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Introduction
The solutions to support direct data forwarding from SA to MR-DC and from MR-DC to SA in scenario 1 and scenario 2 have been agreed at RAN3#114bis and RAN3#115 meetings. 
This contribution discussed direct data forwarding for mobility between DC and SA in other scenarios.
Discussion
Direct data forwarding from MR-DC to eNB
[bookmark: OLE_LINK26]For supporting direct data forwarding from MR-DC to NR SA, the agreement at last meeting is as follow:
Agree the compromised WF for MR-DC to NR SA HO in scenario 1 and scenario 2:
	  - For EN-DC to SA, use option 3a
	  - For intra-5GS MR-DC to SA, use option 2a
The rationale behind this WF is that:
· For inter-system handover from EN-DC to NR SA, SgNB modification procedure between source MeNB and source SgNB is not needed. Because the source MeNB doesn’t need to contact with the source SgNB currently. In order to not increase the handover latency and not impact the overall handover signaling flow, Option 3a is appropriate.
· For intra-system handover from MR-DC connected to 5GC to NR SA, SN modification procedure between the source NG-RAN node and source SN may be needed for getting the Qos flow to DRB mapping for SN terminated bearers or for delta configuration. In the two cases, SN modification procedure before Handover Required message may be needed. So for intra-system handover from MR-DC connected to 5GC to NR SA, option 2a variant could be used.
Handover from MR-DC to eNB is supported in Rel-16, as captured in TS37.340:
	              To (column)

HO from (row)
	E-UTRA with EPC

	E-UTRA with EPC
	YES

	E-UTRA with 5GC
	YES

	NR
	YES

	GERAN or UTRAN
	YES

	EN-DC
	YES

	NGEN-DC
	YES

	NE-DC
	YES

	NR-DC
	YES



How to support direct data forwarding from MR-DC to eNB is not clear.
For MR-DC to eNB handover, similar as handover from EN-DC to SA, SN modification procedure between source MN and source SN is not needed. So Option 3a is appropriate. 
To support direct data forwarding from MR-DC to eNB with Option 3a, similar change as in [3] should be made in S1AP. The CR is provided in [7].
Proposal 1: Agree Option 3a for direct data forwarding from MR-DC to eNB and CR in [7].

 Data forwarding from SA to MR-DC and from MR-DC to SA in Scenario 3 (MN has no direct forwarding, SN has direct forwarding)
At RAN3#114bis-e meeting, there were the following working assumptions for scenario 3 as below:
WA: Support direct data forwarding from the source NG-RAN node to the target SN in scenario 3. Continue to discuss the solutions. Whether the WA will be changed to the agreement is depending on the specification impact.
WA: Support direct data forwarding from the source SN to the target NG-RAN node in scenario 3. Continue to discuss the solutions. Whether the WA will be changed to the agreement is depending on the specification impact.
At RAN3#115-e meeting, there were the following agreement for scenario 3:
Scenario 3
For scenario from NR SA to EN-DC handover in Scenario 3:
· Source NG-RAN node doesn’t include Direct Forwarding Path Availability IE Handover Required message for handover from NR SA to EN-DC in scenario 3.
· The same as scenario 1 and scenario 2, it should be the target SN to decide whether direct forwarding path is available between the source NG-RAN node and the target SN
To be continued on Scenario 3.

Inter-system handover from NR SA to EN-DC
[bookmark: OLE_LINK28]There are two ways for supporting direct forwarding in scenario 3:
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Option 1: For MN terminated bearers, indirect data forwarding is used i.e. source NG-RAN node -> UPF-> SGW->target MN. 
For SN terminated bearers, direct data forwarding is used i.e. source NG-RAN node -> target en-gNB.
Option 2: For MN terminated bearers, indirect data forwarding is from source NG-RAN node -> target en-gNB -> target MeNB
                For SN terminated bearers, direct data forwarding is used i.e. source NG-RAN node -> target en-gNB.
For SN terminated bearers, there is no difference for the two options. The difference is for MN terminated bearers.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]We think option 1 is a reasonable approach. For MN terminated bearers, it’s strange to forward data from source NG-RAN node to the target SN then to the target MN.
Proposal 2: Agree Option 1 for direct data forwarding from NR SA to EN-DC in scenario 3.

