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Introduction

While RAN2 made significant progress on QoS and overall RAN QoS architecture is quite well defined, there were a number of small FFS that were left from the discussions in last RAN2 meeting on QoS.   Some of them are discussed in [R2-1700315].  The remaining ones:

FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)
Working assumption:
	If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.
are discussed below.
Discussion
Mapping of UE initiated UL packets
The mapping of IP packets to QoS flows is performed by NAS layer.  This is performed according to mapping rules that are configured by explicit signalling or determined by Reflective QoS.  Further, there is a default QoS rule that defines the mapping for any remaining packets.  This also covers UE initiated UL packets.  Thus, all packets delivered by NAS to AS belong to a QoS flow.  
Observation #1: All packets, including all UE initiated UL packets, delivered by NAS to AS belong to some QoS flow.
RAN decides the mapping between QoS flow and DRB.  This mapping is either configured by explicit signalling or determined by Reflective mapping .   In normal cases, the RAN node is aware of all QoS flows that are used (configured) by NAS. Hence, it should be possible for RAN to control thea mapping to DRB for all QoS flows.  This can be done by the RAN at the time of  receipt of the QoS flow configuration from NAS or at the time of receipt of the first DL packet belonging to that QoS flow.  This is true also for any pre-authorised QoS flows.  As noted in observation #1 above, even packets covered by the default QoS rule in NAS belong to a QoS flow, and this QoS flow should have been mapped to a DRB by eNB.  
Hence the scenario for the working assumption:
Working assumption:
	If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.

is either an exception or a deliberate case where for some reason RAN did not provide the QoS flow to DRB mapping.   RAN may choose to do so for example when it does not want to already configure a DRB for this QoS flow or to reduce the overall signalling of providing the mapping for all possible QoS flows. 
Observation #2: It is possible for RAN to define QoS flow to DRB mapping for all used QoS flows.  Cases where an UL packet does not match a QoS Flow ID to DRB mapping is due a configuration error or a deliberate case where for some reason RAN did not provide the flow to DRB mapping.
While it can be discussed if this should be treated as an error scenario and hence not specified, it seems straight forward to use the working assumption for these exception cases.
Proposal #1: it is proposed to make the working assumption an agreement:  If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session. 

Precedence order

The UE has a mapping from a QoS flow to a DRB.   This mapping can be created either by reflective mapping or explicit configuration.  
The UE creates a reflective mapping if it finds a QoS flow marking in the DL in a DRB that wasn’t associated with this QoS flow before.  Mapping using explicit signaling is created by eNB providing this mapping information as part of the DRB configuration.  
When a new QoS flow for a UE is identified by the gNB (either by explicit signalling from CN to gNB or by a new packet marker 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.  
Even when the QoS marking is carried in the user plane for the explicit signalling case, there is no reason for the user plane marking and control plane signalling to be in conflict normally.  That is, gNB should only send the packet in the DRB that is configured explicitly.
Observation #3: Network can ensure that the reflective mapping and control plane signalling is not in conflict normally (with exceptions discussed below).
Change of mapping of QoS flow to another bearer 
When a QoS flow mapping is changed from one DRB to another DRB by explicit signaling , there is a possibility that the data in transit can carry a different mapping in the user plane to that signaled.  Since it is difficult to ensure synchronization between signalling and user data bearers, UE may receive user plane marking corresponding to old mapping or new mapping before and after the explicit signalling.  
In this case, it might seem reasonable to only use explicit signalling for the mapping and not the user plane.
Observation #4: Explicit signalling should take precedence for change of QoS flow mapping
Change of mapping type from reflective to explicit
It is not clear if there is a use case for this kind of change of mapping.  For discussion sake, let us consider it is needed.
For the case where the mapping is changed from reflective to explicit, the explicit signalling can take precedence.  For the mapping the other way around, assuming that the explicit signalling configuration is released by use of explicit signalling, giving precedence to explicit signalling is still sufficient.  Once the explicit signalling is released, the reflective will be used and the correct mapping will apply (except possibly for a transient period).  
Observation #5: Explicit signalling should take precedence for change of QoS mapping between explicit and reflective.

Temporary change of mapping
If for some reason, network wants to temporarily change the DRB (e.g. priority) of a QoS flow, sending explicit signalling for it is slow and goes against the concept of flexible mapping.   This can in fact be achieved by using reflecting mapping and sending data down another DRB of the appropriate priority.  This change of priority may apply only to DL data or DL and UL data.  To apply the temporary change to UL data, reflective mapping must take precedence.  
Observation #6: Reflective mapping should take precedence for temporary change of priority (DRB) for a QoS flow.
From the above discussion, if all the above scenarios are to be supported, both explicit and reflective mapping should take precedence for the different scenarios.  However, UE cannot judge the scenario from simply looking at the QoS marking in the user plane; for example, when it sees data on a different DRB, it does not know if it is a temporary change of priority or delayed data from a previous mapping.
One solution to get around this is to have an additional bit in the user plane to indicate whether the reflective mapping should apply or not.  Then this bit can be used to inform UE of the temporary change of prioritization (DRB) of DL only or UL and DL traffic.  
Consider the example where UE has two established DRBs (DRB1 and DRB2). Assume that QoS Flow X has been associated with DRB1 using explicit RRC signalling.

In some scenarios (e.g. DL-only congestion) the RAN decides to temporarily re-route the DL packets of QoS Flow X onto DRB2, while keeping the UL packets of QoS Flow X on DRB1. This is achieved by setting the override bit in the DL packets to “0” (meaning “use explicitly signaled DRB mapping for UL packets”).
In some other scenarios (e.g. DL and UL congestion) the RAN decides to temporarily re-route both DL and UL packets of QoS Flow X onto DRB2. This is achieved by setting the override bit in the DL packets to “1” (meaning “use reflective mapping for UL packets”).
Proposal #2: Use an “override” bit in the user plane to indicate to the UE whether reflective mapping should take precedence over explicit signalling for the QoS flow corresponding to this packet.

Summary and proposals
The document discussed the remaining open issues on QoS that are not covered in [R2-1700315]:
FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)
Working assumption:
	If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.

The following observations and proposals were made:
Observation #1: All packets, including all UE initiated UL packets, delivered by NAS to AS belong to some QoS flow.
Observation #2: It is possible for RAN to define QoS flow to DRB mapping for all used QoS flows.  Cases where an UL packet does not match a QoS Flow ID to DRB mapping is due a configuration error or a deliberate case where for some reason RAN did not provide the flow to DRB mapping.
Proposal #1: it is proposed to make the working assumption an agreement:  If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session. 
Observation #3: Network can ensure that the reflective mapping and control plane signalling is not in conflict normally (with exceptions discussed below).
Observation #4: Explicit signalling should take precedence for change of QoS flow mapping
Observation #5: Explicit signalling should take precedence for change of QoS mapping between explicit and reflective.
Observation #6: Reflective mapping should take precedence for temporary change of priority (DRB) for a QoS flow.a
Proposal #2: Use an “override” bit in the user plane to indicate to the UE whether reflective mapping should take precedence over explicit signalling for the QoS flow corresponding to this packet.




