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1   Introduction
There has been some agreements on reflective QoS in RAN2 and SA2. In this contribution, the impacts of the reflective QoS on RAN3 will be provided.
2   Background
In this section, the agreements about reflective QoS and reflective mapping 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:

-
New AS layer PDU is PDCP SDU

-
AS layer header is byte-aligned

-
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

SA2 agreements on reflective QoS [1]:
Reflective QoS Activation via User Plane

When the 5GC determines to activate reflective QoS via U-plane, the SMF shall include a QoS rule including an indication to the UPF via N4 interface to activate User Plane with user plane reflective. When the UPF receives a DL packet matching the QoS rule that contains an indication to activate reflective QoS, the UPF shall include the RQI in the encapsulation header on N3 reference point. The UE creates a UE derived QoS rule when the UE receives a DL packet with a RQI.

Reflective QoS Activation via Control Plane

When the 5GC determines to activate reflective QoS via Control Plane, the SMF shall include the RQI in the QoS rule which is sent to the UE via N1 interface. When the UE receives a DL packet matching the QoS rule that contains the RQI the UE creates a UE derived QoS rule.
3   Discussion
· Activation of reflective QoS

The DL packet will be marked with the QoS flow id by the gNB if the reflective QoS is active for the packet. 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.

Observation1：The gNB needs to know whether the reflective QoS is active for one DL packet.
In the case of reflective QoS activation via User Plane defied in SA2, the UPF shall include the RQI in the encapsulation header on N3 and the gNB regards the reflective QoS is active for the packet when it receives the packet with RQI. In the case of reflective QoS activation via Control Plane defined in SA2, the AMF shall include the RQI in the QoS rule which is sent to the UE via NAS and the RQI should be effective within the whole QoS flow or PDU session. However, the gNB will not be aware of the RQI of the packet of the QoS flow where reflective QoS is activated through Control Plane and no RQI in N3 interface anymore. It is necessary for the NGC to inform the gNB RQI of the QoS flow or PDU session via the N2 interface as depicted in Figrue1. The gNB will mark the QoS flow id to each DL packet of the QoS flow whose reflective QoS is activated via Control Plane where the reflective QoS is effective in whole QoS flow.
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Figure1 RQI of QoS flow via N2

Proposal 1: NGC should inform RQI of QoS flow to gNB via N2 when reflective QoS of the QoS flow or PDU session is activated through NAS.

Observation2: gNB should attach QoS flow id to each DL packet when it received RQI of QoS flow via N2.

· Deactivation of reflective QoS 

In SA2, the mechanism for disabling the reflective QoS function of QoS flows has been discussed. Whether the gNB needs to inform UE the deactivation of reflective QoS depends on the deactivation mechanism which will be determined by SA2. When the Reflective QoS function is disabled NGC should inform the gNB that the reflective QoS of the QoS flow is disabled regardless of how the reflective QoS was activated. And the gNB will not attach the QoS flow id in DL packet anymore when the reflective QoS is disabled.

Proposal 2: NGC should inform gNB that the reflective QoS of the QoS flow or PDU session is disabled.

· Reflective QoS impacts on Handover

In intra NR handover, the target gNB also needs to know whether the reflective QoS of the QoS flow is activated as same as source gNB did. The source gNB should sent the reflective QoS information to the target gNB. For Reflective QoS Activation via Control Plane, the source gNB should send RQI of the QoS flow to the target gNB through the HANDOVER REQUEST message.
Proposal 3: The source gNB should inform the target gNB RQI of the QoS flow or PDU session through the HANDOVER REQUEST message when the RQI is received in source gNB via N2.
For Reflective QoS Activation via User Plane, the RQI in N3 interface is effective only for the packet where the RQI is contained in the encapsulation header. 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 QoS flow id of the packet to the target gNB associate with the packet which RQI applies to. If the data forwarding mechanism is reused in NR, the DL packets in the buffer of the source gNB will be transferred to target gNB and the associated RQI and QoS flow id should be transferred to target gNB together when the RQI is received through N3 in source gNB. 

Proposal 4: The RQI and QoS flow id together with their associated DL packet should be transferred to target gNB during data forwarding procedure when the RQI is received in source gNB via N3.
4   Conclusion

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

Observation1：The gNB needs to whether the reflective QoS is active for one DL packet.
Proposal 1: NGC should inform RQI to gNB via N2 when reflective QoS of the QoS flow or PDU session is activated through NAS.

Observation2: gNB should attach QoS flow id to each DL packet when it received RQI of QoS flow via N2.
Proposal 2: NGC should inform gNB that the reflective QoS of the QoS flow or PDU session is disabled.
Proposal 3: The source gNB should inform the target gNB RQI of the QoS flow or PDU session through the HANDOVER REQUEST message when the RQI is received in N2.
Proposal 4: The RQI and QoS flow id together with their associated DL packet should be transferred to target gNB during data forwarding procedure when the RQI is received in N3.
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