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Introduction
RAN3 and SA2 have discussed at length the alternative QoS profiles (AQP) topic in the course of release 16 for more than a year.

Finally, the final solution proposed by RAN3 was adopted and a complete set of CRs was agreed in both SA2 and RAN3 groups. 
These CRs foresee the sending of AQP in the format of alternative QoS parameters sets limited to GBR, PDB, PER compared to the requested QoS profile. The RAN3 CRs were submitted to RAN#88-e for approval and were agreed.
While approving the SA2 CRs for release 16, SA sent an LS to RAN3 for release 17 with a question which RAN3 is asked to respond to SA2 directly.
This paper provides analysis of the question and reply LS.

Discussion

The question asked by SA to RAN3 is in tdoc [1].

During the conclusion of Alternative QoS Profile feature, some companies raised concerns that handover to a congested site potentially causing the GBR flows to be released could be a potential issue. 

It was concluded that such potential issue can be further investigated and may be resolved, if not mitigated via existing mechanism.

We understand the scope of this question to be release 17 with no associated work item. See extract from LS in [2] below:

Title:
LS on HO to congested cells
Release:
Rel-17

Work Item:


The potential issue of handover to a congested cell and avoiding the potential release of the GBR flow is not new and has been discussed at length as part of release 16 solution.

Reminder of release 16 conclusion

It has already been decided in release 16 that the admission control will not only be performed on the requested QoS profile at incoming handover but also on the AQP list. Especially, the admission control will succeed as soon as at least the lowest AQP can be fulfilled. Proper setting of this lowest AQP can therefore mitigate the issue using the existing release 16 solution. Notification Control – with or without AQP is still specified and functioning within the possibility of a possible recovery from the congestion situation, not a function that has to cope with e.g a longer shortage.
Besides, vendors have already commented on this point that admission control is and should remain implementation dependent. The target NG-RAN node is made aware of the use of the AQP feature in the HO Request message and therefore appropriate implementation means can ensure no undesirable release happens as much as the situation allows (which implementation knows at best).
New scenario brought at RAN3#109

During the email discussion of RAN3#109, the following scenario was brought up which can be found in the summary of discussion tdoc in R3-205545:

Scenario 2
In this scenario 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

	1
	
	AD1 (5Mbps)

	2
	RD1 (10Mbps)
	AD2 (3Mbps)

	3
	RD2 (5Mbps)
	

	4
	
	AD3 (1Mbps)

	5
	RD3 (3Mbps)
	AD4 (0.001Mbps)


Note: this is just used to illustrate the difference in importance
The following associated comment was provided:
If additional information on this relative importance (some form of priority) is available, RAN node would simply first reduce the flow(s) with an AQP with the lowest importance until he can fit the incoming HO.
Detailed Example: Assume a system state where we are currently able to support RD2, AD3 for all respective service. Then, due to an incoming HO of a flow with AQP, we need to reduce the bit rate of the existing flows. In this case we may start by downgrading RD2->RD3 since this has lower importance than AD3.
One way to realize this is to indicate ARP per AQP but maybe there could be other options.
The following shortcomings are identified for this scenario:
Handling of incoming handed over call

In the table above, it is not clear how the priority of the incoming handover call is taken into account. For example, if the lowest AQP of handed over call is less important than the lowest AQP of the existing call, should the existing call still be downgraded to accept the handed over call? 
Handed over call: 

	AQP of flow 1 (handed over)

	

	AQP1 (10Mbps)

	AQP2 (5Mbps)

	

	AQP3 (3Mbps)


Existing calls:
	AQP of flow 2 (existing)

	AQP1 (5Mbps)

	AQP2 (3Mbps)

	

	AQP3 (1Mbps)

	


In the above scenario, to admit the handed over call even with lowest AQP 3, one needs to free 3 Mbps. Therefore, one needs to downgrade at minimum two existing calls from AQP2 to AQP3 (2* 2 Mbps). However, AQP3 of existing call has higher priority than AQP3 of handed over call so this seems not logical.

Impact to admission control

The same lists of AQP(s) are provided at admission control. Should the same prioritization rules apply at admission control?  This would complexity a lot the admission control algorithms as tens of different solutions could be possible for different result.
Also, the same question as above arises for a call to be setup. 

Example 1: in order to accept the setup call (at minimum 3 Mbs priority 5), should RAN downgrade two existing call from AQP2 to AQP3 even if AQP2/AQP3 of the existing calls have higher priority than priority 5?
Set up call: 

	AQP of flow 1 (setup)

	

	AQP 1 (10Mbps)

	AQP 2 (5Mbps)

	

	AQP 3 (3Mbps)


Existing calls:

	AQP of flow 2 (existing)

	AQP 1 (5Mbps)

	AQP 2 (3Mbps)

	

	AQP 3 (1Mbps)

	


Example 2: in order to accept the setup call (at minimum 3 Mbs priority 2), should RAN downgrade two existing call from AQP2 to AQP3 when AQP2 of the existing calls has lower priority 4 than priority 2?

Set up call: 

	AQP of flow 1

	AQP 1 (10Mbps)

	AQP 2 (3Mbps) 

	

	

	


Existing calls:

	AQP of flow 2

	AQP 1 (5Mbps)

	

	

	AQP 2 (3Mbps)

	AQP 3 (1Mbps)


In general, given that multiple solutions are available of which existing QoS flows will be downgraded, there is no guarantee that different gNBs arrive at the same outcome i.e. downgrade the same QoS flows. Therefore, the argument raised at RAN3#109 to “enable all implementations operate within the same “rulebook” will not be true. Instead, by ruling admission control with different ARPs per AQP it is likely that two different vendor implementations would end up with different solutions of degraded flows and therefore even less homogeneous result.
Impact to scheduler

The scheduler follows the prioritized bit rate of the requested QoS. It is not aware of the various AQP which are only used at admission control. It is unclear how the scheduler can be controlled to reduce its scheduling grants for one particular flow without changing the prioritized bit rate parameter. And if that parameter is changed then how can this QoS flow be restored towards the requested bit rate at some point in time? 
The scheduling algorithm is full proprietary and cannot be controlled by a node of another vendor. Once again the outcome for how much scheduling resources a given QoS flow can get would even further diverge from one vendor to the other.
The proposal has strong impact on the scheduler. 
Impact to the UE

The UE AS also is not aware of the different AQP(s). The UE is only set according to the prioritized bit rate of the requested QoS. Therefore, it is unclear how a UE would be able to apply a request of AQP downgrade. More precisely, it is unclear how the scheduler of a UE could be informed of the requested change of scheduling without knowing the AQP(s). It should also be considered that the UE vendor is different than network vendor and scheduling algorithms are proprietary.
Conclusion and proposal

This paper has first reminded the conclusions reached in release 16 for the handover scenario.

Then it has investigated the new scenario brought for release 17 by one company at RAN3#109 considering having ARP or some other priority index associated with an AQP. It has shown that having different ARP per AQP would lead to even more divergence of the admission control algorithms results between two different vendors and therefore same “rulebook” will not be achieved.

Then it has explained the strong scheduler impact of the proposal. Assuming that scheduler algorithms are also proprietary, once again the outcome for how much scheduling resources a given QoS flow could get would even further diverge from one vendor to the other. Finally, the UE impact has been investigated with no solution foreseen.
We conclude that there is no need of any additional release 17 mechanism to be standardized on this aspect and propose to liaise back SA2 about this conclusion.

Proposal: agree the reply LS to SA2 in [2].  
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