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1 Introduction
This contribution is to clarify understanding of NAS Reflective QoS as defined in SA2, in order to progress the discussion in RAN2. The following issues are discussed in accordance with SA2 spec TS23.501.Issue #1: Interrelationship between NAS Reflective QoS and AS reflective mapping.
Issue #2: RAN involvement in NAS Reflective QoS
Issue #3: Enabling and activation of NAS Reflective QoS




2 Discussion
2.1 Issue #1: Interrelationship between NAS Reflective QoS and AS reflective mapping
Two procedures for reflective QoS have been defined in NAS layer and AS layer separately. 
· NAS Reflective QoS
· The UE shall update UL NAS level filters based on the received downlink packet, the NAS level filters control the mapping of IP-flows to QoS-flows.
· AS reflective mapping
· The UE shall update UL AS level filters based on the received downlink packet, the AS level filters control the mapping of QoS flows to DRBs.
These two procedures are used for different purposes. We note that TS23.501 and ongoing SA2 discussion are only focusing on NAS Reflective QoS procedures. Therefore, it should be clarified that NAS Reflective QoS and AS reflective mapping are distinct procedures that are triggered separately by NAS and AS layers.

Proposal 1: NAS Reflective QoS and AS reflective mapping are distinct procedures that are triggered separately by NAS and AS layers.

2.2 Issue #2: RAN involvement in NAS Reflective QoS
SA2 has agreed to two different approaches for 5GC to control NAS Reflective QoS functions based on policies and type of access, either via Control Plane or via User Plane.
According to TS23.501 §5.7.5.4.3, for controlling via Control Plane, NAS signaling indicates to the UE whether Reflective QoS applies for a QoS flow. If so, the UE creates NAS level filters according to the received DL packet on this QoS flow, and associates matching UL packets to the same QoS flow in uplink. 
[bookmark: _Toc483485687][bookmark: _Toc484011308]5.7.5.4.3	Reflective QoS Control via Control Plane
Reflective QoS is controlled via Control Plane on per-QoS flow basis. Upon QoS flow establishment the UE is provided with a Reflective QoS Timer (RQ Timer) value that is specific to the QoS flow.
When the 5GC determines to control reflective QoS via Control Plane, the SMF shall include the Reflective QoS Attribute (RQA) in the QoS flow parameters which are sent to the UE via N1 interface. 
When the UE receives a DL packet on a QoS Flow for which the RQA is set RQI the UE creates a UE derived QoS rule and starts a timer set to the RQ Timer value. If there is already an existing UE derived QoS rule with the same packet filter the UE restarts the timer for this UE derived QoS rule.
Upon timer expiry associated with a UE derived QoS rule the UE deletes the corresponding UE derived QoS rule.
NOTE:	The Reflective QoS control via ControlPlane is used for coarse-grained control (i.e per QoS flow).
Editor’s note: whether other means to deactivate Reflective QoS are needed is FFS
Editor’s note: It is FFS how to minimize the impact on the UE of multiple RQ Timers

With a DL QoS flow subject to Reflective QoS controlled via Control Plane, the UE needs to know the QFI so that it can use the same QoS flow in uplink. The QFI should be provided to the UE by the SDAP layer (i.e. SDAP header) after NAS signaling indicated to the UE – however note the QFI is not needed in situations where a QoS flow is 1:1 mapped to a DRB.
Observation 1: For NAS Reflective QoS via Control Plane, QoS Flow ID (QFI) should be provided to the UE in SDAP header.

For controlling via User Plane, packet inspection is performed by the UPF to detect the DL packets subject to Reflective QoS. When a match is detected for downlink traffic, the UPF sets RQI bit together with the QFI in N3 header of the DL packet sent to the gNB. 

[bookmark: _Toc483485686][bookmark: _Toc484011307]5.7.5.4.2	Reflective QoS Control via User Plane
Reflective QoS is controlled via User Plane on per-packet basis by using the RQI in the encapsulation header on N3 reference point together with the QFI, together with a Reflective QoS Timer (RQ Timer) value that is either signalled to the UE upon PDU Session establishment or set to a default value. 
NOTE:	It is up to Stage 3 to define the RQ Timer values.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]When the 5GC determines to control reflective QoS via User Plane for specific SDF, the SMF shall include an indication in the corresponding SDF information provided to the UPF via N4 interface. For DL packets corresponding to this SDF, the UPF may set the RQI bit in the encapsulation header on the N3 reference point. 
Upon reception of a DL packet that is subject to Reflective QoS the UE creates a UE derived QoS rule and starts a timer set to the RQ Timer value. If there is already an existing UE derived QoS rule with the same packet filter the UE restarts the timer for this UE derived QoS rule.
.
NOTE:	The Reflective QoS activation via User Plane is used to avoid out-of-band signalling (e.g. for some non 3GPP accesses).
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.
Editor's note: It is FFS how to minimize the processing burden incl. impact of multiple RQ Timers in the UE for Reflective QoS.
Editor’s note: whether other means to deactivate Reflective QoS are needed is FFS
Upon timer expiry associated with a UE derived QoS rule the UE deletes the corresponding UE derived QoS rule.



