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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.  

At RAN2#99 meeting [2], we have the following agreements regarding QoS:

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

Thus, for the QFI presence when AS level reflective QoS is active, it remains unclear whether it should always be present, and in this paper we will discuss more details.
2 Discussion
To support the AS level reflective QoS, the QFI is included so that the UE could set/update the QoS flow to DRB mapping as implicitly indicated by DL packets. However, such setting/updating is accomplished one-time only, and specifically for the following cases:
1. Initial configuration of  DL QoS Flow to a DRB

2. Update of mapping of  DL QoS Flow to a DRB

Observation 1: When only AS level reflective QoS is active, the QFI at SDAP header is only used one-time at UE for initial configuration or update of DL QoS flow to DRB mapping rules.
The UE only needs to successfully decode one SDAP packet to obtain the AS level reflective mapping (QoS Flow to DRB mapping) rules, 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 rules in a certain period of time). The similar observations are also proposed in contribution [3].
Observation 2: When only AS level reflective QoS is active, carrying QFI in SDAP header only increases Uu resource waste after UE successfully updating the QoS flow to DRB mapping rules.
At RAN2#98 meeting, we agreed on the TM mode of SDAP header. Obviously this is introduced to save Uu resource when QFI (and therefore the SDAP header which is mainly made up of QFI) is not used for some cases. We think such optimization is needed and therefore the same principle should be applied for the AS level reflective QoS usage case.
Observation 3: The SDAP layer header TM mode was introduced to avoid wasting Uu resource, and the same principle should be applied for AS level reflective QoS usage.
Based on the discussions above, we think to further enhance the efficiency of NR protocol, for the AS level reflective QoS cases,  and also based on the same principle that we introduced the SDAP TM mode, the QFI should not always be presented when only AS level reflective QoS is active. Solutions to omit the QFI when not needed should be studied and specified at RAN2. 
However, we cannot just put QFI in the very first SDAP packet, as the packet may be lost and thus the UE may miss the notification. Solutions to ensure the reliability are needed. In contribution [4] we proposed several solutions to enable the reliability of the UP based indication. 

Depending on the detailed SDAP header format, there are two possible options:

1. The SDAP header is more than 1 byte

Under this case, obviously the QFI field could be omitted to further save the SDAP packet header overhead, when AS reflective mapping updates is confirmed by UE.
Proposal 1: If the SDAP header is more than 1 byte, the QFI field at SDAP header could be omitted after UE successfully updating the QoS flow to DRB mapping rules, when only AS level reflective QoS is active.

2. The SDAP header is 1 byte

Under this case, simply omitting the QFI field from the SDAP header will not further reduce the SDAP header size. But on the other hand, when the reflective mapping is confirmed by the UE, there is no need to carry on the QFI and RQI in the header, and since the SDAP header is mainly made up of RQI and QFI, then there is even no need to carry on the SDAP header. Thus the TM mode (no SDAP header mode) could be used to save the SDAP protocol overhead.
And for indication of the “TM mode”, an indicator bit at PDCP layer could be utilized to indicate whether there is SDAP header or not at SDAP layer.
Proposal 2: If the SDAP header is 1 byte, the SDAP header could be omitted after UE successfully updating the QoS flow to DRB mapping rules, when only AS level reflective QoS is active.

Another issue is the NAS reflective QoS updating, basically the same principle could be used for better efficiency. But since the indication is from the CN level, and one end-to-end solution is needed. As also discussed in [4], when the UE finishes updating of the NAS rules, it could send a confirmation to the CN (e.g. by NAS message), and the CN could clear the RQI setting for future packets. And when the RQI is cleared, there is no need to include QFI and RQI in the SDAP header, and similarly, the TM mode could also be used to save overhead. If the SDAP header is more than 1 byte, but since it is mainly made of QFI and RQI, which is used for reflective QoS updating only, the header could also be omitted.
Proposal 3: The SDAP header could be omitted after UE successfully updating the AS and/or NAS mapping rules and the RQI field is cleared.
3 Conclusion
Based on the discussions in this paper, we propose the following:
Observation 1: When only AS level reflective QoS is active, the QFI at SDAP header is only used one-time at UE for initial configuration or update of DL QoS flow to DRB mapping rules.

Observation 2: When only AS level reflective QoS is active, carrying QFI in SDAP header only increases Uu resource waste after UE successfully updating the QoS flow to DRB mapping rules.

Observation 3: The SDAP layer header TM mode was introduced to avoid wasting Uu resource, and the same principle should be applied for AS level reflective QoS usage.
Proposal 1: If the SDAP header is more than 1 byte, the QFI field at SDAP header could be omitted after UE successfully updating the QoS flow to DRB mapping rules, when only AS level reflective QoS is active.

Proposal 2: If the SDAP header is 1 byte, the SDAP header could be omitted after UE successfully updating the QoS flow to DRB mapping rules, when only AS level reflective QoS is active.

Proposal 3: The SDAP header could be omitted after UE successfully updating the AS and/or NAS mapping rules and the RQI field is cleared.
4 Reference

[1] Chairwoman's Report (NR UP Session) of 3GPP TSG RAN WG2 meeting #98
[2] Chairwoman's Report (NR UP Session) of 3GPP TSG RAN WG2 meeting #99

[3] R2-1706999, QoS flow ID presence in the AS Reflective QoS, CMCC
[4] R2-1710166, Issues with RQI setting, TCL
3GPP


