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One of the remaining topics on QoS is the Flow remapping behaviour and precedence between reflective and explicit RRC signalled based QFI to DRB mapping in AS.  This document discusses the topic further. 
Discussion
A   mapping for a QFI to a DRB in AS can be created either by reflective mapping or explicit configuration.  
The UE creates a reflective mapping if it finds a QFI marking in the DL packet in a DRB that wasn’t associated with this QFI before.  Mapping using explicit signalling is created by eNB providing this mapping information as part of the DRB configuration.  
When a new QFI for a UE is identified by the gNB (either by explicit signalling from CN to gNB or by a new QFI in a DL packet over NG-U), gNB decides to assign it to a DRB and “communicates” it to the UE either over user plane (using reflective mapping) or explicit signalling. This in itself does not result in a conflict of mapping between explicit and user plane, because for this case there is no existing QoS flow to DRB mapping within the UE.
RAN2 has agreed to carry the QFI in the SDAP header if it is needed for reflective mapping in AS or reflective QoS in NAS.  Even when the QFI is carried in the user plane case because it is needed for NAS reflective mapping but the AS is relying explicit signalling of the QFI to DRB mapping, there is no reason for the QFI and control plane signalling to be in conflict normally.  That is, gNB should only send the DL packet in the DRB that is configured explicitly with this QFI to DRB mapping.
Observation #1: Network can ensure that the reflective mapping and control plane signalling is not in conflict normally (with exceptions discussed below).
DRB remapping for a QFI
Remapping of a QFI from one DRB to another could be motivated by different reasons.  When such remapping happens, the mapping table in the UE needs to be updated.  The procedure needed to update the mapping table depends on what mechanism is used for this flow – either explicit RRC signalling or reflective mapping.
	Type of remapping of a QFI 
	Procedure for the remapping
	Possible precendence issues

	Explicit mapping in one DRB to explicit mapping in another DRB
	Explicit signalling of the new mapping
	If the packet carries a QFI for NAS reasons, and since the signalling for the remapping and packet arrival  may not be synchronized at the UE, there could be confusion at the UE whether to apply the reflective mapping or signaled mapping.

	Reflective mapping in one DRB to reflective mapping in another DRB
	Using QFI in the UP  
	Packets in transit over the old DRB will cause confusion at the receiver if received after packets from the new DRB.

	Explicit mapping in one DRB to reflective mapping in another DRB
	Use RRC signalling to remove the explicit mapping.  And use QFI for reflective mapping
	If the packets sent over old DRB contained QFI, packets in transit over the old DRB will cause confusion at the receiver if received after packets from the new DRB.

	Reflective mapping in one DRB to explicit mapping in another DRB
	Explicit signalling of the new mapping
	Packets in transit over the old DRB will cause confusion at the receiver if received after packets from the new DRB.

	Moving a UL UE initiated flow from default DRB to another DRB using explicit signalling
	Explicit signalling of the new mapping
	If explicit signalling is done immediately before any DL data, or if the DL data is also sent on default DRB, there is no issue.  

	Moving a UL UE initiated flow from default DRB to another DRB using reflective mapping
	Using QFI in the UP and send packets in another DRB.  
	if the DL data is also sent on default DRB, packets in transit over the old DRB may cause confusion at the receiver if received after packets from the new DRB.

	Transient mapping of packets from one DRB to another using reflective mapping
	Using QFI in the UP and send packets in another DRB.  
	Packets in transit over the old DRB will cause confusion at the receiver if received after packets from the new DRB.



