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1 Introduction
In RAN2 #98 meeting [1], we have the following agreements regarding QoS:
Agreements of SDAP headers
1. The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.    

2. gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

3. RAN2 will support a mode in which SDAP header is not present and is configured per DRB.  If configured, FFS how the different fields are handled.  

For the QFI presence when AS level reflective QoS is active, it remains unclear whether it should always be present, and how to if not always present, and in this paper we will discuss more details.
2 Discussion
As discussed in [2], to support AS level reflective QoS, the QIF does not need to be always included. The UE only needs to successfully decode one SDAP packet to obtain the AS level reflective mapping (QoS Flow to DRB mapping) rule, and after that the UE does not need to read the QFI and carrying it in SDAP header only increases Uu resource waste (suppose no update of mapping in a certain period of time).  However we could not insert QFI in only 1 packet for the QoS flow as the packet may be lost. Thus a flexible configuration solution with enough reliability is needed. A number of solutions are proposed in the following:
1. N-Repeated Transmitting

In this solution, the SDAP layer only sends packets with QFI included for N times at the trigger condition (initial configuration or mapping update), and after that QFI could be omitted. N is configured by network. And the N packets may not be N consecutive packets, it could also be N discontinuous packets. This is helpful to prevent the packets loss due to sudden link changes for a certain period. 
2. Timber based  Transmitting

In this solution, at the trigger condition, a timer is started at the gNB. And the gNB’s SDAP layer only sends packets with QFI included for a certain timer period of T, and after that QFI could be omitted. The time out value T is configured by network.
3. ACK by UE

In this solution, after UE finishes updating QFI-DRB mapping, it sends ACK to gNB (by SDAP command or a specific SDAP format or RRC or PDCP control command), and after receiving the ACK, the gNB could omit QFI for future packets.

The procedure is shown below:
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Figure 1. ACK by UE solution for AS Reflective QoS
Procedure:

1. Trigger condition is met: gNB decides it is first/initial transmission of the QoS flow x on DRB y, or the QoS flow x is just updated to be mapped on DRB y;
2. gNB sends out DL SDAP PDU of QoS flow x, with QFI=x included at header;

3. UE successful updated its mapping table of QoS flow x – DRB y;

4. UE sends out ACK packet to gNB to confirm its successful updated mapping;

5. Receiving UE’s ACK gNB could send out future DL SDAP PDU without QFI

As to the detailed format of ACK, there could be the following options:

· 3a) SDAP control PDU: A new defined SDAP control PDU to be used. 
· 3b) Specific SDAP data PDU: An UL SDAP data PDU but with zero payload length (i.e. only SDAP data PDU header) is used. By examining the UL SDAP data PDU payload size, the gNB knows it is a confirmation for the pending QoS flow update indication. 
· 3c) ACK by UL Data PDU:  If gNB receives UL data packets of the concerned QoS flow sent over the specified DRB, it means the UE has already successfully updated the QoS flow to DRB mapping [3].
Proposal 1: It is proposed to discuss the above mentioned solutions to enable flexible QFI presence to support AS level reflective QoS. 

Solution 1,2 is simple in implementations but the efficiency is not the best and the reliability still cannot be guaranteed, the packets may still be lost and the UE may fail to make the updating. Solution 3 is slightly complex but the efficiency it higher and the reliably of mapping rules setting/update is guaranteed. 
The issue for solution 3a is that it needs to introduce SDAP control PDU format, which requires one additional D/C field indicator at SDAP header, and may impact the QFI field length. For solution 3c, the issue is that, the actual UL data packets may never occur. Thus the efficiency may be low in some cases. Even more, as discussed in [2], for the remapping scenarios, there will be a serious “ping-pong” issue if the QFI field cannot be removed. Solution 3b does not have all these issues. As the ACK is sent from UE immediately after its updating, the efficiency is the highest. And it does not require new SDAP control PDU formats.
The table below gives a summary of the comparisons between the schemes:

Table 1 Comparison of Solutions

	Solutions
	1
	2
	3a
	3b
	3c

	Complexity
	Low
	Low
	High
	Medium
	Low

	Reliability
	Low
	Low
	High
	High
	High

	Efficiency
	Low
	Low
	High
	High
	Medium


Based on the discussions above, as solution 3b can both guarantee the reliability and high efficiency without much complexity, it is recommended.
Proposal 2: When the UE successfully updates a QoS flow to DRB mapping under for AS level reflective QoS, it should send an empty UL SDAP data PDU (i.e. with SDAP header only) to inform gNB, and gNB could later omit QFI for that QoS flow on that DRB.
3 Conclusion
Based on the discussions in this paper, we propose the following:

Proposal 1: It is proposed to discuss the above mentioned solutions to enable flexible QFI presence to support AS level reflective QoS. 
Proposal 2: When the UE successfully updates a QoS flow to DRB mapping under for AS level reflective QoS, it should send an empty UL SDAP data PDU (i.e. with SDAP header only) to inform gNB, and gNB could later omit QFI for that QoS flow on that DRB
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