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1
Introduction
In this contribution, the remaining issues of reflective handling at RAN will be further discussed, including the reflective handling over the air, the precedence of the RRC configured mapping and reflective mapping, and the QoS flow-DRB mapping handle during handover.
2
Discussion
2.1 Reflective handling over the air
SDAP CONTROL PDU
The RAN may control the uplink mapping of QoS Flow-DRB either via reflective mapping or explicit configuration. To enable this reflective mapping, the RAN marks downlink packets over Uu with QFI [1]. It is also agreed that if an incoming UL packet matches neither an RRC configured nor a reflective “QoS Flow ID to DRB mapping”, the UE shall map that packet to the default DRB of the PDU session [1]. The QoS of the flow can’t be ensured if keep mapping the packets to the default DRB. So the gNB may decide to remap the UL QoS flow to another appropriate DRB. Besides, as analyzed in our companion contribution [2], the gNB may remap one UL QoS flow from one DRB to another when the QoS profile changes, the radio situation varies or handover happens.
If the gNB controls the remapping via explicit configuration, additional RRC signalling overhead and extra delay will be introduced. While if the gNB controls the remapping via marking DL packets with QFI, for UL mainly traffic, if there’s no DL data arrival right at that time, the control of the remapping will be delayed until the first DL packet arrival. The unpredictable delay may have negative impact on the user experience. 
So besides the reflective mapping via marking downlink packets with QFI, we propose to introduce a SDAP Control PDU for reflective mapping. To control the uplink mapping of a QoS flow to a DRB via the SDAP control PDU, the QFI of the QoS flow should be include in the SDAP control PDU and the SDAP control PDU is delivered via the DRB to which the QoS flow is expected to be mapped to.
Proposal1. Introduce SDAP control PDU for reflective mapping. 
SDAP DATA PDU
Reflective QoS is introduced in the 5G QoS model besides to signal the QoS rule via explicitly signalling. If reflective QoS function is enabled by the 5GC for some traffic flows, the UE shall create a derived QoS rule for the uplink traffic based on the received downlink traffic. The derived QoS rule includes Packet Filter, QFI, precedence value [3] [4]. 
After the discussion at RAN2#98, the following agreement is made for reflective QoS from RAN2 perspective:
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.
Besides, LS (R2-1706130) was sent to SA2 after an post meeting email discussion to inform the progress in RAN2 and to ask questions about the reflective QoS based on the achievement before SA2#121. However, it should be noted that “reflective QoS” was also discussed at SA2#121 during the same time as RAN2#98 meeting with some new achievements [3][4].
Reflective QoS may be controlled via User Plane or via Control Plane. If controlling via User Plane, UPF may set the RQI bit in the encapsulation header on the N3 reference point. UE creates a UE derived QoS rule upon reception of a DL packet that is subject to Reflective QoS. Among the derived QoS rules, the precedence value is set to a default standardised value, while the Packet Filter and QFI are derived from the DL packets [3] [4]. So to support User Plane controlled reflective QoS, QFI should be included in DL packets to update the QoS rule in UE. The gNB includes the QFI in the DL packet if the DL packet received from N3 with the RQI bit set, otherwise, no QFI needs to be included. It should be noted that the reflective QoS controlled via User Plane is on per-packet basis. So even for packets on the same QoS flow, the gNB can’t predict when and which DL packet will be received with the RQI set. For the sake for a determinate decoding behaviour in the UE, a fixed header should be set in the SDAP DATA PDU. So a reflective indicator should be included besides the QFI in the DL packet to indicate whether the packet is subject to Reflective QoS or not. The gNB set the reflective indicator and QFI according to whether the DL packet received from N3 with the RQI bit set or not. For instance, if the DL packet from N3 is encapsulated with the RQI bit, the gNB sets the reflective indicator to “1” (TRUE) and includes the QFI received from N3 in the SDAP DATA PDU header.
If controlling via Control Plane, the Reflective QoS Attribute (RQA) is signalled to UE via N1 per QoS flow basis. When the UE receives a DL packet on a QoS Flow for which the RQA is set, the UE creates a UE derived QoS rule. Among the derived QoS rules, the precedence value is set to a value that is signalled via the Control Plane, while the Packet Filter is derived from the DL packets per QoS flow basis[3] [4]. So to support Control Plane controlled reflective QoS, QFI should be included in DL packets to update the QoS rule in UE. According to [3] [4], the RQA will be provided to RAN per QoS flow basis wihin the QoS parameters. The gNB includes the QFI in the DL packet if the RQA is set for the corresponding QoS flow, otherwise, no QFI needs to be included. Considering that more than one QoS flow can be mapped to a single DRB, some of which with the RQA set while the others are not set. Alike the discussion above, for the sake for a determinate decoding behaviour in the UE, a fixed header should be set in the SDAP DATA PDU. So a reflective indicator should be included besides the QFI in the DL packet to indicate whether the packet is subject to Reflective QoS or not. The gNB sets the reflective indicator and QFI for packets on a QoS flow according to whether the RQA is set or not for the QoS flow. For instance, if the RQA is set for a QoS flow, the gNB sets the reflective indicator to “1” (TRUE) and includes the QFI received from N3 in the SDAP DATA PDU header for packets on this QoS flow.
Propoal2: Introduce a fixed header with a reflective indicator and QFI in the SDAP DATA PDU for the purpose of Reflective QoS. 
Proposal3. The reflective indicator indicates whether the packet is subject to Reflective QoS or not.
Proposal4. For Reflective QoS controlled via User Plane, the gNB sets the reflective indicator and QFI per packet basis according to whether the DL packet received from N3 with the RQI bit set or not.
Proposal5. For Reflective QoS controlled via Control Plane, the gNB sets the reflective indicator and QFI in the packets per QoS flow basis according to whether the RQA is set or not for the QoS flow.
At RAN2#98, there’s another agreement that:
The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.
To differentiate whether the QFI include in the SDAP DATA PDU is for the purpose of Reflective QoS (NAS) or for the purpose of Reflective mapping (AS), the reflective indicator should be expanded to 2 bits with the following field description:
	Value
	Description

