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1
Introduction

At RAN3 #99bis meeting, a summary of offline discussion on handling of data forwarding tunnel and end marker has been given in [1]. Questions to be addressed are quoted as below,

Data forwarding tunnels
· For Case 1, i.e. intra-system handover
· No questions to address (views are aligned)
· For Case 2, i.e. inter-system handover (5G => 4G)
· Should tunnel from Src-RAN to UPF be per PDU session (i.e. keep status quo) or per E-RAB (i.e. allows E2E E-RAB forwarding tunnel)?
· For Case 3, i.e. inter-system handover (4G => 5G)
· Should tunnel from UPF to Tgt-RAN be per PDU session (i.e. keep status quo) or per E-RAB (i.e. allows E2E E-RAB forwarding tunnel)?
· NOTE: For both solutions, UPF needs to add NG-U header
End marker handling (for data forwarding tunnels)
· For data forwarding over PDU session tunnels, should end marker packets be sent per tunnel or per QoS flow?
At last meeting, related issues were discussed but no agreements were reached, it is marked as to be continued. 
The solutions put forward in the summary addressed two aspects, data forwarding tunnel and end marker.  Basically, they are two different issues, which should be treated separately. In this contribution, we provide further analysis on data forwarding tunnel handling for inter-system handover and make corresponding proposals.
2
Discussion
Regarding the data forwarding tunnel for inter-system handover, in the previous several meetings, we have already made agreements to use PDU session tunnels between NG-RAN node and UPF. The corresponding TPs have been captured into related RAN3 TS. Moreover, the overall procedures in SA2 specification for inter-system handover and data forwarding are quite align with current RAN3 specification.
Tunnel granularity between gNB and UPF is per-PDU-session-tunnel
The key divergence of the abovementioned two solutions is who will perform E-RAB to PDU session tunnel mapping. For inter-system HO from EPS to 5GS and vice versa, we find that there should be no problem for the 5GS to implement E-RAB to PDU session tunnel mapping and vice versa. Also, note that, in this way, it is more align with the tunnel treatment for intra-system handover. 
Take inter-system HO from 4G to 5G as an example, the status quo and new proposal are illustrated in figure 1. Some benefits are observed by applying per PDU session data forwarding tunnel. Firstly, it keeps the same mechanism for normal data transmission and data forwarding. Moreover, the behaviour of target NG-RAN node after receiving the normal data and forwarded data are consistent, i.e., perform QoS flow to DRB mapping directly according to the QFI information encapsulated in the GTP-U header. By contrast, adopting per E-RAB tunnel will impose extra complexity on the NG-RAN node, it has to differentiate and set up different tunnels for normal data transmission and data forwarding, and additionally, perform mapping between E-RAB and QoS flows. 
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Figure 1 Status quo and new proposal of data forwarding tunnel for 4G to 5G HO
Observation 1: Applying per PDU session tunnel shows some benefits while per E-RAB tunnel will impose extra complexity on the NG-RAN node.
Based on the analysis and observations, we propose to keep the status quo.
Proposal 1: Regarding the data forwarding tunnel for inter-system HO, we propose to keep the status quo.
3. Conclusion

In this contribution, we further analyze data forwarding tunnel handling for inter-system handover and make corresponding proposals as follows,
Observation 1: Applying per PDU session tunnel shows some benefits while per E-RAB tunnel will impose extra complexity on the NG-RAN node.
Proposal 1: Regarding the data forwarding tunnel for inter-system HO, we propose to keep the status quo.
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