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1
Introduction
In the new QoS architecture in NR, it’s up to RAN to decide the QoS flow-DRB mapping. When a UE moves from one gNB to another, the target gNB may have different QoS flow-DRB mapping policies from the source gNB. Whether to support QoS flow remapping at handover was discussed at RAN2#97 but with no conclusion at last [1]:
“Lossless HO”, that is, lossless, in sequence without duplication to upper layers, should be supported in specification for intra-NR.
FFS whether we support QoS flow remapping at handover and, if supported, whether the handover is lossless for this case.
In this contribution, the QoS flow handling during handover will be further discussed. 
2
Discussion
Whether we should support QoS flow remapping during handover is left for further study. The main concern arrives from that if QoS flow remapping is allowed during handover, packet loss and out of sequence data delivery may happen.

To ensure a “Lossless HO”, the packets should be forwarded from the source gNB to the target gNB. The following agreement has been agreed and captured in [2] during the SI phase: 
During handover, data forwarding may be performed at PDU level, RB level or QoS flow level.
Given the above agreement, if the QoS flow remapping is allowed during handover, it should be ensured that no matter whether the data forwarding is performed at PDU level, RB level or QoS flow level, the forwarded packets should be differentiated per QoS flow level and distributed to the mapped DRB in the target gNB. 
Table 1 Primary analysis on the three data forwarding solutions if QoS remapping is allowed
	Data forwarding solutions
	How to differentiate forwarded packets per QoS flow level
	pros
	cons

	QoS flow level
	Support differentiation of packets per QoS flow level inherently.
	1).No additional QoS flow marking is needed during data forwarding. 

2).The target gNB can distribute the forwarded packets received from the QoS flow specific GTP-U tunnel to the corresponding DRB directly.
	A lot of GTP-U tunnels for data forwarding may need to be established during HO.

	DRB level
	1).GTP-U tunnels are established per established DRBs at the target gNB. 2).Packets from different QoS flows should be forwarded on the corresponding GTP-U tunnel according to the QoS flow-DRB mapping information decided by the target gNB.
	1). No additional QoS flow marking is needed during data forwarding.

2).The target gNB can distribute the forwarded packets received from the DRB specific tunnel to the corresponding DRB directly.
	1).The QoS flow-DRB mapping information decided by the target gNB should be informed to the source gNB.

	PDU level
	Marking (e.g. QoS flow ID) should be included in the GTP-U header of each forwarded packet.
	1). Only one GTP-U tunnel is established for each single PDU session, which is aligned with the per PDU session GTP-U tunnel on NG-U interface.
	1). Additional marking (e.g. QoS flow ID) is needed in GTP-U header.

2). The target gNB needs to check the QoS flow ID in the GTP-U tunnel. 


Table 1 above give the primary analysis on the three data forwarding solutions if QoS remapping is allowed. And the prerequisite for all the three solutions above is that the source gNB should be able to differentiation forwarded packets per QoS flow level firstly. During the study at SI phase, a new user plane AS sublayer above PDCP is introduced to accommodate all the QoS related functions introduced in AS. At reception of data packets, the new AS sublayer will distribute them to individual PDCP entities belonging to different DRBs. What kind of packets (e.g. the new AS sublayer PDU or PDCP SDU) to be forwarded and how to discriminate the forwarded packets per QoS flow in the source gNB correspondingly should be discussed first.
Besides the data forwarding, if the QoS flow-DRB remapping is allow during handover, the PDCP SN can’t be maintained before and after handover. Thus mechanisms to ensure in sequence delivery should also be developed.
Considering the complexity to introduce extra mechanism, the QoS flow-DRB remapping during handover should better not allowed. In other words, the QoS flow-DRB mapping should be continued during handover and can only be remapped intra-cell after handover. 
Proposal1. The QoS flow-DRB remapping is only allowed after handover to ensure a “Lossless HO”.
4
Conclusion
In this contribution, the QoS flow handling during handover is further discussed, with the following proposal:
Proposal1. The QoS flow-DRB remapping is only allowed after handover to ensure a “Lossless HO”.
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