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1	Introduction
The handling of end marker packets has been addressed in previous RAN3 meetings in three main scenarios:  intra-system handovers, inter-system handovers and MR DC dual connectivity.
This paper focusses on the intra-system scenario. Understanding the intra-system case is indeed the basics to infer afterwards what are the relevant commonalities that we should derive for the inter-system case.

2	Description
To make the solution generic, one should consider the case where the I-UPF is different than the A-UPF (e.g. home routed scenario). More generally the following terminology is introduced in this paper:
· UPF-G is the UPF which receives the path switch order from the SMF and Generates the end marker towards source RAN (e.g. I-UPF in VPLMN or HPLMN UPF in inter-system handover)
· UPF-F is the UPF which is involved in the Forwarding of the packets.
In this paper we assume that the UPF-G always generates end marker packets without QFI tags i.e. the UPF-G always generates end marker packets per tunnel:
· One or several end marker packets for the PDU session tunnel towards source NG-RAN (intra-system and 5g to 4g handover)
· One or several end marker packets for the E-RAB to source eNB (for 4g to 5g handover).
End markers for Intra-System Handover
There may be DRB forwarding tunnels and PDU session forwarding tunnel.
For DRB forwarding tunnels, the source NG-RAN generates end markers per DRB tunnel. The principle is same as in LTE for these tunnels, therefore no QFI tag for the end marker packets.
For the PDU session, the are two possible solutions: 
· Solution 1: end markers per PDU session without QFI tag.
· Solution 2: QFI-tagged end markers per QoS flow.
After delivering the HO Command to the UE the source NG-RAN node sends SN Status Transfer and freezes the allocation of PDCP SN at this stage and can start the forwarding. This is before handover execution, UE reaching target side, path switch request triggering sending of end markers by UPF-G. The basic call flow for handover is recalled below:


Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO
Therefore, when the source NG-RAN node receives the end marker packets from UPF-G, data forwarding has already started and all forwarded packets are on their way to the target NG-RAN node over Xn. There is almost zero waiting time in the source NG-RAN node for the end marker and it is immediately forwarded. Therefore, reception of the end marker in target NG-RAN node cannot be optimized regardless if certain flows have packets being forwarded or not. 
In the intra-system handover case there is no need to have end marker per QoS flow. Solution 1 is good enough and simpler.


3	Conclusion and Proposal
This paper has shown that for intra-system handover there is no need to have end marker packets per QoS flow. Therefore solution 1 should be adopted.
Proposal 1: agree that for intra-system handover end markers per PDU session is good enough and agree the TP below for baseline September 18 version of TS38.300.

4	Text Proposal for TS 38.300

Handling of end marker packets:
The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF. If a forwarding PDU session tunnel has been setup, the source NG-RAN node forwards the GTP-U end marker packets received from the UPF towards the target NG-RAN node over the PDU session tunnel. If forwarding DRB tunnels have been setup, the source NG-RAN node generates one or several GTP-U end marker packets over each forwarding DRB tunnel when no more data packets are to be forwarded over that tunnel.
[bookmark: _Hlk516336135]When the target NG-RAN node receives the end marker packets over one DRB tunnel, it shall consider for all QoS flows mapped over that DRB tunnel that data forwarding has completed and it can start taking into account packets received over the target NG-U.
When the target NG-RAN node receives the end marker packets over one PDU session tunnel, it shall consider for all the QoS flows mapped over that PDU session tunnel for which no data forwarding took place over a DRB tunnel that data forwarding has completed and it can start taking into account packets received over the target NG-U.
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