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RAN3 received at last RAN3#110 an LS in [3] from CT4 asking whether UPF shall generate End Marker packets with or without QFI indicator. Also, CT4 asked if End Markers with QFI tag are used, what is the granularity of this QFI tag.

The NG-RAN initiated QoS Flow mobility is described in section 10.14.3 of TS 37.340 with the following call flow.
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1. SN Addition/Modification Request (UPF UL TNL address @MN)

6. Random Access Procedure

3. RRCConnectionReconfiguration

2. SN Addition/Modification Request Acknowledge (additional DL TNL address @SN)

4. RRCConnectionReconfigurationComplete

5. SN Reconfiguration Complete

   6a. UL data transmission

7. PDU Session Resouce Modify Indication (DL TNL, QoS flowsassociated;  

    additional DL TNL, QoS flows associated)

8. PDU Session Resouce Modify Confirm (UL TNL, additional UL TNL)

9. SN Modification Request (UL TNL)

10. SN Modification Request Acknowledge

   6b. UL SDAP End Marker

6c. GTP-U End Marker Packet

   6d. UL packet delivery

If in-order delivery is required for a QoS flow, the SN 

buffers those QoS flow packets received from the 

UE until it receives an indication that the MN has 

delivered all UL packets to UPF for that QoS flow.


As we can see the forwarding of uplink packets including uplink End Marker packets is well specified but the handling of downlink forwarding packets and End Markers is absent. 
In fact, for a multi-vendor operation, the following specification is missing:

1/ handling of DL End Markers from UPF to MN

2/ handling of DL End Marker from MN to SN

Handling of DL End Marker packets from UPF to MN

CT4 asked RAN3 at RAN3#110 to specify the handling of DL End Markers from UPF to MN and more precisely whether UPF is expected to generate end marker packets with or without QFI.

The reason they asked is because of multivendor interoperability issue if:

· UPF generates end markers without QFI and NG-RAN expects end markers with QFI 

· UPF generates end markers with QFI and NG-RAN expects end markers without QFI

Therefore RAN3#110 studied this question and specified the result in TS 37.340. 

Observation 1: RAN3 specified at last RAN3#110 upon request from CT4 that UPF is expected to generate end marker packets without QFI. This specification was requested by CT4 to avoid multivendor interoperability issue. However, the same situation arises for Xn end marker packets from MN to SN.
Proposal 1: to avoid multivendor interoperability issue, RAN3 also specifies for Xn from MN to SN whether the end marker packets are generated with or without QFI. 
Handling of DL End Marker packets from MN to SN

The downlink forwarding tunnel can be setup as soon as step 2 over Xn-U. This is a PDU session forwarding tunnel. As soon as MN receives the DL End Markers from UPF, MN can start forwarding DL packets which are the SDAP SDUs of the QoS flows involved in the QoS flow mobility, for example QoS flow 1 and QoS flow 2.
When there are no more packets to be forwarded the MN generates DL End Marker packets over Xn-U and the same question arises whether they have QFI tag or no QFI tag.
Similar as NG case solved at last RAN3, there is a potential multivendor issue if:

· MN generates end markers without QFI and SN expects end markers with QFI 

· MN generates end markers with QFI and SN expects end markers without QFI

The same discussion happened in R15, and at that time the conclusion was no QFI tag in the End Marker was required over Xn. Similar discussions occurred at RAN3#110 and the following conclusion was reached from the minutes:

Common understanding that after receiving the DL end marker from 5GC at step 7a (in 10.14.3 of 37.340), the MN may generate at step 7b DL End Marker packets without QFI tag for each of the QoS Flows involved in the same procedure

5968 rev in R3-207087 noted
 To be continued w.r.t. proposals in 7086, 7087...
It is proposed to follow this conclusion and agree the updates of the CRs which were proposed at last meeting. 

Proposal 2: agree the draft CRs for TS 37.340 in [4], [5] to specify the handling of DL End Markers without QFI indicator set.

Conclusion and proposals
This paper has investigated the issue of DL End Marker packets during QoS flow mobility initiated by NG-RAN which is currently not specified. It makes the following proposals:
Proposal 1: to avoid multivendor interoperability issue, RAN3 specifies also for Xn from MN to SN whether the end marker packets are generated with or without QFI.

Proposal 2: agree the draft CRs for TS 37.340 in [4], [5] to specify the handling of DL End Markers without QFI indicator set.
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