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1 Introduction
Last RAN2 meetings discussed reflective mapping and made the following agreements.  
Agreements at RAN2#98

The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.
Agreements at RAN2 97#
Editor’s Note: The precedence of the RRC configured mapping and reflective QoS is FFS (can reflective QoS update and thereby override an RRC configured mapping? Or does a configured QoS Flow ID to DRB mapping always take precedence over a reflective mapping?
In this document, we discuss the further details of reflective mapping.
2 Discussion
There are two ways for RAN to determine the QoS flow to DRB mapping: Explicit Configuration (i.e. RRC signalling) and the Reflective mapping. The Reflective mapping mechanism has no signalling overhead, e.g., it could be used for QoS flows initially transmitted over the default DRB and switched to dedicated DRB case. On the other hand, the reflective mapping needs to include QoS flow ID (QFI) in the DL UP packets, which will bring additional UP overhead. As it is the RAN who decides the QFI and DRB mapping relationship, the RAN has full flexibility to use either way for each QoS flow. 
Proposal 1: The RAN could determine using the Reflective mapping or explicit signaling for each QoS flow.
2.1 Precedence of the Explicit Configuration and Reflective Mapping

As analysed above, RAN always has full flexibility and control to use either way for the QFI and DRB mapping. When the UE receives either the explicit configuration, or the SDAP packets marked with QFI for reflective mapping, it makes sense that the UE applies to the latest mapping under the control of the network. Generally there are two scenarios regarding reflective mapping and explicit configuration as follows.
2.1.1 Scenario 1: Reflective Mapping prior to Explicit Configuration 
The RAN first uses the Reflective mapping for a particular QoS flow. As Figure 1 shows, DRB 1 is selected for UL QFI A based on the DL QFI A on DRB 1. Afterwards, the RAN wants to change the UL QFI A to DRB2, it sends a RRC signalling to the UE. The UE applies this new mapping for all subsequent UL PDUs mapped to QoS Flow A.
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Figure 1: Reflective mapping determined prior to RRC configured mapping

2.1.2 Scenario 2: Explicit Configuration prior to Reflective Mapping
As shown in Figure 2, the RAN initially maps the UL QoS Flow A to DRB2 through RRC signalling. When the UE receives a DL PDU marked with QFI A on DRB 1, it uses DRB1 for all subsequent UL PDUs mapped to QoS Flow A.
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Figure 2: RRC configured mapping prior to Reflective mapping
Further the RAN could avoid the confusion when the UE may receive these two ways simultaneously. Hence we have the following proposal. 
Proposal 2: The UE shall apply the latest QFI to DRB mapping either by RRC configured mapping or Reflective mapping.
2.2 Reflective Mapping Activation and Deactivation
As agreed, the QoS flow ID is present in DL packet once the AS reflective QoS is active. But it remains FFS whether the QFI should be always included. 

One possible solution is that if the gNB receives the UL QoS flows from the concerned DRB, it is aware that the UE has derived the reflective mapping and thus stops attaching QFI for sequent DL packets. However, if no QoS flow arises in UE, the gNB cannot be aware of whether the UE has received the reflective mapping and it may continue attaching the QoS flow id. A more simple way is that the QoS flow id is always present regardless of whether there is a QoS flow is received from corresponding DRB.
Proposal 3:  The gNB should always attach the QoS flow ID to DL packet for AS reflective mapping.
After the UE derived the reflective mapping, it will use the mapping relationship till further update is received. If the gNB want to deactivate current reflective mapping, it could send a new mapping via the RRC signalling or a new reflective mapping to UE. This could be regarded as network-deactivation of reflective mapping. Alternatively, the UE controlled deactivation could be introduced, e.g., when a configured timer is expired, the reflective mapping is deactivated. And sequent UL packets could be mapped to the default DRB or old DRB configured by the explicit configuration. 

Proposal 4: The RAN controlled and UE controlled deactivation could be used to deactivate the reflective mapping. 

2.3 Reflective Mapping Handling During Handover
During or after the handover, the target gNB may take different QoS flow to DRB mapping from the source cell based on its RRM policy and network conditions. During the handover preparation, the QoS flow to DRB mapping relationship in source cell should be sent to the target gNB, and the gNB can decide whether to change the QoS flow to DRB mapping. Following LTE handover principle, the AS-Config in the HANDOVER REQUEST message may include the QoS flow to DRB mapping. If the AS-Config includes only the RRC configured mapping while the reflective mapping is applied to the UE when in the source cell, then the mapping received by the target gNB in AS-Config will not match the one applied in UE. In this case, the mapping at the target gNB and the UE does not match each other. 
Proposal 5: The Source gNB should transfer the current QoS flow to DRB mapping applied in the UE to the target gNB during handover procedure.
3 Conclusion
Based on the discussions in this paper, we propose the following:
Proposal 1: The RAN could determine using the Reflective mapping or explicit signaling for each QoS flow.
Proposal 2: The UE shall apply the latest QFI to DRB mapping either by RRC configured mapping or Reflective mapping.

Proposal 3:  The gNB should always attach the QoS flow ID to DL packet for AS reflective mapping.
Proposal 4: The RAN controlled and UE controlled deactivation could be used to deactivate the reflective mapping.  

Proposal 5: The Source gNB should transfer the current QoS flow to DRB mapping applied in the UE to the target gNB during handover procedure.
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