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Introduction
For direct data forwarding between NG-RAN and E-UTRAN, it is minuted in the chairman notes that as below:
E1 aspects are expected to be the only open issue:
previous in R3-202003 (noted)
Company coordination is encouraged
Some companies expressed interests on this topic and there were some initial offline discussion on this issue. This contribution provides some observations and proposals based on the discussions.
Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]It seems there is common understanding that NG-RAN node could make the decision of flow to DRB mapping itself not following the flow to E-RAB mapping information sent from AMF.
Observation: It is confirmed that NG-RAN node could make the decision of flow to DRB mapping itself, not following the flow to E-RAB mapping
Then we would like to discuss the 5GC to EPC handover and EPC to 5GC handover separately.
1) [bookmark: OLE_LINK18][bookmark: OLE_LINK19]5GC to EPC handover
With observation 1,there would be problem for CP/UP separation scenario since CU-UP do not have flow to  E-RAB mapping while the data forwarding between source CU-UP and target eNB is per E-RAB. For the problem, we provide an example as figure 1 depicted. 


                                    Figure 1    5GS to EPS handover
In figure 1,QoS flow R and G are mapped to E-RAB 1 and Qos flow B is mapped to E-RAB 2 while CU-CP decides to map all of the 3 flows to DRB1.Two tunnels for E-RAB 1 and E-RAB 2 separately should be setup between gNB-CU-UP and eNB. Since the source gNB-CU-UP is unaware of the mapping between the E-RABs and the QoS flows, it is unable to map the user plane data into the correct E-RAB tunnels. 
For the problem, two solutions were on the table as below:
Solution 1:CU-CP informs CU-UP of the flow to E-RAB mapping information during Bearer Context Setup procedure and inform CU-UP of the data forwarding address per E-RAB after it received HO COMMAND message.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Solution 2: After CU-CP receives HO COMMAND message, it first initiates a flow to DRB remapping procedure towards CU-UP to guarantee E-RAB and DRB is 1:1 mapping via BEARER CONTEXT MODIFICATION REQEUST message. At the same time, the flow to DRB mapping in UE side is kept unchanged, i.e. no RRC signaling would be sent to UE to indicate the flow to DRB re-mapping made in network side.
Then CU-CP transforms the per E-RAB data forwarding tunnel to per DRB data forwarding tunnel and send to CU-UP via another BEARER CONTEXT MODIFICATION REQEUST. 
Some initial analysis on the above two solutions are as below:
	
	Impact to spec
	Whether extra step is needed for HO procedure
	Whether the SDAP configuration is different in network side and UE side 
	Whether there is problem for subsequent re-establishment and data transmission if HO failed 

	Solution 1
	Yes for stage 3
	No
	No
	No

	Solution 2
	No for stage 3 and Yes for stage 2
	Yes. After CU-CP receives HO COMMAND message, it needs to send BEARER CONTEXT MODIFCIATION REQUEST message to CU-UP twice
	Yes. The gNB would perform a flow to DRB remapping without informing UE
	Yes. In case HO failure 
happened and UE tries to do re-establishment in another gNB, the new gNB does not know the fetched UE context is not aligned with what it is in UE side i.e. the SDAP configuration in UE side and network side is different. There would be problem for the subsequent data transmission.




[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Proposal 1: For handover from 5GC to EPC in case of CP/UP separation, it is proposed to discuss the above two solutions and have conclusion on it.
2) EPC to 5GC handover
For EPC to 5GC handover, it is doubted whether direct data forwarding could be performed or not if flow to DRB mapping does not follow the flow to E-RAB mapping in target gNB.
One example is provided in which direct data forwarding could still be performed even the two mappings are different 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.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]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.So, for aggregated gNB scenario, there is no problem to support direct data forwarding for this case.
Observation: It is not mandatory to make E-RAB and DRB mapping as 1:1 in the target side for direct data forwarding during EPC to 5GC handover. 
However, if there is CP/UP separation, it should be CU-UP to provide the data forwarding tunnel per E-RAB which is absent in current E1AP.The proposed solution is to introduce E-RAB data forwarding request in BEAER CONTEXT SETUP/MODIFY REQUEST message(requesting tunnel address per E-RAB from target CU-CP to target CU-UP) and E-RAB data forwarding response in BEAER CONTEXT SETUP/MODIFY RESPONSE message(providing tunnel address per E-RAB from target CU-UP to target CU-CP).Details is in [1]
Proposal 2: It is proposed to discuss solutions on how to support direct data forwarding for EPC to 5GC handover in case the target gNB is  CP/UP separation. 
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Conclusion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the discussion, observations and discussions are provided as below:
Observation1: It is confirmed that NG-RAN node could make the decision of flow to DRB mapping itself, not following the flow to E-RAB mapping.
Proposal 1: For handover from 5GC to EPC in case of CP/UP separation, it is proposed to discuss the two solutions available and have conclusion on it.
Observation2: It is not mandatory to make E-RAB and DRB mapping as 1:1 in the target side for direct data forwarding during EPC to 5GC handover. 
Proposal 2: It is proposed to discuss solutions on how to support direct data forwarding for EPC to 5GC handover in case the target gNB is CP/UP separation. 
Reference
[1] R3-203697 Discussion on E1AP for inter-system direct data forwarding CATT, China Telecom, Nokia, Nokia Shanghai Bell, ZTE 
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