[bookmark: OLE_LINK31][bookmark: OLE_LINK32]For option 1, the specification impact is that the target node sends an indicator for SN terminated bearers. Then core network node could skip to assign indirect data forwarding tunnels. The change to TS36.413 is demonstrated as follow:
	E-RABs Admitted List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver DL PDUs.
	-
	

	>>DL Transport Layer Address
	O
	
	9.2.2.1
	
	-
	

	>>DL GTP-TEID
	O
	
	9.2.2.2
	To deliver forwarded DL PDCP SDUs.
	-
	

	>>UL Transport Layer Address
	O
	
	9.2.2.1
	
	-
	

	>>UL GTP-TEID
	O
	
	9.2.2.2
	To deliver forwarded UL PDCP SDUs.
	-
	

	>>Direct Forwarding Available
	O
	
	9.2.3.15
	Indicates that direct forwarding path is available for SN terminated bearers
	-
	



The CR is provided in [8] for handover from NR SA to EN-DC。
For handover from NR SA to MR-DC connected to 5GC, similar change is needed. The CR in [9] is provided for handover from NR SA to MR-DC connected to 5GC.
Proposal 3: Agree the CR in [8][9] to support direct data forwarding from NR SA to MR-DC.

 Inter-system handover from EN-DC to SA
Similar as the other direction, there are two ways for supporting direct forwarding in scenario 3:
Option 1: For MN terminated bearers, indirect data forwarding is used i.e. source MN -> SGW->UPF-> target NG-RAN node. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]For SN terminated bearers, direct data forwarding is used i.e. source SN -> target NG-RAN node.
Option 2: For MN terminated bearers, indirect data forwarding is from source MN-> source SN-> target NG-RAN node
                For SN terminated bearers, direct data forwarding is used i.e. source SN -> target NG-RAN node.
For SN terminated bearers, there is no difference for the two options. The difference is for MN terminated bearers.
We think option 1 is a reasonable approach. For bearers terminated at the target MN, it’s strange to forward data from source MN to the source SN then to the target NG-RAN node.
Proposal 4: Agree Option 1 for direct data forwarding from EN-DC to NR SA in scenario 3.

For handover from EN-DC to SA, it was agreed that the target node decides whether data forwarding path is available. The target can also know the bearers terminated at the source SN via RRC container. Therefore, the target can send an indicator for SN terminated bearers. Then core network node could skip to assign indirect data forwarding tunnels.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Observation: once the changes in [9] to support direct data forwarding from NR SA to MR-DC is agreed, direct forwarding from the source SN to the target node in scenario 3 can be supported as well.
Conclusion
This contribution discussed direct data forwarding in two scenarios:
Scenario 1 is direct data forwarding from MR-DC to eNB. To support this scenario, we have the following proposals:
Proposal 1: Agree Option 3a for direct data forwarding from MR-DC to eNB and CR in [7].
The other scenario is how to support scenario 3 for direct forwarding from MR-DC to SA and from SA to MR-DC. To support scenario 3, we have the following proposals and observation:
Proposal 2: Agree Option 1 for direct data forwarding from NR SA to EN-DC in scenario 3.
Proposal 3: Agree the CR in [8][9] to support direct data forwarding from NR SA to MR-DC.
Proposal 4: Agree Option 1 for direct data forwarding from EN-DC to NR SA in scenario 3.
[bookmark: _GoBack]Observation: once the changes in [8][9] to support direct data forwarding from NR SA to MR-DC is agreed, direct forwarding from the source SN to the target node in scenario 3 can be supported as well.
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