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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 last meeting, the issue of NAS level reflective QoS timer (RQ timer) was discussed for 1-bit RQI. The NAS level reflective QoS timer is introduced in TS 23.501 [2]. The relevant texts are quoted below:
Upon reception of a DL packet that is subject to Reflective QoS
-
if a UE derived QoS rule with a packet filter corresponding to the DL packet does not already exist,

-
the UE shall create a new UE derived QoS rule with a packet filter corresponding to the DL packet, and
-
the UE shall start, for this UE derived QoS rule, a timer set to the RQ Timer value

-
otherwise the UE shall restart the timer associated to this UE derived QoS rule
Upon timer expiry associated with a UE derived QoS rule the UE deletes the corresponding UE derived QoS rule.
When the 5GC determines to no longer use reflective QoS for a specific SDF, the SMF shall:

-
Remove the indication to use reflective QoS in the corresponding SDF information provided to the UPF via N4 interface. 
It is expected that (1) a UL QoS rule will be derived based on the DL packet, and (2) the timer will be restarted when a reflective QoS packet is received by the UE. If 1 bit RQI is used independently by AS layer, that is, if gNB uses the RQI bit to indicate a change of DRB mapping while NAS RQI is not set on the same data packet, then, (1) Wrong QoS may be derived, (2) the NAS level RQ timer may be restarted and the derived QoS rule is extended unnecessarily. 
Observation 1: If AS sets SDAP RQI independently, 1 bit RQI may cause (1) wrong NAS level QoS rule be derived, and (2) NAS level RQ timer for the UE derived QoS rule be restarted unnecessarily.
Therefore, the question of whether RQI can be 1 bit comes down to whether the AS reflective QoS is used independently from NAS reflective QoS. While the network may decide to change the DRB mapping in various scenarios, we expect the scenario AS makes the decision independently, i.e. NAS level mapping is not changed and QoS requirements are not changed, to be infrequent. In this case, RRC reconfiguration may be used to change QFI-DRB mapping. There seems no saving in latency for using AS level reflective QoS in this case, and the saving of an RRC message is marginal. Therefore, the AS can operate in the following way:
1. If a NAS reflective QoS is updated, i.e. gNB receives a DL packet with RQI = 1, and the gNB does not expect to change QFI-DRB mapping, the SDAP RQI is set to 1. Only NAS reflective QoS is updated and NAS RQ timer is reset. There is no change in AS level mapping.

2. If a NAS reflective QoS is updated, i.e. gNB receives a DL packet with RQI = 1, and the gNB also changes QFI-DRB mapping due to the NAS level update, the SDAP RQI is set to 1. Both NAS and AS mappings are updated. NAS RQ timer is reset.

3. If a NAS reflective QoS is updated, i.e. gNB receives a DL packet with RQI = 0, and gNB decides to change QFI-DRB mapping independently, gNB can use RRC signaling to change the mapping. NAS RQ timer will not be affected.

Based on above analysis, we think the independent use of AS reflective QoS does not seem essential.
Observation 2: The independent AS reflective QoS use case is not essential since the saving at both latency and signaling message are neligible.
Observation 3: If AS only uses RRC reconfiguration to add/modify/remove QFI-DRB mapping when there is no NAS reflective QoS update, AS QFI can be 1 bit.
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 the working assumption “One bit, RQI, to indicate update of mapping rule(s)”.

3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Observation 1: If AS sets SDAP RQI independently, 1 bit RQI may cause (1) wrong NAS level QoS rule be derived, and (2) NAS level RQ timer for the UE derived QoS rule be restarted unnecessarily.
Observation 2: The independent AS reflective QoS use case is not essential since the saving at both latency and signaling message are neligible.

Observation 3: If AS only uses RRC reconfiguration to add/modify/remove QFI-DRB mapping when there is no NAS reflective QoS update, AS QFI can be 1 bit.
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 the working assumption “One bit, RQI, to indicate update of mapping rule(s)”.
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