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1 Introduction

In RAN2#99, we had the following agreements [1]:
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

In this paper we discuss the reflective QoS indication (RQI). 

2 Discussion
In RAN2#99 meeting, the issue of NAS level reflective QoS timer (RQ timer) was discussed for 1-bit RQI. SA2 sent the reply LS in R2-1712150 (S2-178056) on SDAP header design and stated that (quoting partial text)
· Currently, the standardized 5QI ranges from 1 to 79 in TS 23.501, hence suggesting at least a 7-bit QFI will be needed
· (NAS) Reflective QoS is controlled on a per-packet basis i.e. for each packet subject to (NAS) Reflective QoS, a (NAS) Reflective QoS Indication shall be provided first on N3 by the UPF to the RAN and then on the radio interface by the RAN to the UE, unaltered vs. that on N3. 
Therefore, AS should not use the 1 bit RQI to reflectively change the QFI-DRB mapping independently. We see two potential options to resolve this issue:

· Option 1: AS reflective QoS is used only when NAS reflective QoS is updated on the same packet. RRC signaling is used in all other cases.

· Option 2: AS uses only RRC signaling to configure QFI to DRB mapping.
Observation 1: There are two options to consider to resolve reflective QoS issue:

· Option 1: AS reflective QoS is used only when NAS reflective QoS is updated on the same packet. RRC signaling is used in all other cases.

· Option 2: AS uses only RRC signaling to configure QFI to DRB mapping.
One may suggest to introduce a separate bit for AS RQI for such purpose. However, while the network may decide to change the DRB mapping in various scenarios, we do not see a use case in which AS is required to use AS reflective QoS independently. The reasons are explained in details in the following. 

In our understanding, the main use case of AS reflective QoS is to add a UL QFI to DRB mapping, if it was not yet available. The only reasonable use case of AS reflective QoS is under two conditions:

1. There is no existing QFI-DRB mapping for a QFI

2. NAS indicates the UL may have corresponding active traffic using the same QFI, i.e. NAS RQI = 1.

In other words, the use case is if NAS also uses NAS reflective QoS for a new QFI at DL to set up NAS UL QoS rule, and AS has not set up a QFI-DRB mapping for UL given it is a new QFI traffic, in such case, AS reflective QoS may have the slight benefit that it may save an additional RRC signaling to set up the UL QFI-DRB mapping for the expected active UL traffic. 

We do not see motivation to use AS reflective QoS instead of RRC signaling to change an existing QFI-DRB mapping. The reason for AS to change its DRB mapping for an existing QFI is unclear. If a gNB were implemented to use AS reflective QoS to change the mapping, it must wait for a data packet to use AS reflective QoS, which is unnecessarily complicated and may cause further delay. In this case, RRC reconfiguration is a more natural choice.
Observation 2: The independent AS reflective QoS is not necessary. The saving at signaling message is neligible and latency may be increased.

Therefore, the AS can operate in the following way:
1. For the initial packet, if a NAS reflective QoS is used, i.e. gNB receives a DL packet with RQI = 1, the gNB adds QFI-DRB mapping due to the newly active QFI, the SDAP RQI is set to 1 (unaltered compared to that of N3). Both NAS and AS mappings are updated. 

2. For subsequent packets, if a NAS reflective QoS is updated, i.e. gNB receives a DL packet with RQI = 1, gNB does not expect to change QFI-DRB mapping, the SDAP RQI is set to 1 (unaltered compared to that of N3). Only NAS reflective QoS is updated. There is no change in AS level mapping since gNB unless gNB sends the packet on a different DRB than before.

3. If in some cases, gNB liberally decides to change the DRB mapping, i.e. gNB receives a DL packet with RQI = 0, gNB can use RRC signaling to change the mapping. There is no impact to NAS layer.
Based on above analysis, we think the independent use of AS reflective QoS is not essential and the use of AS reflective QoS can be limited to cases in which the NAS RQI is set to 1.
Observation 3: It is sufficient to use AS reflective QoS only in the case NAS RQI = 1. 

Another alternative to consider is to always use RRC signaling to configure QFI to DRB mapping. This alternative is also acceptable since we consider the saving of one RRC signaling in the QFI-DRB mapping addition case is marginal. 
Proposal 1: AS reflective QoS is used only when NAS reflective QoS is updated on the same packet. RRC signaling is used in all other cases.
Proposal 2: Confirm RQI is one bit in SDAP header.

3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Observation 1: There are two options to consider to resolve reflective QoS issue:

· Option 1: AS reflective QoS is used only when NAS reflective QoS is updated on the same packet. RRC signaling is used in all other cases.

· Option 2: AS uses only RRC signaling to configure QFI to DRB mapping.
Observation 2: The independent AS reflective QoS is not necessary. The saving at signaling message is neligible and latency may be increased.

Observation 3: It is sufficient to use AS reflective QoS only in the case NAS RQI = 1. 

Proposal 1: AS reflective QoS is used only when NAS reflective QoS is updated on the same packet. RRC signaling is used in all other cases.

Proposal 2: Confirm RQI is one bit in SDAP header.
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