result IE in SgNB Modification Response message. The target node ID for direct data forwarding availability query could be either eNB node ID or NG-RAN node ID.
Similarly, for NG-based handover from NR-NR DC to NG-RAN node, the MN node also need to query the availability of direct data forwarding between source SN node and target NG-RAN node. So, we have proposal 3
Proposal 3: It is proposed to introduce a new direct data forwarding availability query IE in S-NG-RAN node Modification Request message and direct data forwarding availability result IE in S-NG-RAN node Modification Response message. The target node ID for direct data forwarding availability query could be either eNB node ID or NG-RAN node ID.
3. Conclusion

Based on analysis above, we have the following proposals:

Proposal 1: It is proposed to enable MeNB to ask for the availability of direct data forwarding between source SgNB and target NG-RAN node.
Proposal 2: It is proposed to introduce a new direct data forwarding availability query IE in SgNB Modification Request message and direct data forwarding availability result IE in SgNB Modification Response message. The target node ID for direct data forwarding availability query could be either eNB node ID or NG-RAN node ID.
Proposal 3: It is proposed to introduce a new direct data forwarding availability query IE in S-NG-RAN node Modification Request message and direct data forwarding availability result IE in S-NG-RAN node Modification Response message. The target node ID for direct data forwarding availability query could be either eNB node ID or NG-RAN node ID.
The CR for 36.423 and 38.423 are in [1] and [2].
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