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1	Introduction
At SA2#118, two interim agreements for the singling of reflective indication have been achieved as following [1]:
1c. For B-type QoS profiles reflective QoS indication can be signalled to the UE via NG1.
1d. Per packet NG3 indication can be used for Reflective QoS activation.
In this contribution, the reflective QoS mechanism will be interpreted first. Based on the interpretation, some consideration on the agreed reflective QoS indication at SA2 will be given from the perspective of RAN.
2	Discussion
2.1 The mechanism of reflective QoS
At RAN2#96 meeting, we have achieved a two-step mapping of IP flows [2], in which NAS is responsible for IP flow->QoS flow mapping (NAS filtering), and AS is responsible for the QoS flow->DRB mapping (AS filtering). Fig.1 illustrates the two-step mapping of IP flows to DRBs.


Fig.1 two-step mapping of IP flows to DRBs 
For non-reflective QoS (e.g. QoS flow1 and QoS flow2 illustrated in Fig.1):
NAS filtering: the UE has received the packet filters of QoS flow1 and QoS flow2 from NG Core using NG1 signalling and stored in NAS as illustrated Fig.1. When receiving data packets from the application, NAS matches the uplink packets to the QoS flow according to the packet filters embedded in the IP flow and the stored packet filters of each QoS flow. NAS informs the filtered QoS-flow-id to AS.
AS filtering: the UE has received the QoS flow->DRB mapping information from gNB and stored in AS, e.g. QoS-flow-id1/QoS-flow-id2 to DRB1 mapping information illustrated in Fig.1. With the filtered QoS-flow-id from NAS and the stored QoS flow->DRB mapping information, AS maps the data packets to the corresponding DRB.
Besides the two-step mapping mechanism, at last RAN2 meeting, we have achieved another agreement for reflective QoS:
DL packets over Uu are marked inband with QOS-flow-id for the purposes of reflective QoS.
With the agreed two-step mapping mechanism and the QoS-flow-id introduced for reflective QoS in DL packets in RAN2, the relationship between the reflective QoS and the two-step mapping mechanism (NAS filtering + AS filtering) should be clarified first before go further interpretation of the reflective QoS mechanism. 
Reflective QoS is introduced by SA2 for the supporting of services of which the packet filter changes quite often, or for traffic comes from a large number of IP addresses, so it is impossible or difficult to send packet filters to UE over NG1 [3]. It can be seen from the original motivation that the NAS filtering (packet filters) for traffic subject to reflective QoS should be derived reflectively from DL packets, which is also captured as an interim agreement (agreement 1a) in SA2 [1]. Then with the agreed two-step mapping mechanism in RAN2, the question is besides the NAS filtering, whether the reflective mechanism can also be applied on AS filtering or not? 
· [bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: OLE_LINK111][bookmark: OLE_LINK112]If the answer is no: AS can only map the data packets to the corresponding DRB according to the explicitly received QoS-flow-id-->DRB mapping information no matter whether it is for non-reflective QoS or reflective QoS.
· If the answer is yes:  the next question is can the reflective mechanism be applied on AS filtering independently from the NAS filtering or not?
· If can be applied independently: AS can either map the data packets to the corresponding DRB according to the explicitly received QoS-flow-id-->DRB mapping information or reflect the data packets to the DRB from which DL packets with the same QoS-flow-id are received;
· If can only be applied together with NAS: the application of reflective mechanism in AS (i.e. the application of QoS-flow-id in the DL packets) can only be controlled by NG Core. Only for reflective QoS, the AS can reflect the data packets to the DRB from which DL packets with the same QoS-flow-id are received. While for non-reflective QoS, AS can only map the data packets to the corresponding DRB according to the explicitly received QoS-flow-id-->DRB mapping information.
Proposal1. The relationship between reflective QoS and the two-step mapping mechanism (NAS filtering + AS filtering) should be clarified, including:
Q1. Whether the reflective mechanism can also be applied on AS filtering?
Q2. If the reflective mechanism can also be applied on AS filtering, whether it can be applied independently from the NAS filtering or not?
As indicated above, reflective QoS is introduced by SA2 initially for the supporting of services for which the packet filters are impossible or difficult to be sent to UE via NG1. Although the independent support of reflective mechanism in AS may have some benefits such as reducing the explicit Uu signalling for the informing of QoS-flow-id-->DRB mapping information, the reflective QoS mechanism will be complicated but without enough justifications and benefits. So from this perspective, we have the following observations:
Observation1. There seems no enough benefit or justification to support independent reflective mechanism in AS filtering.
