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1 Introduction
During the previous 3GPP meeting, the following agreements related to QoS flow remapping were reached:

Agreements:    
1.   Working assumption: One bit, RQI, to indicate update of mapping rule(s)

2.
RAN should be able to move/remap a QoS flow from one DRB to another DRB

 Agreements 

=>
In-order delivery should be ensured during flow re-mapping

This contribution discusses the solutions to guarantee an in-order delivery transmission when QoS flow remapping happens.
2 Discussion 
In NR, the QoS flow may be remapped to another DRB during the handover procedure or the DRB establishment. For example, the source gNB and the target gNB have different QoS flow-to-DRB mapping policy. Additionally, the packets from a QoS flow map to the default DRB at the beginning of PDU session establishment. Afterwards, the network establishes the corresponding DRB for this QoS flow and the incoming packets should relocate to the corresponding DRB which gives a better treatment. Thus the reordering issue and packet loss will caused by QoS flow remapping. 
Based on the previous discussion, companies proposed different solutions on how to guarantee a in order delivery during the QoS flow remapping. Majority of companies believe that there is no need to standardize the UE behavior for the remapping issue. For downlink, it can be achieved by gNB implementation. Network can avoid the flow remapping by its implementation. While for uplink, if the start time to transmit through new DRB is not clarified or there is no indication for SDAP entity to deliver the received packets to upper layer, the in-order delivery can’t be guaranteed. 

Observation: The in-order delivery can’t be guaranteed during flow remapping if the UE behavior is totally up to implementation.

The solutions proposed by companies are mainly consist of two means: resolve the out-of order issue in TX side or RX side:
· TX solution
When the QoS flow remaps to another DRB, the transmitter side shall buffer the SDAP SDUs of the flow temporarily. When the last packet that transmit through the old DRB is successfully received, the buffered packets shall start deliver to lower layer. Cross layer interaction between SDAP and PDCP is need for TX solution. 
· RX solution
· End-marker solution

In [1] and [2], the end-marker solution has been clarified. The transmitter side will send an end-marker packet or add an end-marker on the last packet that transmitted through the old DRB. When the end-marker packet is received by the receiver side, the receiver will not deliver the packets received from new DRB to upper layer until the end-marker is received. Thus out of order problem can be resolved. The disadvantage of this solution is that once the end-marker packet lost, the receiver can’t deliver the received packets to upper layer orderly. 
· Timer based solution

Another solution is timer based [3]. The receiver maintain a timer for the remapped QoS flow, and only deliver the packets form old DRB to upper layer while the timer is running. Once the timer expires, the SDAP receiver discards all SDAP PDUs of the QoS flow received from old DRB, if any, and delivers all SDAP PDUs in temporary buffer to the upper layer.
Proposal 1: For either TX solution or RX solution, a SDAP buffer should be maintained.
Proposal 2: RAN2 shall choose a solution to guarantee the in-order delivery based the solutions listed above.
3 Conclusions:
Based on the discussion and analysis above, we have the following proposal: 

Observation: The in-order delivery can’t be guaranteed during flow remapping if the UE behavior is totally up to implementation.

Proposal 1: For either TX solution or RX solution, a SDAP buffer should be maintained.

Proposal 2: RAN2 shall choose a solution to guarantee the in-order delivery based the solutions listed above.
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