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1	Introduction
Alternative QoS profiles have been agreed by SA2. The related mechanisms had been so far contained within the network but recent additions will now trigger NAS signalling towards the UE [S2-2001674]:
· If the PCF has not indicated differently, the SMF uses NAS signalling (that is sent transparently through the RAN) to inform the UE about changes in the QoS parameters (i.e., 5QI, GFBR, MFBR) that the NG-RAN is currently fulfilling for the QoS Flow after Notification control or handover related signalling has occured.
Because of multiple concerns, SA2 now admits that the notification may not always be used. Their reply LS states the following [S2-2001675]:
-	On the notification to UE, it is believed that it is necessary for the UE to be made aware by the network of the current QoS being supported.  While the use of NAS signalling for this reporting as specified in the attached CRs is designed to avoid the need for modification of the NAS or AS software in the UE for QoS update, there are also some concerns that signalling such changes to the UE increases the N2 interactions and the long notification path NG-RAN->5GC->NG-RAN->UE is not efficient for UE to take immediate action. Further, if the application in the network knows that the UE does not need the NAS signalling, then the PCF can disable this NAS signaling. 
This contribution investigates how the NAS signalling can be turned off.
2	Drawbacks
To explain why we need a mechanism to turn the NAS notification off, let us echo some of the drawbacks listed in an earlier contribution[R2-1914604]:
1.	Although the NAS signalling can indeed be sent transparently through the RAN, it is not transparent to the RAN as such since as it requires RAN resources to be sent over Uu. And when the lack of resources triggers such signalling in the first place, consuming more resources to convey it can only worsen the problem. 
2.	Because each notification consumes critical resources (especially in bad radio conditions), each notification might in turn trigger another one, resulting in a cascade of notifications. The more limited the resources, the more serious the impacts on useful throughput become. One can imagine a worst case scenario where the notifications might end up using all the useful throughput.
3.	Since applications have been dealing with variable bit rates for decades, it is fair to say that they can naturally cope with varying radio conditions and throughputs. Thus, it is not clear what benefits the new notification would bring to the end user. The available throughput is directly visible to the UE (through grants) and TCP window management can efficiently manage variations. Besides, since in congested situations the network will not be able to deal with the plethora of notifications for all UEs having GBR services, applications would still need to quickly adapt without this new information.
Based on those three observations, it should be obvious that the NAS notification is not always needed and can sometimes be harmful. 
Observation: NAS notification is not always needed and can be harmful.
3	Turning the Notification Off
As said above, in their reply LS, SA2 states that “if the application in the network knows that the UE does not need the NAS signalling, then the PCF can disable this NAS signaling.” In our understanding, if PCF were to decide, it would have to be based on fixed subscription information. To ensure that the network always makes the right decision, UE signalling cannot be avoided: the UE must to tell the network whether the NAS notification is required. Without such an explicit indication, the network might either be too conservative and not always notify the UE when required, or signal more notifications than required and increase overhead unnecessarily.
The signalling can equally be done at AS or NAS level. In order to limit the impacts on the radio, we believe NAS signalling should be used. If AS signalling were to be used, the gNB would either have to filter the NAS notifications originating from the CN or make the CN aware of the UE preference. Both alternatives result in increased complexity.
Proposal: NAS signalling is used by the UE to signal whether NAS notification is needed or not.
NAS notification can be controlled at UE, PDU or QoS flow level. These details can be left up to SA2 to decide.
4	Conclusion
This paper has discussed the NAS notification for Alternative QoS profiles and proposed the following:
Proposal: NAS signalling is used by the UE to signal whether NAS notification is needed or not.
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