Observation2. The application of QoS-flow-id in the DL packets on Uu should be in the control of NG Core.
Based on the above observation and with the most updated agreements from SA2 and RAN2 indicated above , for reflective QoS (e.g. the QoS flow3 in Fig.1):
1. Packet filter and reflective QoS flow to DRB mapping derivation: when AS receives a downlink packet with an inband QoS-flow-id (e.g. QoS-flow-id3), the QoS-flow-id is forwarded to NAS with the data packet. The QoS-flow-id-->DRB mapping information (QoS-flow-id3-->DRB2) is autonomous stored in AS simultaneously if not explicitly received from the gNB before. Receiving the data packet from AS with a QoS-flow-id, NAS derives the packet filter (packet filter-z1) from the data packet and stored it for this specific QoS-flow-id.
Fig.2 illustrates the derivation of Packet filter and reflective QoS flow to DRB mapping for reflective QoS.
2. NAS filtering and AS filtering: with the derived packet filter and reflective QoS flow to DRB mapping information, the similar NAS and AS filtering can be performed as for non-reflective QoS.


Fig.2 Derivation of Packet filter and reflective QoS flow to DRB mapping for reflective QoS
2.2 Consideration on the agreed reflective QoS indication at SA2
According to the interpretation of the reflective QoS mechanism above, to make the reflective QoS mechanism work, the QoS-flow-id should be embedded in the DL packets over Uu for reflective QoS. The NAS derives the packet filter from the data packet and stored it for the corresponding QoS flow based on the QoS-flow-id informed from AS. So regarding the agreement for reflective QoS at RAN2#96:
DL packets over Uu are marked inband with QOS-flow-id for the purposes of reflective QoS.
It can be interpreted that not all DL packets need to be marked with the QoS-flow-id over Uu unless the DL packets are relied for the purposes of reflective QoS. If the interpretation is correct and the two observations in section 2.1(observation 1 and 2) are confirmed, we can have the following further observations:
Observation3. The gNB should know whether a DL packet received from NG3 needs to be marked with the QoS-flow-id over Uu or not for the purpose of reflective QoS.
Observation4. The inband QoS-flow-id in the DL packet over Uu for the purpose of reflective QoS is a kind of reflective QoS indication itself.
Based on the two observations above, it seems that there’s no need to introduce any additional explicit reflective QoS indication to UE at all. In addition, for the two types of reflective indication agreed in SA2, the reflective QoS indication is singled to UE but not to the gNB in agreement 1c. To make the reflective QoS mechanism interpreted above to work, the reflective QoS indication should be signalled to the gNB too. While for agreement 1d, the reflective QoS indication is informed to the gNB per packet from NG3, which could be used by the gNB directly to determine whether the corresponding DL packet on Uu should be marked with the QoS-flow-id or not. Based on the analysis above, we have the following proposals:
Proposal2. The inband QoS-flow-id in the DL packet over Uu for the purpose of reflective QoS is a kind of reflective QoS indication itself. So there’s no need to introduce any additional explicit reflective QoS indication to UE from the perspective of RAN.
Proposal3. The reflective QoS indication should be informed to the gNB, either via NG2 (i.e. NG-C) signalling or encapsulated in NG3 (i.e. NG-U) packets.
3	Conclusion
In this contribution, the reflective QoS mechanism is interpreted and some consideration on the agreed reflective QoS indication at SA2 is given from the perspective of RAN, with the following observations and proposals:
Proposal1. The relationship between reflective QoS and the two-step mapping mechanism (NAS filtering + AS filtering) should be clarified, including:
Q1. Whether the reflective mechanism can also be applied on AS filtering?
Q2. If the reflective mechanism can also be applied on AS filtering, whether it can be applied independently from the NAS filtering or not?
Observation1. There seems no enough benefit or justification to support independent reflective mechanism in AS filtering.
Observation2. The application of QoS-flow-id in the DL packets on Uu should be in the control of NG Core.
Observation3. The gNB should know whether a DL packet received from NG3 needs to be marked with the QoS-flow-id over Uu or not for the purpose of reflective QoS.
Observation4. The inband QoS-flow-id in the DL packet over Uu for the purpose of reflective QoS is a kind of reflective QoS indication itself.
Proposal2. The inband QoS-flow-id in the DL packet over Uu for the purpose of reflective QoS is a kind of reflective QoS indication itself. So there’s no need to introduce any additional explicit reflective QoS indication to UE from the perspective of RAN.
Proposal3. The reflective QoS indication should be informed to the gNB, either via NG2 (i.e. NG-C) signalling or encapsulated in NG3 (i.e. NG-U) packets.
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