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1	Discussion
In [1], SA2 informed RAN3 on the Enhancements to QoS Handling for V2X Communication Over Uu Reference Point.
	SA2 would like to inform RAN3 and RAN2 that SA2 agreed the attached CR for TS 23.501 to implement the Stage 2 details for Enhancements to QoS Handling for V2X Communication Over Uu Reference Point.
The existing Notification Control logic specified in TS 23.501 allows:
· The NG-RAN node to notify CN that the QoS profile cannot be fulfilled;
· When the QoS is possible, the NG-RAN node to notify CN about the return to the QoS profile.
The agreed CR allows the CN to change the QoS profile by using an alternative QoS profile following an NG-RAN notification that the initial QoS profile cannot be fulfilled (the initial QoS profile is the QoS profile originally indicated by the CN to the NG-RAN at QoS flow establishment). Currently, the only means available to return to the initial QoS profile is a CN initiated QoS flow modification request by performing a PDU Session Modification procedure. As the CN is not aware of whether the situation at NG-RAN has improved to meet the initial QoS profile (which is outside of the scope of the current QoS profile in effect), this may result in repeated signaling towards the NG-RAN.
There is a desire expressed by some companies to allow the CN to be able to request that the NG-RAN notifies the CN when return to the initial QoS profile is possible after CN changed the QoS profile. Based on this NG-RAN notification that the initial QoS profile can be fulfilled again, the CN would then attempt to re-establish the initial QoS profile with the NG-RAN via PDU Session Modification procedure and inform the Application Function accordingly. To enable this capability, the following aspects are deemed necessary:
· 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 fulfill the initial QoS profile.




Following the decision of SA2 in [1] and in S2-1908223, 
If, for a given GBR QoS Flow, Notification control is enabled and the NG-RAN determines that the GFBR can no longer be guaranteed, NG-RAN shall send a notification towards SMF and may provide values for the GFBR, the PDB and the PER parameters it can guarantee.
If the NG-RAN has received Alternative QoS profile(s) for this QoS Flow and supports the Alternative QoS profile handling, the NG-RAN shall, before sending a notification that the GFBR can no longer be guaranteed towards the SMF, check whether the values of the GFBR, the PDB and the PER parameters that the NG-RAN can guarantee match any of the Alternative QoS profile(s), and if there is a match, the NG-RAN shall indicate the reference to the Alternative QoS profile(s) together with the notification to the SMF. 
Proposal 1: 	RAN3 to agree to include support of the Alternative QoS profiles [2].
Before we look into the additional improvement expressed by some companies to allow the CN to be able to request that the NG-RAN notifies the CN when return to the initial QoS profile is possible after CN changed the QoS profile, let us clarify the how the actual Rel 15 mechanism is implemented:
In Rel 15, after the QoS flow in the PDU Session is established, for GBR QoS flow, if the Notification Control is requested, NG-RAN node will enforce and monitor the QoS requirement. NG-RAN node will indicate to 5GC when the QoS requirement is no longer fulfilled, or it is fulfilled again.
Observation 1: 	The notification control mechanism is specified to keep track of the GBR QoS flow (when the notification control for the GBR QoS flow is requested).
The NG-RAN node will use the required GBR QoS requirement for scheduling. When the requirement cannot be fulfilled, it will try to guarantee lower QoS but the NG-RAN node will always try to go back to the GBR QoS requirement that has been originally signalled. The NG-RAN node notifies the 5GC when the GBR QoS requirement is not fulfilled and when it is fulfilled again.
Observation 2: 	With the current notification control mechanism, NG-RAN node will always try to go back to the GBR QoS requirement that has been signalled by 5GC.
In Rel 15 specification, the purpose of the PDU Session Resource Modify procedure is to enable configuration modifications of already established PDU session(s) for a given UE. It is also to enable the setup, modification and release of the QoS flow for already established PDU session(s). 
If the QoS flow is modified with different QoS Flow Level QoS Parameters, the NG-RAN node may modify the DRB configuration and changes allocation of resources on NG or Uu accordingly. If the GBR QoS is under notification control, NG-RAN node will notify the QoS fulfilment against the provided QoS parameters in the modification procedure.
Observation 3: 	When the QoS flow is modified with new sets of QoS Flow Level QoS Parameters, NG-RAN node is designed to fulfil the new provided QoS requirement and consider it as the target QoS.
We understand from the highlighted part of LS [1] that SA2 would like to see that the 5GC is notified when the GBR QoS requirement at the QoS flow establishment is fulfilled by NG-RAN node again. As discussed, this is already specified in the Rel 15 notification control.
