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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 and the QoS flow-DRB mapping handle during handover.
2
Discussion
2.1 Reflective handling over the air
According to the SA2 agreements for the Reflective QoS [4], when the Reflective QoS is activated, the Reflective QoS Attribute (RQA) is signalled to UE via N1 and to RAN via N2 per QoS flow basis. The 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 and the RQA is set for the QoS flow the DL packet belonging to. So to support reflective QoS, the gNB should include the QFI in the DL packet if the DL packet received from N3 with the RQI bit set and the RQA is set for the corresponding QoS flow. Otherwise, no QFI needs to be included. It should be noted that the reflective QoS 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. Also 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. 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 includes the QFI in the SDAP DATA PDU header for DL packets on a QoS flow according to whether the DL packet received from N3 with the RQI bit set or not and whether the RQA is set or not for the QoS flow. 
Proposal1: Introduce a fixed header with a reflective indicator and QFI in the SDAP DATA PDU for the purpose of Reflective QoS. 
Proposal2: The reflective indicator indicates whether the packet is subject to Reflective QoS or not.
Proposal3: The gNB sets the reflective indicator and QFI per packet basis according to whether the DL packet on a QoS flow received from N3 with the RQI bit set or not and whether the RQA is set or not for the QoS flow.
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 better 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


The size of QFI is not decided yet in SA2. However, according to the LS from SA2 the size of the QFI is preferred limiting to 6 or 7 bits [3]. In case the size of the QFI is 6 bits, there are 2 spare bits to carry the expanded reflective indicator of 2 bits.
Propoal4: 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), if the size of the QFI is decided as 6 bits finally. 
The RAN may control the uplink mapping of QoS Flow-DRB either via reflective mapping or explicit configuration. It is also agreed that if an incoming UL packet matches neither an RRC configured nor a reflective “QoS Flow 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 arrivals. The unpredictable delay may have negative impact on the user experience. 

To tackle the issue, we propose to use a SDAP DATA PDU without payload for reflective mapping. In other words, when to control the uplink mapping of a QoS flow to a DRB, a SDAP DATA PDU with only SDAP header but no data payload could be sent to the UE. The QFI of the QoS flow is included in this SDAP DATA PDU and the SDAP DATA PDU is delivered via the DRB to which the QoS flow is expected to be mapped to.

Proposal5: SDAP DATA PDU without payload can be utilized for AS reflective mapping. 

2.2 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.
Proposal6: Forward all of the QoS flow-DRB mapping information from the source to the target. 

Proposal7: 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.
3
Conclusion
In this contribution, the remaining issues of reflective handling at RAN are further discussed with the following proposals:
Proposal1: Introduce a fixed header with a reflective indicator and QFI in the SDAP DATA PDU for the purpose of Reflective QoS. 

Proposal2: The reflective indicator indicates whether the packet is subject to Reflective QoS or not.

Proposal3: The gNB sets the reflective indicator and QFI per packet basis according to whether the DL packet on a QoS flow received from N3 with the RQI bit set or not and whether the RQA is set or not for the QoS flow.
Propoal4: 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), if the size of the QFI is decided as 6 bits finally. 
Proposal5: SDAP DATA PDU without payload can be utilized for AS reflective mapping.
Proposal6: Forward all of the QoS flow-DRB mapping information from the source to the target. 

Proposal7: 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
Reference
[1] 38.300
[2] R2-17xxxx Discussion on QoS flow-DRB remapping  ZTE
[3] S2-175244 LS reply on NAS Reflective QoS
[4] 23.501

