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1 Introduction

In RAN3#97 meeting, RAN3 agreed to have per-PDU session tunnel between gNB and UPF for data forwarding in case of inter-system handover. This agreement was reflected in RAN3 TS38.413 and SA2 spec TS23.502.

Tunnel granularity between gNB and UPF is per-PDU-session-tunnel 

In RAN3#99bis/RAN3#100 meeting, a new proposal is to have End to End per E-RAB tunnel (i.e. per E-RAB tunnel between gNB and UPF) for inter-system HO between 5GS and EPS. End marker was discussed together.
For each tunnel granularity i.e. per PDU session or per E-RAB, proper solution for end marker can be defined. It is better to separate the discussion on tunnel granularity and end marker handling.

This contribution compared the two solutions of tunnel granularity from data forwarding point of view and proposed a way forward. The other contribution in [2] discussed and clarified that per-E-RAB tunnel will not bring benefits comparing with per Qos flow end marker in the PDU session tunnel.
2 Discussion

Taking EPS to 5GS for example, the agreed solution and the new proposed solution were shown in Figure 1 below.
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Figure 1 Inter-system HO from EPS to 5GS
The key difference is whether it is per PDU session tunnel or per E-RAB tunnel between UPF and the NG-RAN. The benefits of the agreed per PDU session tunnel:
· One mechanism between UPF and NG-RAN for data transmission and for data forwarding
· Keep one data reception and data handling mechanism in the NG-RAN for forwarded data and transmitted data
According to the QFI in a received data packet and the tunnel from which the data packet is received, the NG-RAN node does the Qos flow to DRB mapping. This is the same for transmitted data and forwarded data.

If per E-RAB tunnel for data forwarding, the NG-RAN node needs to assign tunnel per E-RAB and to have different data handling function for forwarded data and transmitted data. The NG-RAN node does Qos flow to DRB mapping by considering the mapping of E-RAB ID <-> PDU session ID/Qos flow indicator.
For both solutions, the UPF needs to add QFI in the data packets and sends the data packets to the corresponding tunnel between UPF and NG-RAN. So the handling in the UPF is similar.
For the other direction from 5GS to EPS, there is additional complexity for the NG-RAN node if per E-RAB tunnel:
· The NG-RAN node receives data packets from the UPF per PDU session tunnel. In order to forward the data packets to the UPF in a per E-RAB tunnel, the NG-RAN node needs to check the mapping of E-RAB ID and PDU session ID/Qos flow indicator in order to decide to which tunnel a data packet should be forwarded.
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Figure 2 Inter-system HO from 5GS to EPS

Observation: There is no clear benefit for the per E-RAB tunnel. It only brings complexity for the NG-RAN node.
Proposal: It is proposed to stick the current agreement on the per PDU session tunnel between UPF and NG-RAN.
3 Conclusion
This contribution discussed the tunnel granularity and had the following observation and proposals:

Observation: There is no clear benefit for the per E-RAB tunnel. It only brings complexity for the NG-RAN node.
Proposal: It is proposed to stick the current agreement on the per PDU session tunnel between UPF and NG-RAN.
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