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1 Introduction

CB: # 2_HO_congested_cells

HW,Or,BT 6458:

- specify the AQP related requirements in CAC

- Ask SA2 whether there is any need to let CN influence AQP adaptation in RAN by e.g. setting a policy

Nok 5975:

- no need for any additional release 17 mechanism to be standardized on this aspect; liaise back SA2 about this conclusion
E/// 6574:

- the best roaming performance is expected from the 5G networks thanks to the mandatory support of network slicing

- the potential issue mentioned by SA can be addressed via proper network planning by MNO and support of slice management.

- During mobility events (Xn- or NG- based), a source node can ask the target node if some allowed QoS flow(s) with a given priority can be applicable for queuing. The target node, based on its RAN conditions, will respond if those QoS flows can be applicable for queueing or not.

- The list of allowed QoS Flow(s) for queuing are informed to the source RAN node via NG at PDU Session establishment

- The criteria based on which a target node can queue the incoming QoS flows or release existing ones must remain a network-implementation decision

- The new Queuing indicator must be decoupled from the AQP concept used for enhanced notification control signaling.
- respond to SA1 according to the above

(E/// - moderator)
Summary of offline disc R3-206845
2 For the Chairman’s Notes
Propose the following:
Agreement 1: RAN3 has reached the conclusion that the potential issue raised by some companies in the SA LS can be mitigated by the existing NR mechanisms designed in release 16 at RAN and by proper implementation of admission control.
Agreement 2: Any new enhancement will depend on more output from SA2 in Rel-17.

R3-207044 is agreed

3 Discussion
3.1 Specification of gNB behavior at incoming HO
Should RAN3 agree to specify gNB’s behavior at admission control as proposed by R3-206458 and the NG-AP CR proposed in R3-207091 was R3-206459?
	Company
	Comment

	Ericsson
	No. As was discussed in last e-meeting, companies commented that we do not specify “good implementations” explicitly in our specifications. Standards are neutral and have nothing to say about evaluating what a good implementation is.

	Nokia
	No. Same view as Ericsson unless some good text would be found which is not too intrusive in the implementation.

	InterDigital
	No. Agree with Ericsson and Nokia

	ZTE
	No. Agree with Ericsson and Nokia

	Samsung
	No. Agree with Ericsson and Nokia

	Huawei (?)
	We specify behavior in specification to have predictable and coherent treatment in the system. Compare e.g. with other part for admission control. 

We are OK to discuss the proposed changes to the text. Is the proposed text too intrusive? What is detailed problem with the proposed changes to the text?

In the end, we have to avoid the rejection if possible and the proposal accomplishes this based on the current CAC principles, i.e. the QoS flow is only accepted if resources are available. The new aspect is that resources can be freed up by downgrading existing QoS flow(s).

	Vodafone
	We need to specify how things can work in multi-vendor environments.

Earlier RAN 3 documents have clearly shown the implausibility of avoiding congestion for GBR bearers in many realistic network situations. From the set of AQPs shown in section 2.2, in those situations it becomes clear that “good RAN implementation” can only avoid the release of GBR bearers (with current R16 specs) if one or more of the Application Functions includes an AQP with a very minimal data rate. However such data rates are very unlikely to be usable by the application – so such a data rate has to be viewed as a “queuing request”.  
The specification of a codepoint to indicate “queue rather than release” for a GBR bearer is within the scope of our specifications.

	Deutsche Telekom
	The proposed behavior description is still unclear, as it assumes that all flows with AQP feature have the same priority level. To get a deterministic behavior, also the handling of AQP flows with different priorities have to be described, which is probably based on (good) implementation. Without that clarification it doesn’t make sense to change the text.

	BT
	Support, there should be some behavior text to indicate that admission control will succeed if the least the lowest AQP can be fulfilled taking both the AQP set from the incoming HO and AQP of existing flows into account.

	Orange
	Yes. Avoiding the incoming flows rejection when it is possible to downgrade existing QoS flows to free resources has to be the targeted mechanism. 
We think that CN assistance possibility to handle AQP flows priorities should be further explored.

