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1	Introduction
RAN2 #101 agreed the following requirement for QoS flow remapping in NR:
Agreements:
=>	For DL it is left up to gNB implementation.  FFS if RAN3 signalling is required.
=>	FFS - We define an end/start marker on UE side and how it is used it is up to gNB implementation.   At least for RLC AM the start/end marker solution is used as a baseline.  

This contribution explains how an end marker can be specified in the uplink.
2	Mechanisms
2.1	End Marker
When a QoS flow is relocated from one DRB to another, in-order delivery necessitates buffering of fresh data on the new DRB for as long as data remains on the initial one. Such buffering can either take place at the receiver or at the transmitter [R2-1800539].
In the uplink, it is possible to avoid involving the UE if buffering takes place in the receiver. However, without an end marker provided by the UE, the network needs to rely on a timer. Such timer would potentially delay re-ordering and make QoS flow re-mapping un-necessarily inefficient [R2-1802504].
Proposal 1: an uplink end marker is introduced for QoS flow relocation.
There are two alternatives for sending the end marker: by setting a bit in the SDAP header of a data PDU or by introducing a control PDU. While the former potentially reduces overhead, its applicability largely depends on how much pre-processing is performed in the UE. As a matter of fact, because SDAP does not require buffering, it may not always be possible to change a header field on-the-fly and sending a control PDU may be simpler from a UE implementation perspective.
Proposal 2: chipset vendors to decide whether a control PDU or header field is used to convey the end marker. 
2.3	Remapping
The most likely scenario requiring frequent remapping of QoS flows is when a new QoS flow appears on the default bearer and needs to be moved away. Because other flows maybe active on the default bearer (background data and/or low priority services), it was suggested earlier that the first packet(s) of the new QoS flow should be prioritised in order to speed up such remapping [R2-1710257].
Once a QoS flow remapping from an old bearer to a new one is ordered, arises the question of how to process data from that QoS flow on the old bearer. We see three different alternatives: do nothing, prioritise or discard. Prioritise would be consistent with remapping the QoS flow to a dedicated bearer with RLC AM, while discard would be more suited for a remapping to a dedicated bearer with RLC UM. With explicit re-mapping, the gNB could tell the UE which behaviour to apply. With RQoS, this could be linked to the RLC mode of the new bearer considering the most likely use cases.
Proposal 3: when remapping a QoS flow from an old bearer to a new one, the data from that QoS flow on the old bearer is either left-as-is, prioritised for transmission or discarded.
3	 Conclusion
This contribution has discussed QoS flow remapping and proposed the following:
Proposal 1: an uplink end marker is introduced for QoS flow relocation.
Proposal 2: chipset vendors to decide whether a control PDU or header field is used to convey the end marker. 
Proposal 3: when remapping a QoS flow from an old bearer to a new one, the data from that QoS flow on the old bearer is either left-as-is, prioritised for transmission or discarded.
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