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1   Introduction
There has been some agreements on NAS Reflective QoS in RAN2 and SA2. In this contribution, the impacts of the NAS Reflective QoS on RAN3 will be provided.
2   Background
In this section, the agreements about NAS Reflective QoS in RAN2 and SA2 are listed below:
RAN2 agreements on 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# 97

Agreements on QoS layer:

-
DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS Reflective mapping and NAS Reflective QoS is not configured for DRB.   

-
AS layer header include the UL “Flow ID” depending on network configuration

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.

SA2 agreements on Reflective QoS [1]:
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. 

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.

2. 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.
3   Discussion
3.1 NAS Reflective QoS in NG interface
· Requirements of NAS Reflective QoS information from RAN2

The DL packet will be marked with the QoS Flow ID (QFI) by the gNB if the Reflective QoS is active for one packet according to the RAN2 agreements. Then the gNB needs to know whether the Reflective QoS is active for one packet in order to decide whether to attach the QoS Flow ID in DL packet or not. In SA2, the Reflective QoS can be controlled by control plane or user plane. There is another case that the QoS flow has no Reflective QoS attribute where the AMF should send the UL QoS rule to UE via NAS.
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.
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.
A concept of 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 in air 

	Reflective QoS Control via User Plane
	Attach QoS Flow ID to DL packets with RQI from NG-U

	Reflective QoS Control via Control Plane
	Attach QoS Flow ID to all packets of QoS flow which has RQA

	Non-Reflective QoS
	No QoS Flow ID needs to be attached in air


Observation1: RAN needs to be aware of the Reflective QoS type of QoS flow for QFI attachment.
On the other hand, a new SDAP mode has been defined in RAN2 where SDAP header is not present and this mode is configured per DRB. 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 cannot transmit QoS Flow ID in air, i.e. the DRB cannot transmit the QoS Flow ID for the NAS Reflective QoS. Consequently, QoS flows with Reflective QoS attribute cannot be mapped to the DRB configured without SDAP header. Therefore, the Reflective QoS type of QoS flow would has some impacts on the QoS flow to DRB mapping in RAN.
Observation2: RAN needs to be aware of the Reflective QoS type for QoS flow to DRB mapping.

Proposal 1: NGC should inform gNB the Reflective QoS type of QoS flows.
3.2 NAS Reflective QoS Impacts on Handover

In intra NR handover, the target gNB also needs to be aware of the Reflective QoS type same as source gNB. The source gNB should sent the Reflective QoS type information to the target gNB. For Reflective QoS Control via Control Plane type and Non-Reflective QoS type, the NGC should inform gNB the type information via NG-C. Therefore, the source gNB can send these information to target gNB through the handover request message.
Proposal 2: The source gNB should send the received Reflective QoS types from NG-C to target gNB through HANDOVER REQUEST message.
For Reflective QoS controlled via User Plane, the RQI in NG-U interface is effective only for the corresponding packet. Therefore, during the handover procedure, the source gNB cannot sent the RQI through HANDOVER REQUEST message anymore because the RQI is not effective within the whole QoS flow. The source gNB should send the RQI and corresponding QoS Flow ID to the target gNB associate with the packet which RQI applies to. If the similar data forwarding mechanism of LTE is reused in NR, the buffered DL SDAP SDUs will be forwarded to target gNB [2]. For the purpose of Reflective QoS of NAS, the DL packets in the SDAP buffer together with associated RQI and QFI should be forwarded to target gNB.
Proposal 3: The DL packets in source gNB together with associated RQI and QFI should be forwarded to target gNB during HO.
4   Conclusion

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

Observation1: RAN needs to be aware of the Reflective QoS type of QoS flow for QFI attachment.
Observation2: RAN needs to be aware of the Reflective QoS type for QoS flow to DRB mapping.

Proposal 1: NGC should inform gNB the Reflective QoS type of QoS flows.
Proposal 2: The source gNB should send the received Reflective QoS types from NG-C to target gNB through HANDOVER REQUEST message.
Proposal 3: The DL packets in source gNB together with associated RQI and QFI should be forwarded to target gNB during HO.
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