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Introduction
[bookmark: _Ref178064866]At the last meeting, RAN2 discussed on the solutions to support in-order delivery during QoS flow re-mapping, and made decision that in-order delivery for DL is ensured by gNB. However, RAN2 didn’t select one solution to support in-order delivery for UL, as shown below:
	Agreements from RAN2#AH-0801 meeting:
=> In-order delivery should be ensured during flow re-mapping
Agreements from RAN2#101 meeting :
=> 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.


In this contribution, we show our views on above highlighted FFS point. 

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
During RAN2#101 meeting, RAN2 discussed on how to prevent the out-of-order delivery (hereinafter OOD) when a QoS flow is remapped from a DRB to another DRB. As the result of the discussion, RAN2 agreed that in-order delivery for DL is left up to gNB implementation, but didn’t make a decision on which solution should be used to support in-order delivery for UL: start/end marker solution [1] [2] and gNB implementation solution [3]. 
The end marker solution is that the UE sends the end marker indicating the end of UL packet transmitted via old DRB, whereas the start marker solution is that the UE sends the start marker indicating the start of UL packet transmitted via the new DRB.
We think that the start/end marker solution has the following problems:
· The start/end marker solution should guarantee the reception of the start/end marker to the SDAP entity in the gNB side. If the start/end marker is not received, the layer 2 buffer associated with the new DRB may be overflowed. However, the start/end marker can be discarded due to expiry of the PDCP discard timer in the UE side. To guarantee the lossless transmission of the start/end marker, the PDCP discard timer should not be applied to the start/end marker. 
· Even though the start/end marker is transmitted to the receiver side, the start/end marker is not delivered to the SDAP layer in gNB side if the PDCP entity discards the start/end marker due to PDCP receiving operation, e.g., out-of-window, after expiring the t-Reordering. To guarantee the delivery of the start/end marker, new mechanism should be introduced for preventing the discard of the start/end marker in the gNB side, e.g., delivery of the start/end marker located in the out-of-window in PDCP. 
· For RLC UM, the lossless transmission of the start/end marker is not guaranteed since the RLC UM does not support the ARQ procedure. As there is no retransmission, the loss of start/end marker packet cannot be recovered. Thus, the start/end marker solution is not applicable to the RLC UM. It means that if we introduce the start/end marker solution for the RLC AM, we still need another solution for the RLC UM. Introducing multiple solutions to the same problem should be avoided.
	
In summary, if the start/end marker solution is applied, new mechanism should be introduced as well, i.e., not apply the PDCP discard timer for the start/end marker in the UE side and deliver the start/end marker located in the out-of-window in the gNB side. Moreover, the start/end marker solution is not applicable to the RLC UM.
Observation 1. If the start/end marker solution is applied, new mechanism should be introduced as well. And it leads to the complexity in both UE side and gNB side.
Observation 2. The start/end marker solution is not applicable to the RLC UM.

Contrary to the start/end marker solution, the gNB implementation solution is to prevent the out-of-order delivery itself without any explicit signalling, e.g., start/end marker from the UE. 
We think that timer based in-order delivery can be considered as one of the gNB implementation solution. It may cause UL packet loss and transmission delay depending on the timer value. However, with smart gNB implementation, the timer can be properly set so that the packet loss or transmission delay does not happen.
Observation 3. The gNB implementation solution does not require any explicit signalling from UE.

In our view, the OOD is not a big problem since the QoS flow to DRB remapping may not occur frequently. Hence, RAN2 should select one of these solutions based on the simplicity with the least specification impact. Considering all the aspects of these solutions, we think the gNB implementation is the best one to solve the OOD problem.
Proposal 1: The out-of-order delivery problem for RLC AM is resolved by gNB implementation.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this document, we discussed the issue of the out-of-order delivery problem at the QoS flow to DRB remapping, and propose following proposal:
Observation 1. If the start/end marker solution is applied, new mechanism should be introduced as well. And it leads to the complexity in both UE side and gNB side.
Observation 2. The start/end marker solution is not applicable to the RLC UM.
Observation 3. The gNB implementation solution does not require any explicit signalling from UE.
Proposal 1: The out-of-order delivery problem for RLC AM is resolved by gNB implementation.
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