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1   Introduction
Last RAN3 meetings finished the handover procedures and the data forwarding for the intra-system handover. As specified in TS 38.300, the QoS flow to DRB remapping is supported in one cell (i.e. map one QoS flow from one DRB to another DRB). 
In this contribution, we will discuss the case that the QoS flow remapping happens in the source NG-RAN just before the handover procedure. 
2   Discussion

In order to ensure in order delivery of the remapping QoS flow, RAN2 has the following agreements:

· For DL it is left up to gNB implementation. i.e. The node should transmit the DL data of the remapping QoS flow via the new DRB to the UE after it confirms that the UE has already received all the DL data of this remapping QoS flow transmitted via the old DRB.
· For UL, an uplink end marker is introduced in the SDAP layer. After receiving the remapping command, the UE sends one end marker in the old DRB. Then UE sends the UL fresh data of this remapping QoS flow via the new DRB. The detailed procedures are captured in TS 37. 324. The gNB delivers the UL data received via the new DRB to the UPF after it receives the uplink end marker via the old DRB.

For the remapping QoS flow, the source NG-RAN will buffer the DL data in the SDAP layer before it confirms the UE has already received all the data transmitted via the old DRB. And also the source NG-RAN will buffer the UL data in the SDAP layer before it receives the end marker of UE.

Observation 1: The source NG-RAN will buffer the UL& DL data of the remapping QoS flow in the SDPA layer.
In our understanding, RAN3 has the following agreements for data forwarding tunnels:

· For loss handover (e.g. handover for RLC UM DRBs), the target NG-RAN will not establish the DL& UL DRB tunnels. The target NG-RAN will only establish the PDU session tunnels for every PDU session. 

· For lossless handover (e.g. handover for RLC AM DRBs), the target NG-RAN will only establish the DL& UL DRB tunnels. The target NG-RAN will not establish the PDU session tunnels.

· The packets of the DRB tunnels are forwarded as PDCP SDUs. The packets of the PDU session tunnels are forwarded as SDAP SDUs.

Considering the QoS flow remapping, there is one use case that the source NG-RAN wants to handover the UE to the target NG-RAN when it has not finished the QoS flow remapping. For example, the source NG-RAN re-maps the QoS flow to DRB2 while the source NG-RAN decides to handover the UE to the target NG-RAN node. Then it comes the question how to deal with the buffered data in the SDAP layer.
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Figure 1 the buffered data in the source NG-RAN

In our understanding, the network shall also ensure the lossless handover in this case.

For the UL buffered data, the source NG-RAN shall inform the new mapping relation to the target NG-RAN because the UE has changed the mapping and has mapped some packets to the new DRB. For in-order delivery, the source NG-RAN shall informs the target NG-RAN that the source NG-RAN has not finished the UL QoS remapping before handover.Then the target NG-RAN can establish one UL PDU session tunnel. The source NG-RAN can forward the UL buffered data to the target NG-RAN via this UL PDU session tunnel. When the target NG-RAN receives the end marker from the old DRB from the UE, it will deliver the forwarded UL buffer data to the 5GC.

For the DL buffered data, the source NG-RAN can forward the DL data to the DL existing tunnels (i.e. DRB tunnel or PDU session tunnel).Because the source NG-RAN has not mapped the fresh data to the new DRB, so the source NG-RAN can inform the old mapping relation to the target NG-RAN. 
Proposal 1: The source NG-RAN informs the target NG-RAN that the source NG-RAN has not finished the UL QoS remapping before handover.

Proposal 2: The target NG-RAN shall establish one UL PDU session tunnel for the UL buffered data in the SDAP layer of the source NG-RAN.

3   Conclusion
Based on the discussion, we have the following proposals:

Observation 1: The source NG-RAN will buffer the UL& DL data of the remapping QoS flow in the SDPA layer.
Proposal 1: The source NG-RAN informs the target NG-RAN that the source NG-RAN has not finished the UL QoS remapping before handover.

Proposal 2: The target NG-RAN shall establish one UL PDU session tunnel for the UL buffered data in the SDAP layer of the source NG-RAN.
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