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1   Introduction
RAN2 and SA2 have agreed on two independent levels of mapping, 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 has led to two-levels of reflective QoS:
For AS-reflective QoS, the UE AS monitors the QoS Flow ID received in downlink PDCP packet and determines QoS Flow ID to DRB mapping in the uplink direction accordingly.

For NAS-reflective QoS, the UE NAS monitors the QoS Flow ID received in downlink PDCP packet and determines the SDF to QoS Flow ID mapping in the uplink direction accordingly
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 for the AS layer.

Considering the RAN2 agreement that a QFI 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 QoS 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. 
SA2 had earlier foreseen two ways to initiate NAS reflective QoS corresponding to two ways for RAN to be made aware:
· Control-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
SA2 has just removed this option at last SA2#122B. Reason is that when gNB would receive this indicator in the NG-C PDU Session setup/modify it would need to mark all DL packets of the related QoS flow 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. This would have required lots of processing for the UE. 
Proposal 1: Only consider User Plane activation for release 15 onwards.

User Plane activation
As seen from above SA2 is now focusing on the 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 there are two options for the gNB for the radio:

· Either the gNB simply sets the QFI in the SDAP header of the corresponding radio packet (option 1)

· Or the gNB sets an RQI in addition to the QFI in the SDAP header (option 2)

Proposal 2: when gNB receives the RQI over NG-U it shall at least set the QFI over the corresponding radio packet.

Option 2 allows discrimination in the UE between an order of AS-reflective QoS and an order of NAS-reflective QoS, and therefore minimizes the processing in the UE. Choice between option 1 and option 2 is up to RAN2
Observation 2: whether the gNB shall propagate or not the RQI over the radio for NAS-reflective QoS in addition to setting the QFI is a RAN2 decision. 

However, regardless RAN2 decides option 1 or option 2 above, these two options require the SDAP header to be present over the radio in order for gNB to insert some IEs at the point in time when RQI is received over NG-U. Since the availability of SDAP header is decided by gNB at the creation of the QoS flow it is necessary for gNB to be informed at PDU Session Setup of which QoS Flows are potentially eligible for NAS-reflective QoS. This is why SA2 has decided in [2] that the NG-C PDU Session Setup message should include an RQA field (Reflective QoS Attribute) for those flows which are eligible for NAS reflective QoS.

Since this RQA is an attribute of the QoS flow, we propose to include it within the QoS profile IE sent in the NG-C PDU Session Resource Setup message so that it is automatically propagated in case of NG/Xn handover.  
Proposal 3: include over NG-C within the QoS Profile of a non-GBR QoS flow a RQA field indicating the eligibility for NAS-reflective QoS activation during the lifetime of the QoS flow. 
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 interface.
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 makes following proposals:
Proposal 1: Only consider User Plane activation for release 15 onwards.

Proposal 2: when gNB receives the RQI over NG-U it shall at least set the QFI over the corresponding radio packet.

Proposal 3: include over NG-C within the QoS Profile of a non-GBR QoS flow a RQA field indicating the eligibility for NAS-reflective QoS activation during the lifetime of the QoS flow. 

Proposal 4: agree the TP corresponding to proposal 3 in [5]. 
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