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1. Introduction
In the last meeting we discussed how to support the inter system data forwarding and end marker. Based on the online and offline discussion, we tried to compromise, however there’s no consensus yet. There’re 5 solutions summarized in the summary of the offline discussion [1], as below:   
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In this contribution, we will further discuss the solutions for inter system data forwarding and end marker, try to find a better compromise and provide relevant proposals.
2. Discussion
Base on the online and offline discussion, we tried to compromise, but we have not reached the consensus on the two compromised solution i.e. option 2 and 2bis. For the end marker, it’s aligned between option 2 and 2a, UPF only operate as mode b. The main divergence between option 2 and 2b is how to forward the data and end marker from UPF to target NG-RAN node for inter system handover from EPS to 5GS.

· In option 2, UPF can operate either mode a or mode b for data forwarding, depending on whether it has DL TFT.

· In option 2b, UPF only operate mode b for data forwarding, despite whether UPF has DL TFT.

Observation 1: Option 2 and 2bis are aligned in handling of end marker, both operate as mode b.
Observation 2: the divergence between option 2 and 2bis is UPF can operate either mode a or mode b, or only operate mode b for the forwarded packets.

Double checked with SA2, in case anchor UPF is used for data forwarding, anchor UPF could use DL TFT to distinguish the QoS flows for the forwarded data from an E-RAB Tunnel. On the contrary, intermediate UPF does not have DL TFT and could not distinguish the QoS flows for the forwarded data from an E-RAB Tunnel.
Observation 3: Anchor UPF has DL TFT and could operate mode a, while intermediate UPF does not have DL TFT and could only operate mode b.

​​​

In the following tabular, we will compare the two potential compromised solution, option 2 and 2bis, try to figure out the impact to UPF, impact to target NG-RAN in case of inter system data forwarding from EPS to 5GS.
	
	Option 2
	Option 2bis

	
	UPF has DL TFT
	UPF does not have DL TFT
	UPF has DL TFT
	UPF does not have DL TFT

	Impact to UPF
	UPF add per flow tagging for the forwarded data from per E-RAB tunnel.

UPF send end marker in the PDU session tunnel with any QFI mapped to the E-RAB.

Should specify how to handle the end marker in UPF.
	UPF add one of the QFI from the QoS flows mapped to the E-RAB.

UPF send end marker in the PDU session tunnel with any QFI mapped to the E-RAB.
	UPF add one of the QFI from the QoS flows mapped to the E-RAB.

UPF send end marker in the PDU session tunnel with any QFI mapped to the E-RAB.

Should specify how to handle the data forwarding and end marker in UPF.
	UPF add one of the QFI from the QoS flows mapped to the E-RAB.

UPF send end marker in the PDU session tunnel with any QFI mapped to the E-RAB.

	Impact to target NG-RAN
	Same handling for the forwarding data as intra NR data forwarding.

When receives an end marker with a QFI, it shall understand it as data forwarding is finished for the mapped E-RAB.

Should specify how to handle the end marker in the target NG-RAN.
	Same handling for the forwarding data as intra NR data forwarding.

When receives an end marker with a QFI, it shall understand it as data forwarding is finished for the mapped E-RAB.

Should specify how to handle the end marker in the target NG-RAN.
	Same handling for the forwarding data as intra NR data forwarding.

When receives an end marker with a QFI, it shall understand it as data forwarding is finished for the mapped E-RAB.
Should specify how to handle the end marker in the target NG-RAN.
	Same handling for the forwarding data as intra NR data forwarding.

When receives an end marker with a QFI, it shall understand it as data forwarding is finished for the mapped E-RAB.
Should specify how to handle the end marker in the target NG-RAN.


Considering the impact to NG-RAN:
Base on the comparison above, both option 2 and option 2bis have the same impact to the target NG-RAN node, no matter UPF has DL TFT or not. Different data forwarding granularity but the same handling in the target NG-RAN node. And we should specify how to handle the end marker in the target NG-RAN.

Observation 4:  Option 2 and option 2bis have the same impact to the target NG-RAN.

Observation 5: For either option 2 or 2bis, how to handle the end marker in the target NG-RAN should be specified.

Considering the impact to UPF:
For the option 2, if the UPF has DL TFT, UPF add per flow tagging for the forwarded packets from per E-RAB tunnel, else UPF add one of the QFI from the QoS flows mapped to the E-RAB. This is common things to UPF,  not new requirement, and nothing need to be specified. On how to handle the end marker in UPF, it seems something need to be specified especially in case of UPF operate mode a for the data forwarding.

For the option 2bis, no matter DL TFT exists or not, UPF operate mode b for data forwarding and end marker. This requires to specify how to handle data forwarding and end marker in UPF, especially for the case where UPF has DL TFT but operate mode b for data forwarding and end marker.
Observation 6: For Option 2, how to handle the end marker in UPF should be specified, especially when UPF has DL TFT.

Observation 7: For Option 2bis, how to handle data forwarding and end marker should be specified for UPF, especially when UPF has DL TFT but operate mode b for data forwarding and end marker.

Base on the discussion above, we see option 2 and option 2bis have similar impact to UPF and NG-RAN. But considering option 2 has finer granularity for data forwarding, we could take option 2 as the compromised solution.

 Proposal 1: Select Option 2 as the compromised solution, due to it has finer granularity for data forwarding and less standard impact to UPF and NG-RAN.

3. Conclusion 

This paper further discussed the possible solutions for inter system data forwarding between EPS and 5GS. Based on the discussion we have the following observations and proposals:
Observation 1: Option 2 and 2bis are aligned in handling of end marker, both operate as mode b.
Observation 2: the divergence between option 2 and 2bis is UPF can operate either mode a or mode b, or only operate mode b for the forwarded packets.

Observation 3: Anchor UPF has DL TFT and could operate mode a, while intermediate UPF does not have DL TFT and could only operate mode b.

Observation 4:  Option 2 and option 2bis have the same impact to the target NG-RAN.

Observation 5: For either option 2 or 2bis, how to handle the end marker in the target NG-RAN should be specified.

Observation 6: For Option 2, how to handle the end marker in UPF should be specified, especially when UPF has DL TFT.

Observation 7: For Option 2bis, how to handle data forwarding and end marker should be specified for UPF, especially when UPF has DL TFT but operate mode b for data forwarding and end marker.

 Proposal 1: Select Option 2 as the compromised solution, due to it has finer granularity for data forwarding and less standard impact to UPF and NG-RAN.
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Option 1: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 


Option 1bis: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 


Nokia interpretation of Samsung Option 1 (solution 2): UPF can operate either on per flow tagging (mode a) or per E-RAB tagging (mode b) depending if it has the DL TFT.


Option 2: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 


UPF can operate either mode a or mode b for data forwarding, UPF only operate as mode b for end marker. (Possible compromisation proposed by Samsung, CATT during offline)


Option 2bis: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 


Possible Simplification of option 1 (solution 2) proposed by Nokia on Monday: UPF always operates in solution 2 mode b (at least in release 15). It is claimed (by further check needed) that this leads to same specification impact i.e. option 2 and option 2bis are equivalent from our 3GPP specification perspective.


Option 3: Nokia/Ericsson interpretation/proposal of end to end E-RAB tunnels (needs SA2 update)
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