	LGE
	No. Agree with Ericsson and Nokia


Moderator’s summary:

Same as during last e-meeting, many companies (7) among which most vendors have commented that describing a “good implementation” is not what we normally do in RAN3. The proponents of specifying such desirable gNB behaviour claim that it is for having a “predictable and coherent treatment” among all RAN vendors, but the logic of such coherence inevitably results in continuing describing more and more implementation... 
3.2 New scenario
New scenario brought at RAN3#109

During the email discussion of RAN3#109, the following scenario was brought up:
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

R3-206458 proposes to have a new binding between CN policy and RAN’s scheduler to let CN influence AQP adaptation in RAN, by e.g. setting a policy. 
Whereas, R3-205975 have identified many shortcomings of this new scenario related to the handling of incoming handed over call; impact to admission control; impact to scheduler; impact to the UE, which all could make this whole new scenario fall apart.
Do companies agree with the shortcomings identified by R3-205975?
	Company
	Comment

	Ericsson
	As was pointed out by Nokia in their discussion paper, by changing the ARP dynamically, we will end up comparing different things, e.g., high ARP value of a service because important and high ARP value of a service that became important because the QoS profile was changed. This constitutes a combinatorial problem that will not always have a single solution; the resolution of this type of problem doesn't probably even pass to the scale (it is exponential and even NP-hard…)
Last but not least, such mechanism cannot work at inter-vendor level.

	Nokia
	Yes. We agree with the shortcomings mentioned in 5975.

	InterDigital
	Agree with Nokia paper on this issue. 

	ZTE
	Agree with Nokia

	Samsung
	Agree with Nokia paper. We think there is no need for additional mechanism in Rel.17.

	Huawei
	The example scenario is highlighting the fact that different flows may have different requirements regarding AQP 

Regarding the comments from Ericsson: we see the policy for AQP as orthogonal to ARP. ARP are used for decision related to admission control, whereas the new policy would only apply to decisions on which AQP to downgrade/upgrade. While a few more options may exist with AQP, the new policy would help to reduce the amount. 

In the interpretation from NOK, we acknowledge that the solution must treat lowest AQP in a different way to enable the general strategy to always try to admit flows with the lowest AQP rather than rejecting.

In our paper we further outline some limitations for the new policy. It is for example not reasonable that the scheduler should take the policy into account when doing dynamic notification/downgrade. Instead, the policy can only be taken into account for slower processes, e.g. when a new flow is admitted and resources are needed or when there is room of upgrading a flow when resources are available. 

	Vodafone
	No.

1) The Nokia paper (5975) states 

”Proper setting of this lowest AQP can therefore mitigate the issue using the existing release 16 solution.”

However, the lowest AQP relates to the lowest level that delivers useful service to the Application Function – and that may be many Mbit/s.

The Scenario copied into R3-205975 does show that if the AF were to set the least preferred AQP to an UNusable low data rate then some RAN implementations could avoid releasing GBR flows when congested.
However this requires co-operation from arbitrary AFs!
2) 5975 implies that Rel 15 notification control can be used for handover into congested cells – this is NOT correct as the GBR flow is released.
3) 5975 states “The scheduler follows the prioritized bit rate of the requested QoS”. This is NOT always correct -> the scheduler needs to provide the prioritized bit rate of the current AQP in use.
4) 5975 mentions a scheduler in the UE. However, my understanding is that the UE submits Buffer Status reports to the RAN and the RAN performs scheduling. Changing between AQPs (or Requested QoS) does not change the uplink Traffic Flow Template and (unless instructed by the RAN) does not change the mapping of the filtered data flow to DRB and then to Logical Channel Group. 


	Deutsche Telekom
	We currently don’t see the benefits of introducing an additional CN policy for AQP flows based on current descriptions. Shortcomings raised by Nokia are in most instances acknowledged.