As mentioned in the Editor’s note above, RAN2 needs to define how the N3 indication that a downlink packet is subject to Reflective QoS is conveyed to the UE over the radio interface. Note that in this case, the UL NAS level packet filter is a reflection of both the DL packet header (i.e. the filter’s source/destination address (and port) is set to the DL packet destination/source address (and port)) and the QoS flow ID. Therefore, the QoS flow ID (QFI) should be indicated to the UE in the DL packet subjects to Reflective QoS to determine the UL QoS Flow ID (same as DL QFI). 

Observation 2: For NAS Reflective QoS via User Plane, RAN2 needs to define how the N3 indication that downlink packet is subject to Reflective QoS is conveyed to UE over the radio interface.

Observation 3: For NAS Reflective QoS via User Plane, QoS Flow ID (QFI) should be indicated to the UE in the DL packet subject to Reflective QoS to determine the UL QoS Flow ID (same as DL QFI). 

Since RAN2 has agreed to the presence of QoS flow ID in SDAP header, it shall also be considered to use the SDAP header to indicate whether a downlink packet is subject to NAS Reflective QoS.

Proposal 2: Use SDAP header to indicate that a downlink packet is subject to NAS Reflective.

2.3 Issue #3: Enabling and activation of NAS Reflective QoS
RAN2 has agreed that DL packets are not marked with QoS Flow ID at least for the cases where AS reflective mapping and NAS Reflective QoS are not configured. The “configured NAS Reflective QoS” here shall refer to both enabling (i.e., an update on NAS Reflective QoS is possible) or activation (i.e., an update of NAS Reflective QoS actually occurs). According to current TS23.501, only activation in the controlling NAS Reflective QoS via User Plane procedure are indicated to the gNB, which can be seen from the example message flows for controlling NAS Reflective QoS via Control Plane and User Plane in Figure 1 and Figure 2.
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Figure.1: Example flow of NAS Reflective QoS via Control Plane
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Figure.2: Example flow of NAS Reflective QoS via User Plane

For NAS Reflective QoS via User Plane, the gNB may skip the information of Reflective QoS enabling since it can decide whether to carry DL QFI upon receiving RQI. However, for NAS Reflective QoS via Control Plane, the gNB has neither the information of enabling nor activation indication and hence requires the gNB to necessarily transmit DL QFI in all cases, which is not only detrimental to UE implementation (e.g. due to the required packet inspection) but also penalizes the radio interface due to unnecessary overhead.  In order to minimize this, we propose to send an LS to SA2 to request an enabling indication for NAS Reflective QoS via Control Plane from Core network to RAN.

Proposal 4: Send a LS to SA2 to request an enabling indication for NAS Reflective QoS via Control Plane from Core network to RAN.
3 Conclusions	
In this paper, we propose following observations and proposals according to TS23.501 for NAS Reflective QoS.

Proposal 1: NAS Reflective QoS and AS reflective mapping are distinct procedures that are triggered separately by NAS and AS layers.

Observation 1: For NAS Reflective QoS via Control Plane, QoS Flow ID (QFI) should be provided to the UE in SDAP header.

Observation 2: For NAS Reflective QoS via User Plane, RAN2 needs to define how the N3 indication that downlink packet is subject to Reflective QoS is conveyed to UE over the radio interface.

Observation 3: For NAS Reflective QoS via User Plane, QoS Flow ID (QFI) should be indicated to the UE in the DL packet subjects to Reflective QoS to determine the UL QoS Flow ID (same as QFI). 

Proposal 2: Use SDAP header to indicate that a downlink packet is subject to NAS Reflective.

Proposal 3: Send a LS to SA2 to request an enabling indication for NAS Reflective QoS via Control Plane from Core network to RAN.
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