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1 Introduction

CB: # 109_ARPcorrection

- clarify desired usage: is this a shortcoming of current slicing handling? Potential TEI17?

- interaction with current policy handling via OAM?

- can QoS flow priority achieve the same goal?

- slicing is orthogonal to QoS

(Nok - moderator)

Summary of offline disc R3-211126
2 For the Chairman’s Notes

Propose the following:

ARP correction to be continued on basis of R3-210420
3 Discussion

3.1 ARP correction with regards to slice prioritization
Currently, at admission control, when a QoS flow needs to pre-empt to get accepted and if is allowed to pre-empt (i.e. pre-emptability set to “may pre-empt”) then it can pre-empt another QoS flow among those which are pre-emptable (i.e. vulnerability set to “pre-emptable”) according to an algorithm described in TS 38.413 (see section 8.2.1.2). This algorithm does not take into account slicing. As explained in tdoc [1], this is a problem for operators who want to deploy more than a few slices because the algorithm does not allow to arbitrate among slices for this case at admission control. 
Some examples are provided in [1]. Basically, the solution to this problem could be summarized as “the list of vulnerable slices should depend of the incoming slice”. Example:

· Incoming QoS flow of slice 1 to pre-empt preferably in ranking order QoS flows of slice 2, then 3, then 4

· Incoming QoS flow of slice 2  to pre-empt preferably in ranking order QoS flows of slice 4, then 3, then 5
Some possible solutions have been mentioned, in tdoc [1] and online:
1/ use the priority level of ARP (tdoc 1)

As explained in [1] the current range is 15 values. This is not enough to make sub-ranges per slice, as illustrated in tdoc [1]. Even if we extend the range e.g. to 256, then this would only allow a fixed “absolute” ranking between sub-ranges per slice, not “relative” to the incoming slice. 

2/ use of priority level field in QoS parameter (on-line)
During the online discussion, it was proposed to use the Priority Level IE specified in QoS parameters (section 9.3.1.84 of TS 38.413). 

Answer: as already commented online, this parameter is not for admission control according to TS 23.501:

The Priority Level associated with 5G QoS characteristics indicates a priority in scheduling resources among QoS Flows

3/ RRM Policy Handling (on-line)
During the online discussion, it was commented that tools already exist for managing slices as per TS 28.541 from SA5, and that the proposed mechanism could even interact (conflict?) with this.

Answer: Our view is that this is orthogonal.

Imagine the incoming QoS flow of slice 1, gNB first looks whether there is room in the dedicated pool of slice 1 as defined in TS 28.541. If not, it will e.g. look at the prioritized pool. This one is also full, occupied by QoS flows of some other slices, some of which are pre-emptable. At this point only comes the discussion of this paper: which QoS flows to pre-empt first? According to the pre-emption algorithm of TS 38.413, no way to rank the slices which should be pre-empted first within the prioritized pool of slice 1.

Same would apply to the shared pool.

Please comment on the above problem and possible solutions, and explain why if you disagree with the two answers? 

	Company
	Comment

	Nokia
	OK. 

	Deutsche Telekom
	We in principle acknowledge Nokia’s problem statement w.r.t. prioritization between slices, but we see it more relevant on resource scheduling level (QoS flow priority), not on admission control.
Any change in ARP should be discussed in SA2 first, not in RAN3. 

	Ericsson
	In our view SA5 has already adopted retention and pre-emption mechanisms in their solution for RRM policies. In TS28.541 the following is stated:
Priortized resources: means the resources are preferentially used by the associated RRMPolicyMemberList. These resources are guaranteed for use by the associated RRMPolicyMemberList when it needs to use them. When not used, these resources may be used by other rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in RRMPolicyRatio(s) name-contained by the same ManagedEntity). The prioritized resources quota is represented by [rRMPolicyMinRatio-rRMPolicyDedicatedRatio]
Hence, if a QoS Flow is associated with a slice within the RRMPolicyMemberList for the prioritized set of resources, this QoS Flow pre-empts any other QoS Flow not in the member list, independently of its ARP value. For this reason, to make slice priority only based on ARP may conflict with the RRM policies configured by OAM. 

Moreover, pre-emption is strictly needed only for GBR service, where resource allocation needs to be strict. For non GBR, a QoS flow can be always admitted and then served based on its Priority Level. If a service has low priority level, it will have access to resources less often (this is a simplification, just to provide a broad idea).

In any case, this is not a topic for Rel16 corrections as it assumes rather big changes to the system and because the system is not broken without these changes.

	CATT
	We acknowledge this issue whether the pre-empt of QoS flow can be performed cross the slice. Nokia gives one solution for this issue. But the solution is no complete. It is just restrict the pre-empt performed within slice. It still does not solve the issue on performing the cross slice preempt with limited ARP value. I would like to suggest we should consult SA2 before we go to any solution.

	Huawei
	We think policies from OAM already provides a way to prioritize between slices. 

If we introduce limitations in ARP, this will clash with OAM policy. In the example, if the new Qos flow is not allowed to pre-empt flows that are using slice resources that OAM policy would prefer to be released, the gNB cannot fulfill the OAM policy. It would be very difficult for an operator to predict the actual outcome of this clash.

It is difficult for RAN3 to even agree that the scenario is problematic since this is out of RAN3 scope. We think a reasonable approach is to continue by a company submission to SA2. 


SECOND ROUND 
Question to Ericsson and Huawei and interpretation of TS 28.541:
Imagine that the dedicated pool of QoS Flow 1 is full at admission control and gNB decides to pre-empt in the prioritized pool of QoS flow 1 where 3 QoS flows are currently being served: Qos Flow 2 of slice 2, QoS flow 3 of slice 3 and QoS flow 4 of slice 4. We all agree that gNB can pre-empt one of the QoS flows between 2, 3, 4 but there is currently no rule which one of the three is preferred to be pre-empted.

Do you agree with the above?

	Company
	Comment

	Nokia
	Yes. The example is correct. This is why in addition to TS 28.541 we can have slice prioritization among QoS flows which are pre-emptable in the prioritized pool.

	
	

	
	

	
	

	
	


Moderator’s summary:

Alternative solutions seem to not match all use cases.
Proposal 1: To be continued.
4 Conclusion

The following is proposed:

Proposal 1: To be continued.
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