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1 Introduction
Last RAN2 meeting agreed the QoS flow to DRB remapping as follows. 

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.  

In this contribution, we will provide further considerations on the solutions for the in-order QoS flow remapping.
2 Discussion
2.1 RLC AM Scenario 

For RLC AM mode, the end marker solution will guarantee the in order delivery as depicted in Figure 1. In Uplink, the transmitting SDAP entity in UE will generate an end marker for the switched QoS flow and will be delivered to receiving SDAP entity via the old DRB. The receiving SDAP entity in gNB will only starts to deliver the packets received from the new DRB (in green color) till it receives the end marker from the old DRB.  
In the normal case, the UE will add the end marker to the last packet delivered to the old DRB. While if there is no packet to add the end-marker in the old DRB when UE starts to perform the QoS flow remapping, the in order delivery will be guaranteed naturally when the buffer is empty. If the buffer is not empty, a smart UE can send a packet to the old DRB for the end marker or it can generate an end marker PDU without containing SDAP SDU and deliver this PDU to the old DRB to accomplish the in order delivery. Therefore, the start marker solution proposed in [1] is not needed.

Proposal 1: Only the end marker solution is needed to support the in-order QoS flow remapping for RLC AM.
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Figure 1 End marker solution for AM in UL
2.2 RLC UM Scenario 

In RLC UM scenario, the end marker solution will also be applicable. However, the in order delivery will not be guaranteed when the end marker packet is lost due to the unacknowledged transmission in lower layer. One possible solution for loss of the end marker is that the transmitting SDAP entity can generate multiple end markers to enhance the robust of transmission. Another solution is the timer based scheme, i.e. when the timer expire, the gNB will start to deliver the packets received from the new DRB to upper layer. Furthermore, the reordering without end marker indicator can also be up to the gNB implement without introducing any timer [2].
Proposal 2: For RLC UM, the end marker solution is also applicable for the in-order QoS flow remapping.
Observation1: For RLC UM, a new timer is needed or up to gNB implement to accomplish the in order delivery when the end marker lost.
2.3 SDAP PDU format for the end marker
As discussed above, the end marker is needed in both RLC AM and RLC UM scenarios. Consequently, the transmitting SDAP entity will not have to distinguish the two scenarios in the constructing of the SDAP PDU when the end marker solution applied. 
There are two formats of SDAP PDUs, one has the SDAP header while the other has no SDAP header. The QFI is included in the SDAP header. For UL, the QFI is always needed in 5GC for the verification and charging. In our understanding, the UL SDAP header will always be present to convey the QFI except the use case where there is a fixed 1:1 mapping between the QoS flow and DRB. As the QoS flow remapping will not be performed when the fixed mapping applied. Consequently, the UL SDAP header will be always present when the QoS flow remapping occurs. Considering the UL data PDU with SDAP header, the UL SDAP header has two spare bits for now, therefore, the end marker indicator can occupy one bit in the UL SDAP header regardless of the RLC mode of the DRB the QoS flow mapped to.

Proposal 3: One spare bit in UL SDAP header can be used for the end marker indicator regardless of the RLC mode.

The corresponding TP for TS 37.324-v140 is provided in the appendix.
3 Conclusion

Based on the discussions in this paper, we propose the following:

Proposal 1: Only the end marker solution is needed to support the in-order QoS flow remapping for RLC AM.

Proposal 2: For RLC UM, the end marker solution is also applicable for the in-order QoS flow remapping.
Observation1: For RLC UM, a new timer is needed or up to gNB implement to accomplish the in order delivery when the end marker lost.

Proposal 3: One spare bit in UL SDAP header can be used for the end marker indicator regardless of the RLC mode.
4 References

[1] R2-1803424, Further considerations on in-order QoS flow remapping
MediaTek Inc.
discussion
[2] R2-1802504, QoS Flow Remapping
Nokia, Huawei, HiSilicon, Nokia Shanghai Bell.

5 Appendix

Start of 1st change

5.3.4
QoS flow to DRB remapping 
At the reception of a new UL QoS flow to DRB mapping rule for an existing QoS flow, the SDAP entity shall:

-
update and store the UL QoS flow to DRB mapping rule. 
Start of 2nd change

6.2.2.3
UL Data PDU with SDAP header
Figure 6.2.2.3 – 1 shows the format of SDAP Data PDU of UL with SDAP header being configured.
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Figure 6.2.2.3-1: UL SDAP Data PDU format with SDAP header
Start of 3rd change

6.3.7
EMI

Length: 1 bit,

The EMI bit indicates the end of the QoS flow mapped to current DRB.

Table 6.3.7 - 1: EMI field

	Bit
	Description

	0
	No action

	1
	Indicate the end of the QoS flow mapped to current DRB.


End of changes
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