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1. Introduction
RAN3 received an LS from SA2 [1] which asks RAN2 and RAN3 to provide comments and feedback on agreements and further proposals related to QoS Handling for V2X Communication Over Uu Reference Point.
2. Discussion 
2.1 Agreed SA2 changes 
As described in [1] and [2], SA2 has agreed some enhancements for QoS Handling for V2X Communication Over Uu Reference Point. In particular:
· The CN may provide Alternative QoS Profile(s) for a GBR QoS Flow with Notification control enabled
· When the RAN sends a Notification that the QoS profile cannot be guaranteed, it may include a reference to the alternative profile(s) that it can guarantee; alternatively, it may provide values for GFBR, PDB and PER parameters that it can support.
Otherwise, the logic of the current procedures would be reused, i.e., the RAN sends notification, and any actual change is initiated by the CN via e.g. PDU Session Modification.
From RAN3 perspective, the signalling impacts are limited, and should be confined to (1) the QoS parameters associated with a QoS flow, and (2) some changes on the PDU Session Resource Notify procedure, as required to indicate the supportable profiles.
Functionally, the NG-RAN node would execute a form of admission control when it can no longer support the initial QoS profile and identify the profiles that can be guaranteed. This additional functionality seems also to be realistic and feasible.
Observation 1: The agreed functionality in SA2 can be supported with small impacts on signalling and functionality in the RAN.
One aspect that may require clarification is the case of several (>1) alternative profiles, and whether the same notification process can be used to further request downgrade (having already performed a previous downgrade). One option is that the modification process be considered memory-less in the sense that a further lower QoS could be provided by the SMF after modification, and this is used by the RAN in case of further congestion or degradation.
Observation 2: The QoS profile set for a given GBR flow could be considered memory-less, i.e. the range of possible RAN actions at notification is determined by the latest received QoS profile(s). 
2.2 Further enhancements
The LS [1] describes further functionality to enable also a return to the initial QoS profile following a downgrade as described in the previous section. This functionality is described as follows [1]:
· Store the initial QoS profile in the NG-RAN (which the CN can modify);
· Standardized trigger from the CN to the NG-RAN to activate the check of whether the initial QoS profile can be fulfilled again;
· NG-RAN notifies the CN of the possibility to fulfil the initial QoS profile.
From RAN perspective, no action is required until the CN requests the check. Whether this check is based on signalled QoS profiles or on the previously received profiles can be discussed further. For example, one option would be for the stored profiles (from PDU Session Modification) to include both higher and lower QoS alternatives than the current operational profile. On receiving the request, the RAN would check for a potential upgrade. An alternative would be for the SMF check to indicate a specific QoS profile to check.
One possible consequence of the above on the RAN is the possibility that the CN may trigger excessive requests to check for upgrade. If this triggers processing overload, it should be possible for the RAN to reject the checks with an appropriate cause. In any case, it is assumed that the CN would need to be configured not to flood the RAN. Other stage 3 options might include for example a “Time to Wait” indication from RAN to CN after a negative check. 
Observation 3: The enhancement for upgrade seems feasible, although attention should be paid to stage 3 details, particularly to provide some protection for the RAN from excessive upgrade requests.
2.3 Further enhancements: handover
SA2 does not mention operation during handover. During handover, the radio or congestion conditions can change significantly, and hence it is not unreasonable to try to design a framework that is consistent with above, but also covers mobility.
There are basically two situations, potential downgrade during handover and potential upgrade, and these are discussed below:
QoS Downgrade: the target may not be able to accept a QoS flow with the current operational set of QoS parameters. However the source may have an alternative set of profiles. Rather than simply rejecting the handover, it would make sense to provide the full set also to the target and allow the target to indicate what it can support. If the target indicates possible support for a lower QoS, at least two alternatives are possible:
· The first option is that the source initiates a PDU Session Resource Notify procedure towards the 5GC, indicating that the original profile can no longer be supported, and waits for the corresponding modification before initiating handover. This option is workable and is consistent with the operation discussed above, but adds delay to the handover execution, which is not desirable.

· Another option is that the handover proceeds, but the target indicates a QoS notification as part of the PATH SWITCH REQUEST message. This is somewhat similar to the fact that some flows may not have been admitted, and the CN is not aware until path switch. It will still be necessary to proceed with a PDU Session Modification procedure to synchronize the AS/NAS information, but handover execution is not impacted.

QoS Upgrade: the target may be able to accept a QoS flow with a previously operational set of QoS parameters. But the CN may anyway request a check later on and may use the handover action as a trigger to make such a request.
With this, it may not be necessary to enable upgrade during handover. However it would be useful for the source to have an indication that the upgrade is possible, e.g. for the case of multiple parallel preparations.
Observation 4: Extension to handover preparation can be supported by having the capability to provide the QoS profiles to the target and receiving indication on what the target can support (above or below the current operational profile).
[bookmark: _GoBack]2.4 Possible overall framework
The below describes a possible overall framework in the RAN, including support of handover:
· Reception of a set of QoS profiles for a flow, as part of PDU Session Establishment or Modification – where one of these is marked as the operational profile, i.e. that for which admission is requested.
· Notification to the CN providing indication of alternative profile that can be met (when operational profile can no longer be supported).
· Functionality for CN to request RAN to check whether it can support profile upgrade (after downgrade); including possible back-off from RAN
· At handover, source RAN to send set of profiles (available in UE context) during handover preparation, with indication of operational profile; target to indicate profiles that can be met, and possible notification of downgrade needed (alternative profile indication) in the Path Switch Request message
Based on this, we put forward
Proposal: RAN3 to consider an alternative QoS framework that supports notification for downgrade, CN trigger for upgrade check, and handover target awareness of the alternative profiles.
3. Conclusion 
This document has considered the issues raised in [1] and added also aspects related to actions during handover. The following observations have been made:
Observation 1: The agreed functionality in SA2 can be supported with small impacts on signalling and functionality in the RAN.
Observation 2: The QoS profile set for a given GBR flow could be considered memory-less, i.e. the range of possible RAN actions at notification is determined by the latest received QoS profile(s). 
Observation 3: The enhancement for upgrade seems feasible, although attention should be paid to stage 3 details, particularly to provide some protection for the RAN from excessive upgrade requests.
Observation 4: Extension to handover preparation can be supported by having the capability to provide the QoS profiles to the target and receiving indication on what the target can support (above or below the current operational profile).
Hence leading to the proposal:
Proposal: RAN3 to consider an alternative QoS framework that supports notification for downgrade, CN trigger for upgrade check, and handover target awareness of the alternative profiles.
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