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1 Introduction

In last RAN3 meeting, on direct data forwarding for inter-system HO, there are still some open issues left. In this contribution, we make further analysis on E1 aspect for the above issues and provide proposal accordingly.

2 Discussion
2.1 Inter-system HO from EPS to 5GS

In the previous RAN3 meeting, it was already agreed to consider solutions on direct data forwarding from EPS to 5GS in case one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB.
However, with consideration on intra-system HO, we think direct data forwarding could be supported also for other remapping scenarios. Figure 1 give some examples.
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                               Figure 1: Direct data forwarding for inter-system HO
In figure1, for case 3,we already have agreement to support direct data forwarding i.e. data in E-RAB2 and E-RAB 3 are forwarded to DRB2.In fact, direct data forwarding is also possible for case 1 and case 2.For example, in case1,even the flows included in DRB1 and E-EAB1 is not the same, it is still allowed to forwards the data in E-RAB1 to DRB1 and  the target gNB transmits the forwarded data via DRB1.In intra-system handover, we already adopt the similar mechanism. The difference between intra-system and inter-system HO is that lossless is not required for inter-system HO.
Observation 1: For inter-system HO from EPS to 5GS, direct data forwarding could be supported for all remapping cases i.e. No matter what flow to DRB mapping decision is made in the target gNB, direct data forwarding could be supported for inter-system HO from EPS to 5GS.
As to solutions on inter-system HO, we think the a common solution could be adopted for both intra-system HO and  inter-system HO. The proposed change is as follow which is also proposed in [1]:
In Bearer Context Setup Request message, a new Data Forwarding  Request List IE is introduced as below:

	>Data Forwarding  Request List
	
	0..1
	
	
	
	

	>> Data Forwarding Request List Item
	
	1..< maxnoofDRB >
	
	Request for data forwarding address according to the flow to DRB/E-RAB mapping information in the source sides
	
	

	>>>DRB ID
	O
	
	DRB ID in the source side
	This IE is present only for intra-5GS handover
	
	

	>>>Data forwarding Request information
	M
	 
	Data Forwarding Information 

9.3.2.5
	
	
	


The new introduced structure in Bearer Context Setup Response message is as below:
	>Data Forwarding  Response List
	
	0..1
	
	Provided data forwarding address according to the flow to DRB/E-RAB mapping information in the source side
	
	

	>> Data Forwarding Response  List Item
	
	1..< maxnoofDRB >
	
	
	
	

	>>>DRB ID
	O
	
	DRB ID in the source side
	This IE is present only for intra-5GS handover
	
	

	>>>Data forwarding Response information
	M
	 
	Data Forwarding Information 

9.3.2.6
	
	
	

	>>>QoS Flow List
 
	M
	 
	QoS Flow List
9.3.1.12
	 
	-
	-


Proposal 1: Adopt the same solution for inter-system HO and intra-system HO i.e. introduce a new structure Data Forwarding Request list IE in E1 interface to enable the target CU-CP request data forwarding tunnel according to the flow to E-RAB/DRB mapping in source side in Bearer Context Setup Request message. The target CU-UP provides the data forwarding tunnel in the response message accordingly via Data Forwarding Response list IE.
2.2 Inter-system HO with shared (S)gNB

For inter-system HO with shared (S)gNB scenario, the open issues left in last RAN3 meeting are as follows:

2) Further discuss on stage 2/stage 3 impact on how to support inter-system HO with shared SgNB

3) How to achieve data forwarding in intra-CU-UP case?

In last RAN3 meeting, there are some discussions on whether Bearer Context Modification or Bearer context Setup procedure should be used. In fact, both of the options could work. However, we prefer to use Bearer Context Modification Request procedure. 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 the new structure Data Forwarding  Request List in the BEARER CONTEXT MODIFICATION REQUEST message instead. The gNB-CU-UP then replies with TNL addresses by including one Data Forwarding  Response List in the BEARER CONTEXT MODIFICATION RESPONSE message instead. Figure 3 show the corresponding call flow:
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Figure 3: 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 Request list IE into the PDU Session Resource To Setup Modify Item IE and add Data Forwarding Response list IE into the PDU Session Resource Setup Modify Item IE in Bearer Context Modification procedure.
3 Conclusion

Based on analysis above, we have the following observations and proposals:
Observation 1: For inter-system HO from EPS to 5GS, direct data forwarding could be supported for all remapping cases i.e. No matter what flow to DRB mapping decision is made in the target gNB, direct data forwarding could be supported for inter-system HO from EPS to 5GS.

Proposal 1: Adopt the same solution for inter-system HO and intra-system HO i.e. introduce a new structure Data Forwarding Request list IE in E1 interface to enable the target CU-CP request data forwarding tunnel according to the flow to E-RAB/DRB mapping in source side in Bearer Context Setup Request message. The target CU-UP provides the data forwarding tunnel in the response message accordingly via Data Forwarding Response list IE.

Proposal 2: 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 3: It is proposed to add Data Forwarding Request list IE into the PDU Session Resource To Setup Modify Item IE and add Data Forwarding Response list IE into the PDU Session Resource Setup Modify Item IE in Bearer Context Modification procedure.
The stage 2 and stage 3 CR are in [2][3] 
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