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1   Introduction
RAN2 and SA2 have agreed on two independent level mappings, one level controlled by NAS and one level controlled by AS: NAS is responsible for the SDF -> QoS flow mapping, and AS is responsible for the QoS flow -> DRB mapping
This two-level mapping lead to two-levels of reflective QoS:
For AS-reflective QoS, the UE continuously monitors the QoS Flow ID in downlink PDCP packets and determines QoS Flow ID to DRB mapping in the uplink accordingly.

For NAS-reflective QoS, SA2 has decided two modes of operating NAS reflective QoS: 

· Control plane activation which is signaled to the UE per QoS flow via N1,
· User plane activation which is signaled to the UE per packet in-band. 
This paper discusses more particularly the impact of NAS reflective QoS on NG interface.
2 Activation of reflective QoS
The reflective QoS on AS layer shall be decoupled from the reflective QoS on NAS layer: CN is responsible for SDF to QoS flow mapping strategy and, as agreed by RAN2, RAN is responsible for the QoS flow to DRB mapping strategy i.e. RAN decides whether to apply the AS reflective QoS or not on AS layer.

Considering RAN2 agreement that a flow ID will be included in a DL radio packet only if really needed to save bandwidth, the following combinations can apply at high level:
	
	NAS reflective active 
	NAS reflective inactive

	AS reflective active
	Set DL radio QoS flow ID based on NG3 flow ID
	Set DL radio QoS flow ID based on NG3 flow ID

	AS reflective inactive 
	Set DL radio QoS flow ID based on NG3 flow ID
	DL Radio QoS flow ID not set


Observation 1: RAN shall set the DL radio flow ID based on NG-U QFI if either AS- or NAS- reflective QoS is used.
As mentioned above RAN is naturally aware of when to use reflective QoS for AS filter configuration but Observation 1 necessitates that RAN shall also be made aware when NAS reflective QoS is to be used on NAS layer. 
We saw earlier that there are two ways to initiate NAS reflective QoS as per SA2. There are correspondingly two ways for RAN to be made aware:
· C-plane activation: at PDU Session Setup (or modification), when CN tells UE over NAS that NAS-reflective QoS applies for a QoS flow, the corresponding NG PDU Session Setup (Modify) message should include similar information for the RAN; 
· In-band User Plane activation: RAN is made aware by in-band signaling through NG-U bit activation (RQI= Reflective QoS Indicator). 
Control Plane activation
For the control plane solution, since the activation is per QoS Flow, the indicator can be added in the QoS Profile which is reused by both the NG PDU Session Setup and the NG PDU Session Modify messages.

Proposal 1: For control plane activation, CN may include in the NG-C PDU Session Setup and Modification messages a “NAS reflective QoS” indicator for a given QoS Profile. 

When gNB receives this indicator in the NG-C PDU Session setup/modify it will need to mark all DL packets over the radio with the QFI so that the UE AS is able to transfer this information to the UE NAS as per the table above.
Proposal 2: For control plane activation, when gNB receives the “NAS reflective QoS” indicator for a QoS Profile within the NG-C PDU Session Setup/Modify it will need to mark all DL packets of the QoS Flow over the radio with the QFI received over the NG-U interface.

User Plane activation
As seen from above SA2 has also agreed an in-band solution.
The in-band solution enables a finer granularity for the CN to use reflective QoS. For example, UPF could only mark a few packets of an individual SDF flow with the RQI (Reflective QoS) Indicator. 
RAN is normally not aware of these individual SDF flows but if the gNB simply replicates the RQI received over the NG-U together with the QFI onto the radio interface then the UE AS part can receive this marking, transfer it to UE NAS to update the UL NAS filters. 
“Replication” does not mean that the same format of “RQI” will be used over the radio than received over N3. According to latest 23.501 the format used over the radio is to be determined by RAN2:

Editor's note: RAN2 needs to define how the N3 indication that downlink packet is subject to Reflective QoS is conveyed to UE over the radio interface. Depending on the RAN2 solution the RAN may need to be instructed which QoS flows are subject to Reflective QoS. How and when this is done is FFS.

Our understanding is that the gNB just needs to mark the radio packet with RQI’ and QFI on a per packet basis, if RQI and QFI have been received for this packet over N3. This is regardless of the pertaining QoS flow. UPF could decide the number of packets to be marked (several packets could be better to ensure the resetting of the UL packet filter). 

Proposal 3: For user plane activation, when the gNB receives over the NG-U interface a packet including the RQI set to true, it shall mark the corresponding radio packet with RQI’ and QFI. 

3 Deactivation of reflective QoS
SA2 has decided that timers will be used in the UE associated with reflective QoS:

· RQ timer per QoS flow for control plane,

· RQ timer at PDU session set up either signaled to UE or pre-configured.

This timer is signaled to the UE to indicate the duration of validity of the reflective QoS. 

At timer expiry the UE deletes the corresponding the UE derived QoS rule(s).  

There is therefore no impact of reflective QoS deactivation on NG.
4 Conclusion and proposal
This paper has reviewed the recent decisions from SA2 and RAN2 with regards to NG-U marking and reflective QoS and make following observations and proposals:
Observation 1: RAN shall set the DL radio flow ID based on NG-U QFI if either AS- or NAS- reflective QoS is used.

Proposal 1: For control plane activation, CN may include in the NG-C PDU Session Setup and Modification messages a “NAS reflective QoS” indicator for a given QoS Profile. 

Proposal 2: For control plane activation, when gNB receives the “NAS reflective QoS” indicator for a QoS Profile within the NG-C PDU Session Setup/Modify it will need to mark all DL packets of the QoS Flow over the radio with the QFI received over the NG-U interface.

Proposal 3: For user plane activation, when the gNB receives over the NG-U interface a packet including the RQI set to true, it shall mark the corresponding radio packet with RQI’ and QFI. 

 Proposal 4: agree the corresponding TP in [5]. 
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