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1 Introduction

CB: # 85bis_InterSysDataFwd_E1_aspects

- Support direct data forwarding for DRBs containing QoS flows mapped to different EPS bearers?

- Support direct data forwarding if no 1:1 mapping exists between E-RABs and DRBs for DRBs containing QoS flows mapped to different EPS bearers?
- Whether to signal E-RAB ID over E1AP?

- first focus on 5G->4G HO, vs. go for a single solution for both directions?

- if agreeable, select among solutions on table

(CATT - moderator)

Summary of offline disc R3-204273
2 For the Chairman’s Notes
Propose to capture the following:

Agreement: Direct data forwarding from 5GS to EPS should be supported in case flow to DRB mapping is different with flow to E-RAB mapping.

The following is still open:

Open Issue 1: The solution on how to support direct data forwarding from 5GS to EPS in case flow to DRB mapping is different with flow to E-RAB mapping needs to be further discussed.
(Moderator’s summary: The discussion focus on whether E-RAB level data forwarding tunnel has relationship with the flow to DRB mapping. Keep in mind that the forwarded data for direct data forwarding is SDAP SDU. )

Open issue 2: Whether/how CU-UP should be aware whether the data forwarding is for intra-system handover or inter-system handover needs further discussion.
(Moderator’s summary: There are proposals to let the target node to handle, does it imply that we tend to change the behavuor of eNB? From moderator point of view, it is better to resolve the problem within NR side instead of E-UTRAN)

Open issue 3: For inter-system HO from EPS to 5GS, whether direct data forwarding should be support if one DRB contains QoS flows mapped to different E-RABs in the target gNB needs further discussion.
(Moderator’s summary:The discussion should only focus on scenario that one DRB contains QoS flows mapped to different E-RABs in the target gNB, The question is whether direct data forwarding is possible if one DRB contains flows mapped to two E-RABs)
3 Discussion
3.1 Inter-system handover from 5GS to EPS

Issue 1: According to the online discussion, it seems there is no objection to support direct data forwarding from 5GS to EPS in case flow to DRB mapping is different with flow to E-RAB mapping.
So, we propose to agree the following:
Conclusion 1: Direct data forwarding from 5GS to EPS should be supported  in case flow to DRB mapping is different with flow to E-RAB mapping.
If there is different view, please provide your comments here:
	Company
	Comments

	
	

	
	

	
	

	
	


Issue 2: How to support direct data forwarding from 5GS to EPS in case flow to DRB mapping is different with flow to E-RAB mapping.
Two feasible solutions are provided[1][2] as below:
Solution 1: CU-CP informs CU-UP of the flow to E-RAB mapping information during Bearer Context Setup procedure and informs CU-UP of the data forwarding address per E-RAB after it received HO COMMAND message.
Solution 2: After CU-CP receives HO COMMAND message, it indicates to the CU-UP the per-E-RAB tunnel assigned by the target eNB using the DRB information in Bearer Context Modification Request message.
Companies are invited to provide views on the two solutions:
	Company
	Solution

	CATT
	Solution 1. In fact, the issue also related to the CB#86bis,i.e.in case of direct data forwarding from 5GS to EPS, the forwarded data should be user data payload of the packet received from NG-U PDU session tunnel or PDCP SDU without QFI. We think the correct behavior of the source NG-RAN node is to forward the fresh data from CN without any SDAP header which could be realized by solution 1. 

	Huawei
	Maybe solution 1.1 can be considered as well. 
· Solution 1.1: CU-CP informs CU-UP of the flow to E-RAB mapping information and the data forwarding address per E-RAB during Bearer Context Modification procedure after it received HO COMMAND message
In this case, the source-UP will forward these fresh QoS flow packets (without SDAP header) via the E-RAB tunnel. 
This seems easier to have a single step informing the mapping relationship and data forwarding address in a single message, without two messages. 


	Samsung
	Solution 2. E-RAB ID is not necessary over E1. From technical point of view, the only thing needed is to inform the CU-UP the per E-RAB tunnel and the Qos flows mapped to each tunnel. Using a mapped DRB ID for this link is enough, similar like EN-DC. From the CR for solution1, it could be observed solution 1 bring many changes.

	Nokia
	Solution 1  (we can then refine later among solution 1 variants).

	Ericsson
	Solution 2. 
E-RAB IDs are for sure not needed. The question is about the number of tunnels per DRB. But the scenario itself is questionable, as explained in our response paper.
Stage-2 mention that the number of tunnels = number of E-RAB? If number of DRBs = number of E-RABs, there is no problem

	China Telecom
	Solution 1. Agree with CATT and Nokia


Moderator’s summary: The discussion focus on whether E-RAB level data forwarding tunnel has relationship with the flow to DRB mapping. Keep in mind that the forwarded data for direct data forwarding is SDAP SDU. 
Issue 3:Whether/how CU-UP should be aware whether the data forwarding is for intra-system handover or inter-system handover.

