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1 Introduction

In last RAN3 meeting, on how to support lossless intra-system HO in CP-UP separation scenario, there were some initial discussions. In this contribution, we make further analysis and provide proposal accordingly.

2 Discussion
In previous RAN3 meeting, we already had some discussions on 3 typical scenarios for flow to DRB remapping at handover which is also depicted in Figure1.
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        Figure 1 Flow to DRB remapping during handover
For case 1 and case 2, there is no doubt that lossless could be guaranteed since the DRBs configured in the source node are also established in the target node. However, for case 3, it is a little different. During handover procedure, in DL, the target could allocate data forwarding tunnel for all DRBs in the source node including DRB1, DRB2, DRB3.Considering there is no DRB3 configured in UE from target side, the forwarded data for DRB3 could only be sent via DRB2 after UE access to the target node. By implementation, for example, the target NG-RAN node first transmits the forwarded data from source side before transmitting data from 5GCN and the target gNB transmits all forwarded data to UE no matter it was already successfully delivered to UE or not (since no PDCP status for DRB3, the target could not know the DL delivery status in source side).With this, it is possible to support lossless for DL.
In UL, after UE access to the target node, UE would remove all contexts related to DRB3 which means it is impossible to transmit the buffered data for DRB3.So, it is not possible to support lossless in UL for case 3.   

Observation 1: When QoS flow to DRB remapping happened at handover, lossless delivery could be supported for the case that the same DRB are configured in both source node and target node. The forwarded data could be transmitted in the target node via new DRB.
Observation 2: For case 3, i.e. Some DRB(s) configured at source side is removed at the target side, it is not possible to support lossless in UL. However, in DL, it is still beneficial to support data forwarding for the DRB3 i.e. DRB which is removed in the target node. 
Then, to support data forwarding for all cases, it is required for the target NG-RAN node to know the flow to DRB mapping information in the source side and provides data forwarding information accordingly. However, in case the target gNB is CP/UP separation, the CU-UP does not have the source flow to DRB mapping information. In the previous RAN3 meeting, it was ever proposed to introduce more IEs in DRB to be setup list IE in Bear context Setup Request message to let CU-UP to know the flow to DRB mapping in the source side. It could work, however, we prefer to introduce an independent structure to enable the target CU-CP to request data forwarding tunnel according to the flow to DRB mapping in source side. The reason is as below:

1) First, since the only requirement for CP/UP separation scenario is to let CU-UP allocate a data forwarding tunnel for all DRBs in source side, we think it is clearer to use an independent structure to indicate the mapping information and provide corresponding data forwarding information.

2) For case 3, since DRB3 is not established in the target side, it seems not proper to request the CU-UP to setup a new DRB via DRB to be setup list IE which includes many mandatory IEs such as SDAP configuration, PDCP configuration. 
3) There is some backward compatibility issue for issue3. For a legacy CU-UP, it would really setup a DRB3 which would never be used. While in UE side, DRB3 does not exist. It seems not proper to keep the configuration in network side and UE side inconsistent.

Proposal 1: It is proposed to 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 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.
The proposed structure that should be introduced in Bearer Context Setup Request message is 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 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 proposed 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 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
	 
	-
	-


3 Conclusion

Based on analysis above, we have the following observations and proposals:

Proposal 1: It is proposed to 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 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.
The corresponding CR is in [1] which cover both inter-system handover form EPS to 5GS case and date forwarding for intra-system HO case.

4 Reference

[1] R3-21XXXX  CR to 38 463 on Support of direct data forwarding from EPS to 5GS and data loss minimization for intra-system HO China Telecom, CATT, ZTE
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