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1   Introduction
In the last RAN3 meetings, we discuss the case that the QoS flow remapping happens in the source NG-RAN just before the handover procedure. The chairman notes are the following:
Nothing to be done for handling of DL data; we concentrate on UL case

Does not seem like a likely scenario; can be probably handled by implementation; should go for a simple approach

To be continued…
In this contribution, we will further discuss this topic and propose the solution.
2   Discussion
As discussed in [1], 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, in Figure 1, the source NG-RAN re-maps the QoS flow to DRB2 but waiting the UL SDAP end marker 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. 
For DL, the buffered data can be transferred via the PDU session level tunnel or the DRB tunnel to the target gNB. The following focuses on the UL case. 
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Figure 1 the buffered data in the source NG-RAN
For the UL, the PDCP layer does not know the QFI of each PDCP PDU and the PDCP layer shall provide the in-order delivery for the SDAP entity. Therefore the NG-RAN will buffer the UL data of the remapping QoS flow in the SDAP layer in the remapping of intra-cell.
Observation 1: The source NG-RAN will buffer the UL data of the remapped QoS flow from the new DRB in the SDAP layer.
Also as discussed in [1], to transfer the buffered using DRB tunnel has the following issues. 
· The source NG-RAN cannot forward the buffered UL buffered data to the target NG-RAN via the DRB tunnel because the SDAP layer buffers these packets. 
· Even if the SDAP layer can send those packets back to the PDCP layer with the saved PDCP SN of these packets, there is PDCP SN hole (as shown in Figure 2). According to the current principles of UL SN status transfer, the target node will not deliver the packet of PDCP SN 5 to the 5GC until the target node receives the packet of SN2&3&4 from UE. But in the above QoS remapping use case, the target node will never receive these packet of SN2&3&4 because the source node has submitted these packets to the 5GC and also UE will not retransmit these packets. The DRB tunnel solution cannot solve this issue.  
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· In addition, the source NG-RAN may successfully receive all PDCP PDUs from the new DRB or the PDCP PDUs of other QoS flows in the new DRB before the remapping, i.e. there are no missing PDCP PDUs before these buffered QoS flow data in the new DRB. The source NG-RAN will not know how to set the UL COUNT Value IE and Receive Status of PDCP SDU IE in the NG SN Status Transfer. 


Observation 2: To use the DRB tunnel for the buffered UL SDAP data can not work.
Therefore the simple way is that the source NG-RAN shall forward the UL buffered data via the PDU session tunnel. The target NG-RAN shall inform one UL PDU session tunnel address to the source NG-RAN. In order for the target NG-RAN to be aware and assign the UL PDU session tunnel address, the source NG-RAN shall inform the target NG-RAN that the source NG-RAN has not finished the UL QoS flow remapping before the handover.
Proposal 1: For the UL data forwarding, the source NG-RAN informs the target NG-RAN  that the source NG-RAN has not finished the UL QoS flow remapping. 
Proposal 2: The target NG-RAN can determine to establish one UL PDU session tunnel for the UL buffered data based on the the UL QoS flow remapping information from the source NG-RAN. 
Proposal 3: The source NG-RAN forwards the UL buffered data to the target NG-RAN via the UL PDU session tunnel.  
3   Conclusion
In this contribution, we discussed the QoS flow remapping happens in the source NG-RAN just before the handover procedure. We has the following proposals:

Observation 1: The source NG-RAN will buffer the UL data of the remapped QoS flow from the new DRB in the SDAP layer.
Observation 2: To use the DRB tunnel for the buffered UL SDAP data can not work.
Proposal 4: For the UL data forwarding, the source NG-RAN informs the target NG-RAN  that the source NG-RAN has not finished the UL QoS flow remapping. 
Proposal 5: The target NG-RAN can determine to establish one UL PDU session tunnel for the UL buffered data based on the the UL QoS flow remapping information from the source NG-RAN. 
Proposal 6: The source NG-RAN forwards the UL buffered data to the target NG-RAN via the UL PDU session tunnel.  
The TP for TS 38.423, TS 38. 413 and TS 38.463 can be found in [2-4] respectively. 
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