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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, the Reflective QoS control for the NAS reflective QoS was agreed in SA2 [1].
When the 5GC determines to use reflective QoS for a specific SDF, the SMF shall include a Reflective QoS Attribute (RQA) in the QoS flow parameters which are sent to the RAN via N2 in the case of NG-RAN. For DL packets corresponding to this SDF, the UPF sets the RQI bit in the encapsulation header on the N3 reference point. When an RQI is received by (R)AN in a DL packet on N3 reference point, the (R)AN shall indicate to the UE the QFI and that this DL packet is subject to Reflective QoS.
In this contribution, we intend to give the further analysis regarding impact of the above SA2 agreements on RAN.
2   Discussion
2.1   QoS flow id and RQI marking for NAS reflective QoS
As agreed, the DL packet will be marked with the QoS flow id if the reflective QoS is active. 
The Reflective QoS is controlled 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 this DL packet is subject to Reflective QoS. The gNB will mark the QoS flow id to the DL packet for the purpose of reflective QoS. Furthermore, RQI may be needed to indicate that the DL packet is subject to Reflective QoS for UE. Hence, the QFI and RQI should be attached to DL packet for the NAS reflective QoS [2].
Observation 1: The gNB should attach the QFI and RQI for DL packets subject to Reflective QoS.
Furthermore, A UE not supporting Reflective QoS shall ignore any indication of Reflective QoS according to SA2 [1]. In order to reduce the radio resource waste caused by the useless QFI and RQI, the RAN should be aware of the UE capability of Reflective QoS.

Proposal 1: RAN should be aware of UE capability of Reflective QoS for radio resource saving.
2.2   Impacts on SDAP header  

NGC shall send a Reflective QoS Attribute (RQA) in the QoS flow parameters to RAN if it determines to use reflective QoS. 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 transmit the information for the NAS reflective QoS. Consequently, QoS flows with RQA cannot be mapped to the DRB configured without DL SDAP header. While the DRB configured with DL SDAP header can serve the QoS flows with RQA and the QoS flows without RQA also. 
Observation2: RAN can map the QoS flow without RQA to the DRB where DL SDAP header is not present.
Proposal 2: The no SDAP header format in DL could not be used when NAS reflective QoS is applied. 

2.3   Impacts on handover procedure
As the discussion above, RAN should be aware of the RQA of QoS flow for the QoS flow to DRB mapping. And RAN should also be aware of the RQI of the packet of the QoS flow with RQA for the DL packets attachment. For handover procedure, the target gNB needs to acquire the knowledge of the RAQ of QoS flows and RQI of packets.

During the handover procedure, the source gNB should send the RQA of QoS flow to the target gNB for QoS flow to DRB mapping and DL packet marking in target gNB. During the data forwarding, the DL packets subject to reflective QoS should be forwarded to target gNB together with the QFI and RQI for the DL packet marking in target gNB. For the buffer in PDCP layer, the buffered PDCP SDU should include the SDAP header innately where the QFI and RQI are contained. For the buffer in SDAP layer, the buffered SDAP SDUs should be forwarded to target gNB with the QFI and RQI which gNB received via NG-U.

Proposal 3: Source gNB should send RQA of QoS flows to target gNB during handover procedure.
Proposal 4: The buffered DL packets subject to Reflective QoS should be forwarded to target gNB together with QFI and RQI.
3   Conclusion

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

 Observation1: The gNB should attach the QFI and RQI for DL packets subject to Reflective QoS.

Proposal 1: RAN should be aware of UE capability of Reflective QoS for radio resource saving.
Observation2: RAN can map the QoS flow without RQA to the DRB where DL SDAP header is not present.
Proposal 2: The no SDAP header format in DL could not be used when NAS reflective QoS is applied. 

Proposal 3: Source gNB should send RQA of QoS flows to target gNB during handover procedure.

Proposal 4: The buffered DL packets subject to Reflective QoS should be forwarded to target gNB together with QFI and RQI.
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