	BT
	The Nokia paper raises some further questions on how the policy could function. Although I agree the admission control/ scheduler functionality is vendor specific, as an operator with a multi-vendor RAN network, which services/flows are chosen to be downgraded during congestion needs to be consistent across the whole network, I support a common CN policy as suggested by Huawei.

	Orange
	We agree with BT view

	LGE
	Yes. We agree with the shortcomings mentioned in 5975.


Moderator’s summary:

Seems most companies acknowledge the shortcoming raised by 5975 related to the new scenarios of AD/RD. It is proposed by the moderator to no longer spend time on this topic as it clearly looks like having a SI discussion. This is against RAN3 chairman’s recommendations to not consider an LS (mentioning a potential issue!) as the start of a SI. 

3.3 Addition of Queuing indicator
R3-206574 propose to add a new queuing indicator for some allowed QoS profiles that can be queued by the target NG-RAN node during Handover scenarios (Xn and NG). Companies are invited to share their views on this proposal.
	Company
	Comment

	Ericsson
	We propose this new indicator as a flexible mechanism to allow RAN perform queuing. There can be further CN impacts that could be evaluated by SA2, since this indicator is signaled at the initiation of a QoS flow/PDU session. 
What we would like to stress is the importance to decouple this proposed queuing indicator from the AQPs used by Notification control. Both mechanisms should remain independent from each other to allow network flexibility.

	Nokia
	We don’t see the need for this. This impacts admission control and does not address the AQP situation.

	InterDigital
	Since this doesn’t address the AQP situation, it is really necessary?

	ZTE
	Not agree to introduce the new IE. Share with Nokia and InterDigital, i.e., this is not related to AQP situation.

	Samsung
	We don’t see the need either. It seems be beyond the AQP.

	Huawei
	We do not see any benefit compared to e.g. setting a low GFBR to one AQP and clarify the CAC handling. It is rather worse as there is no data transfer possible for the QoS flow and it is completely unknown for how long. Even if the priority helps to decide which flow to upgrade first, it still does not help in aligning the behavior on whether to upgrade an existing AQP flow or admitting a queued flow.

	Vodafone
	It is very encouraging to see that Ericsson see the benefit of a queuing function at inter-gNB handover (proposal 2) and at session resource setup/modify (proposal 3). 

Queuing will be a key function for GBR flow handling for machines and their controllers (AFs). It is necessary to deliver decent Quality of Experience and to avoid massive signaling overloads within the RAN.
While there may be some potential advantages in decoupling Queuing from AQP, any service wanting ‘queuing at inter-site handover’ is very likely to also want ‘queuing at intra-site handover’ and ‘queuing to recover from intra-cell congestion’, so decoupling queuing from R15 notification control seems to have limited benefits.
Specification of a new queuing indication at session setup/modify requires system level aspects to be considered (signaling with SMF/PCF/AF) and the impacts of a NAS message being buffered in the gNB to be considered. In contrast, specifying that an AQP of e.g. 1 bit/s IS the “queuing permitted” flag means that all the R16 work on CN signaling  and UE impacts can be reused.
· We support he specification of a queuing indicator as an AQP of 1 bit/s.

	Deutsche Telekom
	We don’t see the need for this indicator.

	BT 
	Agree with this is not directly related to AQP, but could be separately discussed 

	LGE
	If not directly related to AQP, better to discuss it in a generic way


Moderator’s summary:

Companies do not agree on the addition of queuing. The proposal from 6574 is noted.
3.4 LS to SA2

Finally, all companies propose to send a LS to SA2 on RAN3’s feedback on the potential issue of handover to congested sites raised by some companies.

At first glance, two companies have suggested that no additional mechanism is needed, since the issue can be addressed via:

· proper implementation of admission control (R3-205976), 
· proper network resource planning and, especially, the use of efficient network slices management (R3-206577). 
· Moreover, another company comes a bit in-line with the above, where they mention in their accompanying draft LS that it is completely up to RAN to select which QoS flows to reduce in case resources are limited. (R3-206460)
Therefore, it is proposed by the moderator to agree and to capture the following this in the reply LS:
Proposal  : “RAN3 has reached the conclusion that this issue can be mitigated by the existing NR mechanisms designed in release 16 at RAN and by proper implementation of admission control.”
	Company
	Comment

	Ericsson
	Yes

	Nokia
	OK

	InterDigital
	OK

	ZTE
	OK

	Samsung
	Ok

	Huawei
	If any agreements on updated specification (first issue above) we should mention this.

