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1 Introduction
In previous meeting, the following agreements related to reflective QoS were approved:
 Agreements:  RAN2 AH2
1. There is a need to tell the UE that it has to update the mapping rule.   For the AS reflective QoS it is up to the RAN to decide when to update the mapping rules.  FFS on the details of the header format. 

2. It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.

3. A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.
4. Whether a SDAP header is present or not is configured by RRC per DRB
5. The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  
6. RAN decides and configures the default DRB for a PDU session.  
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

In this contribution, we discuss the out-of-order problem caused by the QoS flow remapping. 
2 Discussion 
2.1 Flow mapping

In last RAN 2 meeting, it was agreed that RAN should be able to move/remap a QoS flow from one DRB to another DRB. Usually, the QoS flow remapping happens when a new DRB established. As shown in Figure 1, the packets from both QoS flow 1 and QoS flow 2 map to the default DRB (DRB 1) at the beginning of PDU session establishment. Afterwards, the network establishes the corresponding DRB 2 for QoS flow 2. Then packets from QoS flow 2 should remap to the corresponding DRB 2 which gives a better treatment for the packets. 
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Figure 1: QoS flow remapping

However, the remapping of a QoS flow to a different DRB may cause out-of order packet delivery issue. The SDAP layer, response for the QoS flow to DRB mapping, doesn’t guarantee the reordering function for the received packets. Thus, how to guarantee in-order delivering of the remapped packet should be studied.
Observation 1: RAN2 should study how to guarantee in-order delivering of the remapped packet.

In [2], three solutions were analyzed aiming to solve the out-of-order delivery issue：
· TX solution
The transmitter side transmits the first non-acked packet to the new DRB. Thus there is no out-of-order problem in the receiver side for both old DRB and new DRB.
· RX solution

The transmitter side adds the end marker to the last packet that transmits on the old DRB. And for the receiver side, the SDAP won’t delivery the received packets to upper layer until the end marker is received. 
· No action
There is another option for the out-of-order problem caused by the QoS flow remapping. The transmitter side transmits all the packets in the buffer through old DRB. This will totally avoid the out-of-order issue.
Based on the three solution discussed above, we believed solution 3 is the easiest one to implantation. And the QoS flow remapping happens in rare occasions, for example, new DRB establishment for high priority QoS flow. 
Proposal 1: When QoS flow remapping happens, the transmitter won’t transmit via the new DRB until all the packets in the buffer is successfully received by the receiver.
3 Conclusions
Based on the discussion above, the following observation and proposal were made:
Observation 1: RAN2 should study how to guarantee in-order delivering of the remapped packet.
Proposal 1: When QoS flow remapping happens, the transmitter won’t transmit via the new DRB until all the packets in the buffer is successfully received by the receiver.
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