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1. Introduction
In NR, SDAP sublayer is introduced to manage the QoS flow, which is a new granularity of data flow in NR. In the air interface, gNB maps QoS flows to DRB on the basis of the QoS profile and the characteristics of this DRB. In handover procedure, all DRBs with mapped QoS flows will be torn down in the source gNB, and target gNB will establish new DRBs alone with QoS flows mapped. This contribution will discuss whether the mapping table between DRB and QoS should be maintained or not in NR handover procedure. 
2. Discussion
Some companies observed in the previous meeting that the re-mapping of a QoS Flow to a different DRB may cause out-of-sequence packet delivery. We assume that QoS flow 1 is mapped to DRB1 in the source gNB, and after the handover, QoS flow 1 is remapped to DRB2. The figure below illustrates how out of order delivery happens due to the DRB to QoS re-mapping in handover procedure. 
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Figure 1: out of sequence delivery in handover

During the handover procedure, source gNB sends SN status transfer message to target gNB to indicate the PDCP SN(s) that need to be retransmitted. Part of these PDCP SNs may be successfully received by UE but no acknowledgement was fed back is response to source gNB (e.g. packet 2).In order to assist the target re-transmit the PDCP SNs that has not acknowledged, the source gNB must forward the configuration of PDCP to target gNB. If the PDCP configuration is unchanged, that means the QoS flow is carried in the same PDCP entity in the source gNB and the target gNB (PDCP1 of source gNB has the same configuration as PDCP1 of target gNB), then PDCP1 of target gNB can order packet 2 and packet 4, 5 in the right order. . However if the PDCP SN length changed due to the remapping between DRB and QoS flow, then the PDCP1 and PDCP2 can’t re-order packet 2, and packet 4, 5 together, so packet 2, 4, 5 are delivered out of sequence.  
Observation 1: During the handover procedure ifQoS flow to DRB mapping changes, the lossless handover cannot be guaranteed without further enhancement.
If there is no further enhancement, we can assume that the source gNB forwards the mapping table between QoS flow and DRB to the target gNB to guarantee lossless handover as the baseline. It is up to the target gNB to decide whether to accept the mapping table between DRB and QoS flow or not. If the target gNB declines the mapping table, it meanstarget gNB doesn’t intend to guarantee lossless handover for some lossy tolerable service. If the gNB intends to ensure the lossless handover, gNB just simply keeps the mapping table between DRBs and QoS flows. The gNB is free to change the mapping table when there is no ongoing service. 
Furthermore, in accordance with the above observation, there is no motivation to introduce a very complex data forwarding procedure or packet re-ordering functionality in the UE side. 
Proposal 1: During the handover procedure, source gNB forwards the mapping table between QoS flow and DRB to the target gNB. 
Observation 2:There is no motivation to introduce a very complex data forwarding procedure or packet re-ordering functionality in the UE side.
Proposal 2: Target gNB keeps the mapping rules forwarded from source gNB during handover. When target gNB changes mapping rules is left to network implementation.. RAN2 does not introduce additional machanism to enhance the handover procedure to guarantee the lossless handover in case of mapping rule change. 
3. Conclusion

This paper discusses how to ensure thelossless QoS flow offloading, and we propose:
Observation 1: During the handover procedure ifQoS flow to DRB mapping changes, the lossless handover cannot be guaranteed without further enhancement.
Proposal 1: During the handover procedure, source gNB forwards the mapping table between QoS flow and DRB to the target gNB. 
Observation 2:There is no motivation to introduce a very complex data forwarding procedure or packet re-ordering functionality in the UE side.
Proposal 2: Target gNB keeps the mapping rules forwarded from source gNB during handover. When target gNB changes mapping rules is left to network implementation.. RAN2 does not introduce additional machanism to enhance the handover procedure to guarantee the lossless handover in case of mapping rule change. 
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