There is proposal in [3]to let CU-UP know whether the data forwarding is due to intra-system HO or inter-system HO .The reason is that the forwarded data type is different in the two cases. Two solutions are provided:
Solution 1:Same solution as solution1 for open issue 2

Solution 2:Introduce an indication to Bearer Context Modification Request message.
Companies are invited to provide views on this issue

	Company
	Yes/no
	Solution

	CATT
	Yes,CU-UP should be aware.As discussed during online session, for inter-system from 5GS to EPS, the forwarded data transferred per E-RAB tunnel is just the user data payload received in NG-U while for intra-system HO, the forwarded data per DRB tunnel is the PDCP SDU/PDCP PDU, we think CU-UP needs to be aware of the different HO type and forward the corresponding data type
	Solution 1.We prefer the solution which could resolve both issue2  and issue3

	Huawei
	Yes. The CU-UP is not aware whether this is an intra-system handover (lossless) or inter-system handover (not lossless) when the DRB level forwarding tunnel is setup.


	Solution 1.1 more preferred, then solution 2 is a candidate. 
Without these solutions, maybe one implementation is that the receiver side (eNB) can decide whether to discard the forwarded packets based on the GTP-U header, e.g., checking the PDCP SN carried or not. But it seems not a good approach. 

	Samsung
	In Huawei paper, the intention to differentiate the intra-system and inter-system HO is for the source CU-UP to decide whether the PDCP SDU with SN (transmitted but not Acked by the UE) should be forwarded or not. Two cases are already existed for intra-system handover i.e. delta configuration and full configuration. The target decides delta configuration or full configuration. In case of full configuration, the PDCP SDU with SN is not useful in the target. But the source doesn’t know whether the target decided full configuration or delta configuration. So the source can forward but the target will discard those PDCP SDUs with SN. If we try to optimize this, it’s better to start from intra-system.
	

	Nokia
	Yes
	Same view as CATT. Solutiion 1.

	Ericsson
	No indication is needed. CU-UP does not have to know. Agree with Samsung, we can rely on the target, and this is what we already do in intra-system
	

	China Telecom
	Yes, we think the CU-UP need to aware of the HO type during DRB tunnel setup
	


Moderator’s summary: There are proposals to let the target node handle,does it imply that we tend to change the behavuor of eNB? From moderator point of view,it is better to resove the problem within NR side instead of E-UTRAN.
3.2 Inter-system handover from EPS to 5GS
Issue 4: For inter-system HO from EPS to 5GS, whether direct data forwarding should be support if one DRB contains QoS flows mapped to different E-RABs in the target gNB?
One example is provided as below:
The flow to E-RAB mapping decision in 5GC: Flow A + flow B => E-RAB 1 and flow C => E-RAB 2 

The flow to DRB mapping decision in target gNB: Flow A+ flow B+ flow C => DRB 1.
Target gNB allocates TNL address 1 for E-RAB 1 and TNL address 2 for E-RAB 2. Source eNB send the data for E-RAB1 and E-RAB 2 to the corresponding tunnel and the target gNB put all the received packets from both TNL address 1 and 2 into the buffer for DRB1.
Companies are invited to provide views on this issue

	Company
	Yes/no
	Comment

	CATT
	Yes. 
	Since direct data forwarding could be realized as described above, no reason to not support it.

	Huawei
	Would say yes, but this is only one of scenarios. 
But need to consider other scenarios as well. 
	For 4G to 5G handover, the awareness of the QoS flow to E-RAB mapping at the UP during handover seems not very necessary, compared to the 5G to 4G handover. 
The target CP can inform target UP to setup equal number of E-RAB IDs (in terms of DRBs), and also can setup more DRBs if any need. 



	Samsung
	The target should temporally use the same mapping as the source to handle forwarded packets. 
	Otherwise, it doesn’t work in the following two scenarios
For example 1:

In the souce:                    E-RAB1: QFI1 & QFI2,      E-RAB2: QFI3                   

The target gNB decides: New DRB1: QFI1,               New DRB2: QFI2 & QFI3 

The forwarded data packets have no QFI information, how the target gNB can identify the data packets of QFI2 received from the E-RAB1 tunnel and distribute it to the DRB2? Seems no way.

For example 2:

In the source:                    E-RAB1: QFI1 & QFI2                   

The target gNB decides: New DRB1: QFI1,               New DRB2: QFI2 

Comparing using the same mapping and the example given by CATT (restrict that the number of E-RABs in the source shall be more than the number of DRBs in the target), the example doesn’t bring any benefit but with signaling changes.

	Nokia
	Yes.
	Same view as CATT.

	Ericsson
	No
	Agree with Samsung

	China Telecom
	Yes
	Agree with CATT


Moderator’s summary:The discussion only focus on scenario that one DRB contains QoS flows mapped to different E-RABs in the target gNB,The question is whether the target gNB should always for the flow to E-RAB mapping.
4 Conclusion, Recommendations

To be edited, if needed
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