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1. Introduction
During the SA#88E e-meeting the issue of which QoS parameters need to be sent to the RAN for each Alternative QoS Profile (AQP) was raised (see SP-200587). The discussion eventually led to LS R3-204622 sent to RAN3. This LS was discussed in RAN3#109 and a summary of the offline discussions was captured in R3-205545.
In this paper we continue the discussion from RAN3#109.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
The discussion in RAN3#109 touched upon two aspects. One is related to the question on the behaviour for the NG-RAN node for incoming HO with AQP flows. The other one is related to whether there is any need for the CN to impact how the RAN selects which AQP flows to reduce. 
2.1	RAN behaviour at incoming HO
There was an offline discussion on whether there is a common view of the behaviour in RAN when receiving an incoming handover with an AQP flow. At the end of the discussion, the following was proposed which seems agreeable:
“gNB should avoid dropping incoming handovers with AQP set, taking both the AQP set from the incoming HO and AQP of existing flows (if any) into account”
Next question is whether this behaviour should also be captured in the specification. At the moment, the behaviour of AQP is captured in procedure text like this:
For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message, if the Alternative QoS Parameters Set List IE is included in the GBR QoS Flow Information IE in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may accept the setup of the QoS flow when notification control has been enabled if the requested QoS parameters or at least one of the alternative QoS parameters sets can be fulfilled at the time of setup. In case the NG-RAN node accepts the setup fulfilling one of the alternative QoS parameters it shall indicate the alternative QoS parameters set which it currently fulfils in the Current QoS Parameters Set Index IE within the PDU Session Resource Setup Response Transfer IE of the PDU SESSION RESOURCE SETUP RESPONSE message.
As can be seen in the text above, the behaviour is defined with a “may” criterion. This text is not really aiming at describing how the node handles the alternative QoS but rather specifies what happens – namely that the index is sent in the response message.
The behaviour is however not specified in the part where the admission control is specified. 
As mentioned above, there seems to be a consensus on the general principle that RAN node should always reduce AQP of all flows with AQP before rejecting/pre-empting an AQP flow.
We propose to describe the behaviour by adding some text to the relevant place in 38.413. This is described in a separate CR. The general idea is to introduce two statements:
· If there is an incoming flow with AQP: only reject/pre-empt the flow that cannot be fulfilled after reducing the AQP for all these flows 
· If one flow with AQP is selected for pre-emption: only pre-empt the flow if the demands of all flows cannot be fulfilled after reducing the AQP for all these flows
The reason why two separate sentences are needed is due to the handling of an incoming flow without AQP. In this case, it makes no sense to  have a requirement on the reduction of the QoS of the incoming flow.
Hence, the first proposal is that RAN3 agrees to the following:
[bookmark: _Toc51942048][bookmark: _Toc53064331]RAN3 to agree to specify the AQP related requirements in CAC
2.2	Allowing CN to influence the AQP adaptation
In R3-205545, a scenario was given as follows:
We consider the following example services:
· RD: Remote driving: Important to keep this at a relatively high service level as long as possible since any reduction may impact the allowed velocity of the vehicle. 
· AD: Assisted driving: Important to keep at least a minimum service level or even just keep the connectivity. Would benefit from higher service level (the higher service level, the more advanced support for the driver)
Based on the description above, the relative importance for the different service levels may be different. One way to illustrate this is to describe the importance of keeping the current AQP (i.e. not downgrade): 
	Importance of keeping AQP
(1=highest importance)
	AQP of remote driving service
	AQP of assisted driving service

	5
	
	AD1 (5Mbps)

	4
	RD1 (10Mbps)
	AD2 (3Mbps)

	3
	RD2 (5Mbps)
	

	2
	
	AD3 (1Mbps)

	1
	RD3 (3Mbps)
	AD4 (0.001Mbps)


Note: this is just used to illustrate the difference in importance

In the above illustrated scenario, and where the RAN node would need to reduce the bit rate of existing flow(s) due to an incoming HO of a flow with AQP, how will the RAN node select which AQP flow to reduce? The main question here seems to be whether this is completely controlled by RAN implementation or if CN has some means to influence this. The benefit of leaving this to RAN is that this allows RAN to make decisions solely based on RAN related parameters, e.g. reducing the rate for UEs in least favourable location which would free up the most RAN resources. On the other hand, since this has an impact on the QoS, it seems another option would be to let CN influence this.
The QoS reduction for a flow is performed by the scheduler in a very time sensitive way and should probably not be impacted by the policy. These reductions are triggered  by conflicts to fulfil the QoS that occur on a per packet basis. The available options for selecting which flow to be not fulfilled are therefore very limited (i.e. only those flows whose packets/QoS are in conflict). Enforcing a CN provided policy would not be very helpful and would also not give the desired results as it may force the scheduler to prefer a flow it would have downgraded otherwise due to e.g. air interface or fairness reasons.
The CN provided policy could however be applied to the following, relatively less time sensitive processes, to modify the AQP used by the scheduler, e.g:
· reducing the AQP triggered by admission control.
· Upgrading the AQP 
· 
The decision to downgrade due to admission control will only be triggered at incoming flows to the cell. The decision to upgrade a flow will happen when the available capacity allows and should be made on a slower basis in order to reduce oscillation and the amount of signalling caused by the interaction with CN.
As observed form above, it should be acknowledged that the RAN will not enforce a policy provided by the CN for the QoS downgrade triggered by conflicts to fulfil the QoS that occur on a per packet basis. But if used together with the scheduler, and especially for the CAC triggered downgrades and upgrades, the RAN could in broad terms follow the policy from the CN. 
To conclude, we believe that it is not entirely up to RAN3 to decide on this matter. Whether CN should influence AQP adaptation or not is better suited to be discussed and decided in SA2. Hence the proposal is to send this question to SA2.
[bookmark: _Toc51942049][bookmark: _Toc53064332]Ask SA2 whether there is any need to let CN influence AQP adaptation in RAN by e.g. setting a policy
R3-205545 also lists a set of questions related to the scenario:
1. Whether the prioritization example shown would apply only at incoming handovers or also in case of competing admission control (not in handover)?
2. how is the priority of the incoming handed over call taken into account? (the example shows only the prioritization process among only the already existing calls)
3. in case of an existing call being AQP downgraded in order to admit the handed over call, how is the scheduler of the gNB informed/updated with this request of downgrade? How can it take it into account? Is there any reconfiguration action towards the UE AS?
In the following, we attempt to give a detailed response to these questions:
1. As described above, the policy could be applied to reduction events triggered by the admission control but also when deciding what flow to upgrade. 
2. ARP is used for determining which flows to admit/pre-empt (considering their lowest AQP). The policy is assumed to be orthogonal to ARP since it is applied to only existing flows with AQP. Furthermore, the policy would also help to differentiate AQPs of flows having the same ARP. 
3. The scheduler would be informed/updated in the same way it would be for a modification of the QoS profile parameters. In other words, the policy controls which of the QoS profile and AQPs the scheduler may use for a specific flow, and this set could be modified by e.g. downgrades triggered by CAC and upgrades. 
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Based on the discussion in this paper, we propose the following:
Proposal 1:	RAN3 to agree to specify the AQP related requirements in CAC
Proposal 2:	Ask SA2 whether there is any need to let CN influence AQP adaptation in RAN by e.g. setting a policy
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