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Introduction
[bookmark: _Ref178064866]In the RAN2#101bis meeting, RAN2 agreed that the end marker solution is used for preventing the out-of-order delivery when a QoS flow is remapped from an old DRB to a new DRB. The end marker solution can be used for UM DRBs and AM DRBs. 
As all know, for UM DRBs, the lossless transmission of the end marker packet is not guaranteed since the RLC UM does not support the ARQ procedure. As there is no retransmission, the loss of end marker packet cannot be recovered. For this reason, to increase the reliability of the reception of the end marker packet in the gNB side, some companies proposed multiple transmission of the end marker packet. In this contribution, we show our view on this issue. 

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
When a QoS flow is remapped from an old DRB to a new DRB, a gNB buffers the packets corresponding to the remapped QoS flow received from new DRB, and a UE transmits the end marker packet to indicate the end of the transmission on the old DRB. After that, if the gNB receives the end marker packet, the gNB delivers the buffer packet. 
As mentioned in the introduction, the end marker packet may be lost when it is transmitted via UM DRBs. In this case, the gNB waits for a certain amount of time. After that, gNB delivers the buffered packets corresponding to the remapped QoS flow without receiving the end marker packet. However, the loss of the end marker packet increases the buffering time for the packets received from the new DRB in the gNB side.
To increase the reliability of the reception of the end marker packet, in the RAN2#101bis meeting, some companies proposed that the SDAP entity transmits the end marker packet multiple times. However, if the SDAP entity consecutively submits multiple end marker packets for the very short period, multiple end marker packets may be included in one MAC PDU. In this case, the transmission of multiple end marker packets is meaningless.
In summary, the transmission of multiple end marker packets may be unnecessary, and the gNB can handle the loss of the end marker packet by gNB implementation. In addition, in our view, the different solutions for the UM DRBs and AM DRBs are not needed since it would increase the complexity. 
Thus, we propose that only one end marker packet is transmitted regardless of the UM DRBs and AM DRBs when the QoS flow to DRB remapping occurs. 
Proposal 1. Only one end marker packet is transmitted regardless of the UM DRBs and AM DRBs when the QoS flow to DRB remapping occurs.

If the Proposal 1 is not agreeable and RAN2 decides to transmit the end marker packet multiple times, it should be avoided that multiple end marker packets containing the same information are included in one MAC PDU. For this, the SDAP entity should not submit multiple end marker packets consecutively for the very short period.
Proposal 2. If RAN2 agrees that the SDAP entity transmits the end marker packet multiple times, it should be ensured that the SDAP entity would not submit multiple end marker packets consecutively for the very short period.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the transmission of multiple end marker packets, and our proposals are as shown below.
Proposal 1. Only one end marker packet is transmitted regardless of the UM DRBs and AM DRBs when the QoS flow to DRB remapping occurs.
Proposal 2. If RAN2 agrees that the SDAP entity transmits the end marker packet multiple times, it should be ensured that the SDAP entity would not submit multiple end marker packets consecutively for the very short period.
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