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1 Introduction
RAN2 has made a number of stage 2 agreements related to reflective QoS in previous meetings. However, several important topics were not fully clarified. This paper aims to provide the basis for discussion of the following open issues.
1. Clarification of NAS reflective QoS and AS reflective mapping.
2. How to indicate AS reflective mapping in both downlink and uplink directions.
2 Discussion
2.1 Clarification of NAS reflective QoS and AS reflective mapping

Two procedures for reflective QoS have been defined in NAS and AS separately. 
· NAS reflective QoS: UE NAS shall add or update the uplink NAS filters for “IP flow to QoS flow” mapping based on the downlink packet received.
· AS reflective mapping: UE AS shall add or update the uplink AS filters for “QoS flow to DRB” mapping based on the downlink packet received.
The NAS filter is for controlling UE uplink traffic classification, and the AS filter is for controlling RAN resource usage. Since the two procedures are being using for different purposes, they should be independent procedures and can be triggered in different layer separately. 
Proposal 1: NAS reflective QoS and AS reflective mapping are independent procedures and can be triggered in different layers separately.
SA2 has agreed in [3] that there are two types of NAS reflective QoS activation mechanisms, either via Control Plane or via User Plane, and the User Plane mechanism relies on the downlink packets with additional RQI given from UPF to RAN over N3 to create UE derived QoS rule at the UE NAS layer. Based on that agreement, it seems logical that RAN must forward the activation indication to the UE’s NAS layer when it detects RQI marked in downlink packets received over N3. The most appropriate place for this indication is in in the SDAP header. 
Proposal 2: The indication of NAS reflective QoS shall be carried in the SDAP header under CN control.
2.2 Indication of AS reflective mapping in downlink

To configure AS reflective mapping, the gNB must include the QoS flow ID in downlink packets. However, the question of whether the gNB needs to explicitly indicate the activation of reflective QoS is still open. There seems to be two possible approaches to indicate AS reflective mapping as follows.
Approach 1 (Explicit): The gNB explicitly indicates the activation and/or deactivation of AS reflective mapping in the SDAP header.
Approach 2 (Implicit): The indication of AS reflective mapping is managed implicitly, e.g., by presence or lack of the QoS flow ID in the SDAP header.
For downlink packets, the QoS flow ID is not needed over Uu if the gNB has no intention to trigger AS reflective mapping on the UE. Only when the gNB decides to configure AS reflective mapping, does the gNB need to add the QoS flow ID on the appropriate downlink DRB. Therefore, it is straightforward to use the presence of QoS flow ID as the indication of AS reflective mapping, i.e., the gNB includes the QoS flow ID in downlink packets to activate AS reflective mapping, the UE checks the existence of the QoS flow ID in downlink packets and updates the uplink QoS flow to DRB mapping according to the QoS flow ID received in the SDAP header. An example procedure is illustrated in Fig.1.
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Fig. 1. Example procedure of AS reflective mapping activation
Proposal 3: The indication of AS reflective mapping is managed implicitly, e.g., by presence or lack of the QoS flow ID in the SDAP header.
As discussed above, to activate the reflective mapping of a QoS flow, the gNB starts including the QoS flow ID in downlink packets on the appropriate DRB. If the QoS flow has to be mapped to a different bearer, then again the gNB needs to include the QoS flow ID on the new DRB to modify the reflective mapping. The UE shall also update its uplink mapping to the new DRB by receiving the QoS flow ID in downlink packets.
Proposal 4: The QoS flow ID needs to be included in downlink packets whenever reflective mapping needs to be activated (configured for the first time for a QoS flow) or modified (QoS flow mapped to a different DRB).
For purposes of reliability, the gNB may decide to include the QoS flow ID in multiple downlink packets. However, once the gNB is certain that the required mapping has been applied at the UE, it is no longer necessary and seems somewhat wasteful to continuously include the QoS flow ID. Therefore, it shall be up to the gNB to stop including the QoS flow ID in downlink packets if the required mapping is applied by the UE and no further UE action is needed. How to detect whether the mapping has been applied on the UE or not shall be up to gNB implementation.
Proposal 5: It is up to the gNB to stop including the QoS flow ID in downlink packets if the required mapping is applied by the UE and no further UE action is needed.
It is not clear whether it is possible to deactivate AS reflective mapping once it has been activated. Since deactivation can be useful to reduce mapping complexity, we think RAN2 should develop a mechanism for deactivation.
Proposal 6: RAN2 shall develop a mechanism to deactivate AS reflective mapping.
In order to achieve deactivation, while still not requiring any explicit configuration, a straightforward mechanism would be for the gNB to add the QoS flow ID to the default DRB of the PDU session to which the QoS flow belongs. 
Proposal 7: To deactivate AS reflective mapping for a particular QoS flow, the gNB includes the QoS flow to the corresponding default DRB of the PDU session to which the QoS flow belongs.
An example procedure is illustrated in Fig.2.
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Fig. 2. Example procedure of AS reflective mapping deactivation
2.3 Indication of AS reflective mapping in uplink

RAN2 has agreed that the inclusion of uplink QoS flow ID is dependent on network configuration. However, it is still not clear if such configuration is on QoS flow or DRB level. Considering that the gNB needs to determine the flow ID of each uplink packet to forward to the CN, it increases the complexity if both types of packet, “with” and “without” uplink flow ID, can be sent on a DRB simultaneously. Since we do not really see a need to support such a use case, we suggest that the configuration is applied on DRB level.
Proposal 8: The configuration of uplink flow ID inclusion is applied on DRB level.
3 Conclusions
In this submission, we have discussed some open issues related to reflective QoS. Our proposals are summarized below.
Proposal 1: NAS reflective QoS and AS reflective mapping are independent procedures and can be triggered in different layers separately in the SDAP header.
Proposal 2: The indication of NAS reflective QoS shall be carried in the SDAP header under CN control.
Proposal 3: The indication of AS reflective mapping is managed implicitly, e.g., by presence or lack of the QoS flow ID in the SDAP header.
Proposal 4: The QoS flow ID needs to be included in downlink packets whenever reflective mapping needs to be activated (configured for the first time for a QoS flow) or modified (QoS flow mapped to a different DRB).
Proposal 5: It is up to the gNB to stop including the QoS flow ID in downlink packets if the required mapping is applied by the UE and no further UE action is needed.
Proposal 6: RAN2 shall develop a mechanism to deactivate AS reflective mapping.
Proposal 7: To deactivate AS reflective mapping for a particular QoS flow, the gNB includes the QoS flow to the corresponding default DRB of the PDU session to which the QoS flow belongs.
Proposal 8: The configuration of uplink flow ID inclusion is applied on DRB level.
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