[bookmark: _Hlk16153726]Proposal 2:	 RAN3 to reply to SA2 that in Rel 15 specification, the NG-RAN node will always try to go back to the original GBR QoS Requirement. When the GBR QoS requirement is not fulfilled, the NG-RAN node may indicate the current GBR QoS it can guarantee. When the GBR QoS requirement is fulfilled, the NG-RAN node will notify the 5GC.
It would be helpful, in our opinion, that when the NG-RAN node notifies 5GC that the GBR QoS requirement for the established QoS flow can no longer be fulfilled, it can provide to 5GC the current GFBR, PDB, PER that the NG-RAN node can guarantee.
Proposal 3: 	RAN3 to agree to include the GFBR, PDB, PER that the NG-RAN node can guarantee in the Notification towards 5GC, when the GBR QoS requirement is no longer fulfilled.
With this approach, RAN can send the notification to CN to inform that temporally the QoS cannot be fulfilled, instead of dropping GBR QoS flows when QoS cannot be fulfilled. If the conditions improve, RAN can send a notification to the CN that the QoS can be guaranteed again. 
However, if the Alternative QoS profile becomes the desired QoS and RAN needs to monitor multiple QoS profiles, then there is a non-negligible complexity added to how to get back to the original QoS. We list below some of the issues:
· Addition of QoS flow modification to an alternative QoS and keeping track in RAN whether/when the flow can be upgraded to the original QoS again creates repeated signalling over NGAP.
· QoS profile modification and restoration until the RAN can fulfill the original QoS profile again result in repeated DRB modifications and may also impact QoS flow to DRB mapping.  
· It is not clear how RAN can check whether the original QoS profile can be fulfilled again: will the fallback be based on estimated GBR/PDB/PER, UE measurements, etc., or other RAN specific triggers, and are they different if more than one UE is scheduled using an alternative QoS profile.
· If the RAN needs to enforce after a period of time and fallback to the original QoS, there will be added complexity on the network interfaces as there are some QoS profiles that are enforced in the gNB-DU in the split RAN architecture.
· As the CN is unaware of the situation in the RAN, selecting an Alternative QoS profile might anyhow not be sensibly different from the original QoS for the QoS Flow. Therefore, the Alternative QoS set by RAN may have the same probability of encountering unfulfillment issues as the original QoS. If this activates another trigger for downgrade, then it will lead to additional signalling and complexity load over NGAP and network interfaces. 
· As the signalling load, RAN complexity and QoS profiles switching time increase, V2X applications will be severely impacted by this.
· The proposal completely changes the QoS concept agreed for 5G.
· The proposal completely changes the existing modification procedures in different protocols.

Observation 4:   	The solution described by SA2 can result in additional complexity and signalling load over NGAP. The level of increase depends on how frequent the switching between the QoS profiles occurs to fallback to the original QoS.
Proposal 4: 	RAN3 to reply to SA2 that the solution of monitoring multiple QoS profiles is adding extra complexity on RAN3 interfaces with little to no benefits. So there is no reason to consider it.
A draft reply LS is provided in [6].
2	Proposal
Based on the discussion above, we made the following observations:
Observation 1: 	The notification control mechanism is specified to keep track of the GBR QoS flow (when the notification control is requested).
Observation 2: 	With the current notification control mechanism, NG-RAN node will always try to go back to the GBR QoS requirement that has been signalled by 5GC.
Observation 3: 	When the QoS flow is modified with new sets of QoS Flow Level QoS Parameters, NG-RAN node is designed to fulfil the new provided QoS requirement and consider it as the target QoS.
Observation 4:   The solution described by SA2 can result in additional complexity and signaling over NGAP. The level of increase depends on how frequent the switching between the QoS profiles occurs to fallback to the original QoS.
We propose the following:
Proposal 1: 	RAN3 to agree to include the Alternative QoS profiles [2].
Proposal 2: 	RAN3 to reply to SA2 that in Rel 15 specification the NG-RAN node will always try to go back to the original GBR QoS Requirement. When the GBR QoS requirement is not fulfilled, the NG-RAN node may indicate the current GBR QoS it can guarantee. When the GBR QoS requirement is fulfilled, the NG-RAN node will notify the 5GC.
Proposal 3: 	RAN3 to agree to include the GFBR, PDB, PER that the NG-RAN node can guarantee in the Notification towards 5GC, when the GBR QoS requirement is no longer fulfilled.
Proposal 4: RAN3 to reply to SA2 that the solution of monitoring multiple QoS profiles is adding extra complexity on RAN3 interfaces with little to no benefits. So there is no reason to consider it.
A draft reply LS is provided in [6].
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