	00
	Neither for Reflective QoS nor for Reflective mapping

	01
	For Reflective mapping

	10
	For Reflective QoS

	11
	Both for Reflective QoS and Reflective mapping


Propoal6: Introduce a fixed header with a 2 bits reflective indicator and QFI in the SDAP DATA PDU for the purpose of Reflective QoS (NAS) and/or Reflective mapping (AS). 

2.2 Precedence of the RRC configured mapping and reflective mapping
The precedence of the RRC configured mapping and AS reflective mapping is left open till now [1]. During the discussion in SI, solution for the issue is discussed but without any considering on the occurring of the issue itself, that is, in which scenarios the issue will take place. The reasonable assumption is that once the QoS flow-DRB mapping is decided in the gNB, it will be kept in use only if QoS flow-DRB remapping is needed. In other words, the issue of the precedence of RRC configured and reflective mapping should only be considered if QoS flow-DRB remapping is allowed. 
The gNB decides the QoS flow-DRB mapping according to the QoS profiles per QoS flow, taking the radio condition in RAN (e.g. radio link quality, load condition etc) into consideration. Neither the QoS profiles nor the radio conditions in RAN will change frequently. So it can be precluded that another QoS flow-DRB remapping will take place right after the preceding one. In other words, practically, the gNB will initiate a new remapping only after the completion of the previous remapping. And the gNB knows the most updated QoS flow-DRB mapping in UE clearly. Given the above, we propose that the UE should always apply the most recent mapping, i.e., either explicit provided by RRC or derived by reflective mapping. 
Proposal7. The UE should always apply the most recent mapping, i.e., either explicit provided by RRC or derived by reflective mapping.
2.3 QoS flow-DRB mapping handle during handover
According to the agreement at RAN2#97bis, “Lossless HO” can be accomplished if the target uses the same DRB configuration and QoS flow-DRB mapping as the source. So for the purpose of “Lossless HO”, all of the QoS flow-DRB mapping information in the source should be forwarded to the target. And the UE should maintain all of the QoS flow-DRB mapping acquired from the source (including both the mapping configured via RRC signaling and the reflective mapping) during handover and update according to the target decision correspondingly.
Proposal8. Forward all of the QoS flow-DRB mapping information from the source to the target. 

Proposal9. The UE should maintain all of the QoS flow-DRB mapping acquired from the source during handover and update according to the target decision correspondingly.
4
Conclusion
In this contribution, the remaining issues of reflective handling at RAN are further discussed with the following proposals:
Proposal1. Introduce SDAP control PDU for reflective mapping.
Propoal2: Introduce a fixed header with a reflective indicator and QFI in the SDAP DATA PDU for the purpose of Reflective QoS. 

Proposal3. The reflective indicator indicates whether the packet is subject to Reflective QoS or not.

Proposal4. For Reflective QoS controlled via User Plane, the gNB sets the reflective indicator and QFI per packet basis according to whether the DL packet received from N3 with the RQI bit set or not.

Proposal5. For Reflective QoS controlled via Control Plane, the gNB sets the reflective indicator and QFI in the packets per QoS flow basis according to whether the RQA is set or not for the QoS flow.
Propoal6: Introduce a fixed header with a 2 bits reflective indicator and QFI in the SDAP DATA PDU for the purpose of Reflective QoS (NAS) and/or Reflective mapping (AS). 
Proposal7. The UE should always apply the most recent mapping, i.e., either explicit provided by RRC or derived by reflective mapping.
Proposal8. Forward all of the QoS flow-DRB mapping information from the source to the target. 

Proposal9. The UE should maintain all of the QoS flow-DRB mapping acquired from the source during handover and update according to the target decision correspondingly.
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