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1 Introduction

In last RAN3 meeting, on direct data forwarding for inter-system HO, some agreement was reached. 

However, there were still some open issues left. In this contribution, we make further analysis 

and provide proposals accordingly.
2 Discussion
2.1 Direct data forwarding for handover from 5GS to EPS

For handover from 4GC to EPS, in last RAN3 meeting, it is agreed to take [1] as baseline and the only issue that needs further discussion is the name of the new introduced IE. After some offline discussion, the CR is updated in [2] which modified the name of the new introduced IE and made it more acceptable.
Proposal: It is proposed to agree [2] to support direct data forwarding for 5GC to EPS handover.

2.2 Direct data forwarding for handover from EPS to 5GS
For handover from EPS to 5GS, the open issue is how to support direct data forwarding if the target CU-CP decides to adopt flow to DRB mapping which is different with flow to E-RAB mapping. 
Two options were raised as below:

Option 1:The target CU-CP first follows the flow to E-RAB mapping in the source side and then perform remapping after data forwarding is completed. i.e. after target CU-CP receive Handover Request message, it would first send Bearer context setup request message in which the flow to DRB mapping is the same with flow to E-RAB mapping and then send Bearer context Modification Request message which includes the updated flow to DRB mapping information.
Option 2: The target CU-CP does the remapping during handover procedure. The target CU-CP request for data forwarding address corresponding to the flows mapping to the same E-RAB towards the target CU-UP. 
As to the above two solutions, extra steps are introduced for option 1. What’s more, it is not clear to the target CU-CP when data forwarding would be completed and thereby do not know when remapping should be initiated. With that, we think option 2 should be adopted.
Proposal 2: It is proposed to adopt option 2 to support direct data forwarding for inter-system HO from EPS to 5GS.
For handover from 5GS to EPS, to provide data forwarding information, the name Data Forwarding Tunnel to E-UTRAN list is used. Similarly, for the case of EPS to 5GS the names Data Forwarding from E-UTRAN Request list IE and Data Forwarding  from E-UTRAN Response list IE could be introduced in Bearer Context setup Request message and Bearer Context setup Response message.
Proposal 2bis: It is proposed to add Data Forwarding from E-UTRAN Request list IE into the PDU Session Resource To Setup Item IE and add Data Forwarding Tunnel from E-UTRAN Response list IE into the PDU Session Resource Setup Item IE.
2.3 Inter-system HO with shared (S)gNB
For inter-system HO with shared (S)gNB scenario, the WA made in last RAN3 meeting is as follow:

For inter-system HO with shared (S)gNB ,BEARER CONTEXT MODIFICATION procedure is used in the target CU-CP to setup bearer context in target CU-UP.

However, there is still some doubt on whether BEARER CONTEXT MODIFICATION procedure should be used or not. In fact, if BEARER CONTEXT MODIFICATION procedure is not used, the only option is to use BEARER CONTEXT SETUP procedure.
We think a Modification Request procedure is more proper. The reason is as follows:

1) From the perspective of specification principle, there should usually be only one UE context per interface. Unlike the interfaces outside a logical RAN node such as X2/Xn which are per-system, the interfaces within a logical RAN node, i.e. F1/E1 are common among all systems. In conventional intra-system procedures such as inter-MN handover without SN change and the SN is a split gNB, the modification procedure is used on F1AP/E1AP. Here for inter-system procedures the modification procedure should also be used for alignment.

2) From the perspective of implementation, using the modification procedure will naturally help the gNB-CU-UP to reuse the existing UE context, e.g. no longer needed to assign any TNL addresses for data forwarding if the DL data flow requested to be terminated at this gNB-CU-UP itself after the handover is already there before the handover.
Proposal 3: For the case of a split gNB used both as the source SgNB and as the target gNB, or vice versa, the Bearer/UE context modification procedures should be used on the F1 and E1 interfaces.

For inter-system HO with shared (S)gNB scenario, there might be some E-RABs terminated at the source MeNB to be subject of direct data forwarding. For these types of E-RABs, the target gNB-CU-CP has to request the gNB-CU-UP for the TNL addresses as the non-shared case, but by including one Data Forwarding from E-UTRAN Request list in the BEARER CONTEXT MODIFICATION REQUEST message instead. The gNB-CU-UP then replies with TNL addresses by including one Data Forwarding from E-UTRAN Response list in the BEARER CONTEXT MODIFICATION RESPONSE message instead. Figure 1 show the corresponding call flow:
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Figure 1: Direct data forwarding for E-UTRAN-to-NG-RAN handover with a CU-CP/UP split shared SgNB/gNB.
Proposal 4: It is proposed to add Data Forwarding from E-UTRAN Request list IE into the PDU Session Resource To Setup Modify Item IE and add Data Forwarding from E-UTRAN Response list IE into the PDU Session Resource Setup Modify Item IE.
3 Conclusion
Proposal: It is proposed to agree [2] to support direct data forwarding for 5GC to EPS handover.

Proposal 2: It is proposed to adopt option 2 to support direct data forwarding for inter-system HO from EPS to 5GS.
Proposal 2bis: It is proposed to add Data Forwarding from E-UTRAN Request list IE into the PDU Session Resource To Setup Item IE and add Data Forwarding Tunnel from E-UTRAN Response list IE into the PDU Session Resource Setup Item IE.
Proposal 3: For the case of a split gNB used both as the source SgNB and as the target gNB, or vice versa, the Bearer/UE context modification procedures should be used on the F1 and E1 interfaces.

Proposal 4: It is proposed to add Data Forwarding from E-UTRAN Request list IE into the PDU Session Resource To Setup Modify Item IE and add Data Forwarding from E-UTRAN Response list IE into the PDU Session Resource Setup Modify Item IE.
The corresponding CRs are in [3][4][5]
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