We prefer to also mention the possibility of a policy provided from CN and are fine to add that we did not evaluate the feasibility of this.

If no agreement is possible, we could reply to SA2 that there is no agreement but outline the preferred solution from different camps.

	Vodafone
	No.

There have been clear explanations of why RAN implementations are unable to solve this on their own.

In order for good RAN implementations to provide a decent QoE it is expected that the Application functions will have to co-operate by setting the least preferred AQP to a value that is NOT usable for their services.

This co-operation is feasible but needs to be clearly documented -> either in RAN(3) specifications or in SA2 specifications. This is what needs to be captured in any LS to SA2. 

	Deutsche Telekom
	Ok

	BT 
	Similar to Huawei view, should mention the possibility of a policy provided from CN

	Orange
	No. 

We are not convinced by the proposed conclusion and would like to keep the possibility to further investigate how to enable a vendor independent rulebook approach.

We also agree with HW to Liaise SA2 mentioning the possibility of a policy provided from CN.

	LGE
	Ok


Moderator’s summary:

Seven companies consider the proposal is agreeable and can be mentioned in the LS to SA2. 

There is no consensus on having a policy provided from CN. This matter is outside of RAN3 scope. Also, as mentioned above, we should not take an incoming LS as the start of a new SI. Moderator suggests that the companies proposing this new “CN policy” take this discussion in the right working group.
Furthermore, subject to the received views on whether there is an agreement for adding a Queuing indicator to NG-AP and Xn-AP handover related messages for handling of inter-gNB congestion, it is proposed by R3-206577 to ask SA2 on the CN impacts of such proposal and the feasibility of supporting its signaling in between the concerned entities in the CN.

Companies are invited to share their views on whether RAN3 should ask SA2 to feedback on the potential impact to the core network regarding the addition of the new Queuing indicator.
	Company
	Comment

	Ericsson
	Yes, subject to agreement. What RAN3 would show to SA2 is introduction of a new indicator being used to solve congestion issue. Whether SA2 would evaluate further depends on their work progress.
Note that if we ask SA2 this question, then we must be clear that this addition must be decoupled from the AQP concept used for enhanced notification control signaling. 



	Nokia
	We disagree. We don’t see how a new queuing indicator would help serve the request during the incoming handover of AQP. 

	InterDigital
	We should only ask if we can get a conclusion in section 3.3 of this SoD on the topic, seems to need more convincing.

	ZTE
	We shall send LS to SA2, to indicate that no enhancement is needed in Rel-16, whether enhancement in Rel-17 is needed will be depended on more input from SA2.


	Samsung
	We don’t see the reason why a new queuing indicator would be needed. So we don’t agree asking it to SA2.

	Huawei
	We do not think this is a good solution.

But we are fine to list this as one possible solution, provided that the other solutions are listed as well.

	Vodafone
	The queuing function is clearly needed. 

Use of a ‘well known’ AQP value can avoid a lot of stage 2 and stage 3 work.

	Deutsche Telekom
	Same view as ZTE

	Orange
	We share the view of HW

	LGE
	Not at this stage


Moderator’s summary:

Companies seem to agree that no further enhancement is needed. Any new enhancement will depend on more output from SA2 in Rel-17. 

4 Conclusion, Recommendations 
The following is proposed:
Proposal 1: RAN3 has reached the conclusion that the potential issue raised by some companies in the SA LS can be mitigated by the existing NR mechanisms designed in release 16 at RAN and by proper implementation of admission control.
Proposal 2: Any new enhancement will depend on more output from SA2 in Rel-17.
Proposal 3: CR [1] is agreed
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