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Discussion and Decision
1
Introduction
In the QoS flow based QoS framework in NR, it’s up to RAN to decide the QoS flow-DRB mapping. Whether to support the QoS flow-DRB remapping has been set forth in the SI phase but with no final decision.
In this contribution, the QoS flow-DRB remapping will be discussed further.
2
Discussion
QoS flows transferred within the same DRB get the same packet forwarding treatment. In other words, if different QoS flows are mapped to a single DRB, they will achieve the same quality of service actually, no matter whether their QoS requirements are distinctive or not. So to ensure the required quality of service, comprehensive factors, such as QoS profile, radio link quality, load condition etc. should be taken into consideration to guarantee that the QoS flow is mapped to a proper DRB.
Given the above, the QoS flow-DRB mapping should allow to be changed in following scenarios even though the UE keeps its connection in the same cell. 
· A DRB serves packets with the same packet forwarding treatment. The gNB maps the QoS flow to DRB according to QoS profile per each QoS flow. If the QoS profile of a QoS flow changes (e.g. parameters like priority level, packet delay budget etc.), to ensure the updated QoS requirement, the gNB may decide to remap the QoS flow from one DRB to another.

· The gNB determines QoS flow - DRB mapping according to the radio situation. If the radio situation varies, the gNB may decide to update the QoS flow-DRB mapping.

· According to [1], if an incoming UL packet does not match a“QoS Flow ID to DRB mapping”, the UE shall map the packet to the default DRB of the PDU session. When the gNB receives the packet, it may decide to remap the UL QoS flow to another appropriate DRB.

· The target should use the same DRB configuration and QoS flow to DRB mapping as the source to ensure a ‘Lossless HO’ [2]. But considering the different RRM policy and radio situation in different node, the QoS flow-DRB mapping should allow to be changed in the target after handover.
Proposal1. QoS flow-DRB remapping should be allowed for the non-handover case.
At RAN2#97bis, it has been agreed that:
For intra NR mobility, when “Lossless HO”, that is lossless, in sequence without duplication to upper layers, can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source. 

FFS Whether anything more is needed in Rel-15 to support flow remapping at handover. Will be concluded after flow remapping not at handover is concluded.
According to the agreement above, for the purpose of “Lossless HO”, the same QoS flow-DRB as the source should be used during handover. And the target cell can achieve the change of QoS flow-DRB mapping after handover. Due to the limited time budget in R15, if the QoS flow-DRB remapping at handover is allowed, the full configuration handover should be used. No optimization to ensure a “Lossless HO” should be considered in R15. The “Lossless HO” with the supporting of QoS flow-DRB remapping can be left for further study in the later release. 

Proposal2. Full configuration handover can be used to support the QoS flow-DRB remapping at handover in R15.

Proposal3. “Lossless HO” with the supporting of QoS flow-DRB remapping at handover can be left for further study in the later release.
The support of QoS flow-DRB remapping may cause issues like “packet loss” and “out of sequence delivery” [3][4]. For the case of non-handover QoS flow-DRB remapping, the “Packet loss” can be avoided thanks to the fact that the remapping takes place in the same cell. While for the issue of “out of sequence delivery”, it should be noted that even in LTE today, a service data flow can also be moved from one bearer to another. When a service data flow is moved from one bearer to another, no optimized mechanism is introduced to tackle the out of sequence issue in LTE. Besides, the QoS flow-DRB remapping can take place when there’re just a few packets in flight in the source DRB. So the impact of the “out of sequence delivery” will be quite limited.
Observation1. The “packet loss” can be avoided and the amount of “out of sequence delivery” will be very limited for non-handover QoS flow-DRB remapping.
Given the above observation and due to the limited time budget in R15, optimization for achieving the “in sequence delivery” for non-handover QoS flow-DRB remapping can be left for further study in the later release.
Proposal4. Optimization for achieving the “in sequence delivery” for non-handover QoS flow-DRB remapping can be left for further study in the later release.
3
Conclusion
In this contribution, the QoS flow-DRB remapping is discussed with the following observations and proposals:
Observations:

Observation1. The “packet loss” can be avoided and the amount of “out of sequence delivery” will be very limited for non-handover QoS flow-DRB remapping.
Proposals:

Proposal1. QoS flow-DRB remapping should be allowed for the non-handover case.
Proposal2. Full configuration handover can be used to support the QoS flow-DRB remapping at handover in R15.
Proposal3. “Lossless HO” with the supporting of QoS flow-DRB remapping at handover can be left for further study in the later release.
Proposal4. Optimization for achieving the “in sequence delivery” for non-handover QoS flow-DRB remapping can be left for further study in the later release.
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