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1   Introduction

At last RAN2 meetings, the following agreements were made regarding the NAS reflective QoS. 
RAN2# 96 Agreement

4
DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS.

RAN2# 98 Agreements on QoS layer:
1. gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

2. RAN2 will support a mode in which SDAP header is not present and is configured per DRB.
Further, SA2 agreed two reflective QoS methods to control the NAS reflective QoS [1]
· 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 signaled to the UE upon PDU Session establishment or set to a default value. 

· 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.

In this contribution, we intend to give the detailed analysis regarding impact of the above SA2 agreements on RAN.
2   Discussion
2.1   QoS flow id marking for NAS reflective QoS
As agreed, the DL packet will be marked with the QoS flow id if the reflective QoS is active. As the reflective QoS could be controlled by CP or UP, the following gives the detailed analysis case by case. 
Case1: Reflective QoS Control via User Plane
In the case of reflective QoS control via User Plane, the Reflective QoS is controlled via User Plane on per-packet basis by using the RQI in the encapsulation header on NG-U reference point together with the QFI. When the gNB receives a packet with RQI in NG-U, it shall regard the reflective QoS is active for this packet. The gNB will mark the QoS flow id to the DL packet for the purpose of reflective QoS. Furthermore, a NRQI may be needed in air to indicate that the QoS flow id is valid for NAS reflective QoS.
Observation1: The gNB should attach the QoS flow id for those NG-U DL packets marked with RQI for UP-controlled Reflective QoS.
Case2: Reflective QoS Control via Control Plane

In the case of reflective QoS control via Control Plane, the AMF shall include the RQA in the QoS rule which is sent to the UE via NAS and the RQA is effective within the whole QoS flow. The gNB will attach the QoS flow id to each DL packet of the QoS flow where reflective QoS is controlled via Control Plane.
However, the gNB will not be aware of the RQA of the QoS flow when the reflective QoS is controlled via Control Plane because there is no RQI in NG-U interface anymore. Then the gNB will not know whether the QoS flow id should be marked to DL packet for reflective QoS. Therefore, it is necessary for the NGC to inform the gNB RQA of the QoS flow via the NG-C interface as depicted in Figrue1.
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Figure1 RQA of QoS flow via N2

Observation2: The gNB should attach the QoS flow id for those NG-U DL packets belonging to CP-controlled QoS flows.

Case3: QoS flow without Reflective QoS Attribute
There is another case that the QoS flow has no reflective QoS attribute. The AMF should send the QoS rule to UE via NAS in this case. It shall be possible to apply reflective QoS and non-reflective QoS concurrently within the same PDU session. The gNB will not need to attach the QoS flow id to DL packet for the purpose of reflective QoS if the QoS flow has no reflective QoS attribute. Consequently, the NGC should also inform gNB that one QoS flow has no reflective QoS attribute for gNB to decide whether to attach QoS flow id in air or not.
Observation3:  The gNB should not attach QoS flow id when neither UP-controlled nor CP-controlled reflective QoS is applied.

 A reflective QoS type can be defined to summarize the above three cases. i.e the reflective QoS type can be Reflective QoS Control via User Plane, Reflective QoS Control via Control Plane or non-reflective QoS. Based on the above discussions, we give the following table.
                            Table 1 QoS flow id attaching in RAN for different reflective QoS type
	Reflective QoS type of QoS flow
	QoS flow id attaching for purpose of reflective QoS

	Reflective QoS Control via User Plane
	Attach QoS flow id to DL packets with RQI in NG-U

	Reflective QoS Control via Control Plane
	Attach QoS flow id to all packets of QoS flow which is configured with RQA

	Non-reflective QoS
	No QoS flow id needs to be attached in the air


gNB needs to be aware of the reflective QoS type of QoS flows for the QoS flow id attaching for the purpose of reflective QoS. The NGC needs to inform gNB the reflective QoS type of QoS flows via NG-U or NG-C.
On the other hand, if the Reflective QoS type of QoS flow has been updated by NGC, the gNB should be aware of the change of Reflective QoS type of the QoS flows. 
Proposal 1: The gNB should be informed either one of three NAS reflective QoS cases for marking QoS flow id in RAN, and potential further changes. 

2.2   Impact on SDAP header  

In RAN, a SDAP mode has been defined where SDAP header is not present and this mode is configured per DRB by gNB. The SDAP header can include the DL QoS flow id which can be used for the reflective QoS. Therefore, if the SDAP header is not configured for one DRB, then the DRB will not transmit QoS flow id in air, i.e. the DRB cannot send the information for the NAS reflective QoS. Consequently, QoS flows with reflective QoS attribute cannot be mapped to the DRB configured without SDAP header although it is the RAN determines the QoS flow to DRB mapping. The DRB configured with SDAP header can serve the QoS flows with reflective QoS attribute and can serve the QoS flows without reflective QoS attribute also. 
Proposal 2: The no SDAP header format could not be used when UP-controlled or CP-controlled NAS reflective QoS is applied. 
3   Conclusion

Based on the discussions in this paper, we propose the following observations and proposals:

Observation1: The gNB should attach the QoS flow id for those NG-U DL packets marked with RQI for UP-controlled Reflective QoS.

Observation2: The gNB should attach the QoS flow id for those NG-U DL packets belonging to CP-controlled activated QoS flows.

Observation3:  The gNB should not attach QoS flow id when neither UP-controlled nor CP-controlled reflective QoS is activated.

Proposal 1: The gNB should be informed either one of three NAS reflective QoS cases for marking QoS flow id in RAN, and potential further changes. 

Proposal 2: The no SDAP header format could not be used when UP-controlled or CP-controlled NAS reflective QoS is applied. 
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