The need for all the above scenarios is not clear and it may not be necessary to support all of them (this can be discussed separately).  Nevertheless, a couple of issues stand out even for the basic scenarios such as DRB remapping using reflective or explicit signalling of when to apply reflective mapping and packets in transit.  These are discussed in further detail below.  
Issue 1: How does UE know that it has to use reflective mapping:
As already agreed by RAN2, QFI (in some form) should be included in the DL if it is needed for NAS or AS reflective mapping.  So the presence of QFI alone is not sufficient to indicate the UE whether to apply reflective mapping at AS.  
Further, as discussed above, there are scenarios where there can be confusion on whether UE should apply reflective mapping.  For example, when the QFI is included for NAS reflective QoS and the packet arrives in a DRB different from the configured DRB.  
Observation #2: A solution is needed to indicate to UE whether to apply AS reflective mapping for a QFI.
Some possible solutions to address this are:
Option 1) UE updates AS reflective when it receives a packet with a QFI that is not explitly set up over explicit mapping.
Option 2) Using a RQI bit in AS level similar to RQI in NAS level.  When UE receives a packet with an AS-RQI set, it updates the reflective mapping.
Option 3) Use control plane signalling to indicate to the UE a certain QFI should use reflective mapping
SA2 TS 23.501 contains option 2 and 3 for the NAS level filters.  
 Observation #3: It seems sufficient to use the rule that Explicit taking precedence over reflective to solve main use cases for the issue of when to apply reflective mapping.  That is, reflective mapping only applies if the UE receives a QFI for which the explicit mapping is not configured. 
Proposal #1:  If remapping of reflective QoS Flows is not to be supported outside of HO, it is proposed to use the rule that Explicit taking precedence over reflective.
Issue 2: Packets in transit during reflective remapping
Another issue identified above is packets in transit over the old DRB received after packet from the new DRB can cause confusion at the receiver when reflective mapping is used. If the remapping only happens in conjuction with a HO involving a PDCP re-establishment, this transient issue is not relevant.  If remapping is to be supported at any time, then some solution is needed to handle the packets in transit.  
One solution to prevent this is to indicate using a bit over the new DRB that this new mapping should apply and any packets received over the old DRB should not be used to update the table.  This bit should be sent only over a period of time covering packets in transit.  This allows the bit to be used again when the next remapping happens.
This solution can also be seen as an adaptation of the AS level RQI bit discussed in option 2 above.  Since the mapping table needs to be updated only at the time of remapping, it should be sufficient to send the RQI only immediately after the remapping and this will update the mapping table.  Packets in transit over the old DRB will not carry the RQI and hence do not cause confusion.
Proposal #2:  If remapping of reflective QoS Flows is to be supported outside of HO, it is proposed to use an adapted version of option 2 above.  That is:
· An AS Reflective QoS Indication (AS-RQI) in SDAP header. 
· UE updates the QFI to DRB AS reflective mapping based on the received packet only when the AS-RQI is set. 
· Network sets the AS RQI only immediatley after remapping is performed.  
The RQI could be repeated over a few packets sufficient to ensure reliable reception even with RLC UM.
Releasing the reflective mapping
There may not be a strong reason to release the reflective AS mapping in the UE when the QoS flow has finished; it will get cleared when the DRB is released and that could be sufficient.   However, with Inactive state, a DRB could be kept configured for long periods of time and it may cause some yet unknown issue to have the mapping lying around.  If it is felt necessary to release the reflective AS mapping, a simple solution would be to release the AS mapping for a QoS Flow when the NAS mapping for a QoS Flow is deleted (using NAS procedures).
Proposal #3:  It is proposed thatthe AS mapping for a QoS Flow is released when the NAS mapping for a QoS Flow is deleted (using NAS procedures).


 Conclusion and proposals
The contribution discussed the remapping of a QoS Flow (QFI) from one DRB to another.  The issue with the transient packets was also discussed.  The precedence rule to be applied was considered.  The following observations and proposals were made: 
Observation #1: Network can ensure that the reflective mapping and control plane signalling is not in conflict normally (with exceptions discussed below).
Observation #2: A solution is needed to indicate to UE whether to apply AS reflective mapping for a QFI.
 Observation #3: It seems sufficient to use the rule that Explicit taking precedence over reflective to solve main use cases for the issue of when to apply reflective mapping.  That is, reflective mapping only applies if the UE receives a QFI for which the explicit mapping is not configured. 
Proposal #1:  If remapping of reflective QoS Flows is not to be supported outside of HO, it is proposed to use the rule that Explicit taking precedence over reflective.
Proposal #2:  If remapping of reflective QoS Flows is to be supported outside of HO, it is proposed to use an adapted version of option 2 above.  That is:
· An AS Reflective QoS Indication (AS-RQI) in SDAP header. 
· UE updates the QFI to DRB AS reflective mapping based on the received packet only when the AS-RQI is set.  
· Network sets the AS RQI only immediatley after remapping is performed.  
Proposal #3:  It is proposed thatthe AS mapping for a QoS Flow is released when the NAS mapping for a QoS Flow is deleted (using NAS procedures).
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