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1. Introduction
In this paper, we will discuss the details on the Reflective QoS, and the refinement of the QoS related IEs over NG-C interface, according to the latest agreements from SA2.
2. Discussion
2.1. Discussion on the Reflective QoS
The latest SA2 agreements for Reflective QoS were updated in the TS 23.501 as following, and some observations also are given inline.
When the 5GC determines to use reflective QoS for a specific SDF, the SMF shall 

· in the case of NG-RAN, include a Reflective QoS Attribute (RQA) in the QoS flow parameters which are sent to the RAN via N2;
Observation 1: The SMF sends the Reflective QoS Attribute (RQA) to the RAN via NG-C.

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.
Upon reception of a DL packet that is subject to Reflective QoS

-
if a UE derived QoS rule with a packet filter corresponding to the DL packet does not already exist,

-
the UE shall create a new UE derived QoS rule with a packet filter corresponding to the DL packet, and

-
the UE shall start, for this UE derived QoS rule, a timer set to the RQ Timer value

-
otherwise the UE shall restart the timer associated to this UE derived QoS rule
Upon timer expiry associated with a UE derived QoS rule the UE deletes the corresponding UE derived QoS rule.
Observation 2: The RAN shall indicate the QFI to the UE when an RQI is received from NG-U.
Observation 3: Upon reception of a DL packet including an QFI and the corresponding RQA is set, if the corresponding UE derived QoS rule does not exist, the UE shall create a new one and start a timer set to the RQ Timer value for this new derived QoS rule, otherwise the UE shall restart the timer associated to this derived QoS rule.
Observation 4: The UE deletes the corresponding UE derived QoS rule upon the corresponding timer expiry.
Based on above observations, we can infer the gNB behaviour related to NAS Reflective (UE performs uplink SDF to QoS Flow mapping) is that the gNB receives the RQA from NG-C, and the RQI/QFI from NG-U, and then sends the RQI/QFI to UE for NAS Reflective.
Proposal 1: The gNB sends the RQI, QFI in the DL packet for NAS Reflective.
Also, the gNB may send the AS-RQI, QFI to UE for AS Reflective (UE performs uplink QoS Flow to DRB mapping).
While considering both NAS Reflective and AS Reflective, the gNB needs to send the RQI, AS-RQI, QFI to UE in the DL packet.
Proposal 2: The gNB may send the RQI, AS-RQI, QFI to UE for both NAS Reflective and AS Reflective.
Proposal 3: The lifetime of the UE derived uplink QoS Flow to DRB mapping could be infinity, e.g. until the corresponding DRB release.

2.2. Discussion on the QoS related IEs over NG-C
According to Observation 1 above, RQA can be provided to the gNB via NG-C in the container from SMF as e.g. one of the “QoS Flow Level QoS Parameters”.

Proposal 4: The parameter of RQA is provided to the gNB via NG-C as one of the QoS Flow Level QoS Parameters in the container from SMF.
According to the other agreements from SA2:

Three options to control QoS flows are supported:

1)
For non-GBR QoS flows only, and when standardized 5QIs or pre-configured 5QIs are used, the 5QI value can be used as the QFI of the QoS flow. The default ARP shall be pre-configured in the AN;  

NOTE 2:
The above option is intended to be used for non-3GPP ANs (e.g. Fixed AN) scenarios when there is no need for any N1 signalling including PDU session establishment, nor any N2 signalling.
2)
For non-GBR QoS flows only, and when standardized 5QIs or pre-configured 5QIs are used, the 5QI value can be used as the QFI of the QoS flow. The default ARP is sent to RAN at PDU Session establishment and when NG-RAN is used every time the User Plane of the PDU session is activated; and
3)
For GBR and non-GBR QoS flows, an assigned QFI shall be used. The 5QI value may be a standardized, pre-configured or non-standardized.
Hence there could be following options to deliver the QoS parameters for each QoS Flow over NG-C interface:

Option1: For non-GBR, QFI (QFI value = standardized or pre-configured 5QI value, ARP value is not provided) only.
Option2: For non-GBR, QFI + ARP.
Option3a: For GBR and non-GBR, QFI + 5QI (standardized or pre-configured).

Option3b: For GBR and non-GBR, QFI + 5QI (non-standardized) + Non-standardised QoS Flow descriptor.

Therefore, we propose to refine the QoS related IEs over NG-C interface by taking followings into count: 

· There is the case that only the QFI is delivered over the NG-C i.e. in case of option1.
· There is the case that only the QFI and ARP are delivered over the NG-C i.e. in case of option2.
· There is the case that only the QFI and 5QI are delivered over the NG-C i.e. in case of option3a.
Furthermore, the IEs for the Non-standardised QoS Flow descriptor should be the same as the ones included in the 5G QoS characteristics defined in TS 23.501, i.e. the Resource Type, Priority Level, Packet Delay Budget, and the Packet Error Rate.
Proposal 5: The IEs of 5QI and ARP can be optional.

Proposal 6: The IEs included in the Non-standardised QoS Flow descriptor should be the same as the ones included the 5G QoS characteristics defined in TS 23.501, i.e. the Resource Type, Priority Level, Packet Delay Budget, and Packet Error Rate.

Proposal 7: RAN3 is kindly asked to agree the corresponding CR for TS 38.413 in [3].
3. Conclusion
In this paper, we have discussed the details on the Reflective QoS, and some refinement for the QoS related IEs over NG-C interface according to the latest agreements from SA2, and provided the following observations and proposals.
Observation 1: The SMF sends the Reflective QoS Attribute (RQA) to the RAN via NG-C.

Observation 2: The RAN shall indicate the QFI to the UE when an RQI is received from NG-U.
Observation 3: Upon reception of a DL packet including an QFI and the corresponding RQA is set, if the corresponding UE derived QoS rule does not exist, the UE shall create a new one and start a timer set to the RQ Timer value for this new derived QoS rule, otherwise the UE shall restart the timer associated to this derived QoS rule.
Observation 4: The UE deletes the corresponding UE derived QoS rule upon the corresponding timer expiry.
Proposal 1: The gNB sends the RQI, QFI in the DL packet for NAS Reflective.
Proposal 2: The gNB may send the RQI, AS-RQI, QFI to UE for both NAS Reflective and AS Reflective.
Proposal 3: The lifetime of the UE derived uplink QoS Flow to DRB mapping could be infinity, e.g. until the corresponding DRB release.

Proposal 4: The parameter of RQA is provided to the gNB via NG-C as one of the QoS Flow Level QoS Parameters in the container from SMF.
Proposal 5: The IEs of 5QI and ARP can be optional.

Proposal 6: The IEs included in the Non-standardised QoS Flow descriptor should be the same as the ones included the 5G QoS characteristics defined in TS 23.501, i.e. the Resource Type, Priority Level, Packet Delay Budget, and Packet Error Rate.

Proposal 7: RAN3 is kindly asked to agree the corresponding CR for TS 38.413 in [3].
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