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1 Introduction

We have received an LS from SA2 in S2-1901382. In this paper, we discuss and analyze this LS and outlines a possible response.
2 Background
The LS outlines two possible solutions as follows

Solution #32 proposes that the UE Service Experience is monitored by the analytics function “NWDAF” based on NG-RAN and UPF performance indicators and the UE Service Experience reported by the external ASP and then the NSSF determines, using each individual UE Service Experience reported by NWDAF and the number of users registered in a slice, whether the SLA is fulfilled or not. If the SLA is not fulfilled, then NSSF informs NG-RAN via AMF so that NG-RAN can take actions to schedule Resource per slice within the RAN resource configured by OAM as detailed below:

When a new slice may be created, NG-RAN could be initially configured (by OAM) with Guaranteed Slice Radio Resource/Maximum Slice Radio Resource for the new slice, which is similar to the Guaranteed Flow Bit Rate (GFBR) and Maximum Flow Bit Rate (MFBR) per QoS flow. Other existing slices can access to the reserved resources of NG-RAN when the new slice is not using them.

The estimated per slice quality Info is provided to NG-RAN from AMF, which will be taken into account by RAN to schedule radio resource within the radio resource configured by OAM. OAM may further update/adjust the Guaranteed Slice Radio Resource/Maximum Slice Radio Resource for the new slice per network KPIs from OAM and QoE from NWDAF.

Solution #33 also proposes that the UE Service Experience is monitored by the analytics function “NWDAF” based on NG-RAN and UPF performance indicators and the UE Service Experience reported by the external ASP to OAM and then OAM uses it as input to determine whether the SLA is fulfilled or not. If the SLA is not fulfilled OAM determines the cause and if the cause points to NG-RAN then it triggers appropriated actions in NG-RAN. Those actions are not restricted but may include the actions triggered by Solution#32.

The LS also poses the following three questions to RAN3:

Question 1: Does RAN3 think that the Guaranteed Slice Radio Resource/Maximum Slice Radio Resource is useful information for per slice radio sharing?

Question 2: Does RAN3 think that an indication of SLA fulfilment per slice is useful information at the RAN?

Question 3: SA2 asks RAN3 to provide feedback on the solutions described above.

2.1 Per slice configuration in SA5
The RRM policy for slicing was recently updated by S5-187426 and the current version can be found in TS 28.541 v15.1.0.
This spec contains RRMPolicyRatio2 which contains rRMPolicyMaxRatio, rRMPolicyMinRatio, etc describing the maximum and minimum resource limitation for each S-NSSAI List. The policy defines the ratios for the split of the Radio resources between the supported S-NSSALists. 
Observation 1: It seems as if the current SA5 specification already allows a variant of the proposed guaranteed/maximum resource usage, and it is suggested to leave any detailed analysis on the proposal for SA5 to answer.
2.2. SLA fulfilment in SA2
Currently, to observe if the slice configuration is guaranteed, though RAN could only measure QoS flow packet bit rate, QoS flow packet delay or QoS flow packet loss rate, etc., the RAN could not calculate the service MoS based on the QoS flow level packet bit rate, QoS flow packet delay or QoS flow packet loss rate and consequently RAN cannot derive the slice QoE (i.e. average service MOS) and then dose not judge whether the percentage of radio resources scheduled by RAN per time is rational or not.

In SA2, clause 6.4 in TS 23.288 v0.1.0, it has been agreed that NWDAF could measure the service MoS per application by using a service MOS model which is trained by the NWDAF with the network data from 5GC NF(s) and the service data (include the observed service experience by 3rd party) from AF. 

The two proposed solutions (#32 and #33, clause 6.32 and 6.33, in TR 23.791 v16.1.0) propose that either NNSF or OAM decides whether the slice SLA requirement by tenant is fulfilled and an adjustment of the resource assignment is needed to fulfil the slice SLA.
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For example, in Figure 1 (Off-peak time) and Figure 2 (Peak Time), OAM initially configure the radio resource for the new slice i.e. Guaranteed Slice Radio Resource (e.g. 20%) and Maximum Slice Radio Resource by OAM (e.g. 30%).

RAN firstly schedules 20% radio resources for the new slice, and then the adjust radio resources based on the slice SLA fulfilment Info by NSSF or OAM until the slice SLA requirement is fulfilled:

-
When slice SLA fulfilment is more than the slice SLA requirement, RAN schedule less slice level radio resource.

-
When slice SLA fulfilment is less than the slice SLA requirement, RAN schedule more slice level radio resource.

In Figure 3, base on slice QoE and OAM data, OAM trains slice resource model and indicate RAN adjust the slice level radio resource configuration, e.g.

-
Guaranteed Slice Radio Resource, e.g. 20%->18%.

-
Maximum Slice Radio Resource, e.g. 30->28%.
Observation 2: Allowing Slice SLA to impact the RAN resource management is agreed in SA2. 
3. Discussion

Radio resource are usually the bottleneck of a cellular system. Therefore, it is very important to enable an efficient usage of the resources (avoid waste). On the other hand, there is a need to meet the requirements on slicing, e.g. resource isolation. 
Hence it can be considered important that RRM is adjusted according to the SLA currently in place. According to the current specification, this is to be configured by OAM. Hence, it is not in the remit of RAN3 to define how this policy is specified.

Proposal 1: Response to Q1 to say: RAN3 agrees that it is important to define the policies in such a way so that RAN can efficiently manage the resources in line with the SLA in place. This is however defined by SA5, and RAN3 would therefore leave it to SA5 to reply to this question. 
When comparing the two solutions outlined by SA2, the difference seems to be whether NSSF or OAM informs the RAN node of the SLA fulfilment so that RAN can adjust the resource usage per slice.
A possible impact on the NG interface from solution #32 would be to add additional information in the AMF CONFIGURATION UPDATE message. This would enable NNSF to indicate the SLA fulfilment per NSSAI through the AMF. The details of this solution would however require further discussions with SA2.

Independent on which solution is selected, both solutions result in that SLA fulfilment is evaluated and is allowed to influence the resource handling in RAN. 

Proposal 2: Respond to Q2 to say that allowing SLA fulfilment to impact the resource management in RAN is useful.
Proposal 3: Respond to Q3 to say that both solutions are feasible from RAN3 point of view.

3 Conclusion

In this paper we analyse the incoming LS from SA2. We propose the following response to the questions:
Q1: Does RAN3 think that the Guaranteed Slice Radio Resource/Maximum Slice Radio Resource is useful information for per slice radio sharing?
A1: It is important to define the policies in such a way so that RAN can efficiently manage the resources in line with the SLA in place. This is however defined by SA5, and RAN3 would therefore leave it to SA5 to reply to this questions. 
Q2: Does RAN3 think that an indication of SLA fulfilment per slice is useful information at the RAN?
A2: Allowing SLA fulfilment to impact the resource management in RAN is useful.
Q3: SA2 asks RAN3 to provide feedback on the solutions described above.
A3: Both solutions are feasible from RAN3 point of view. 
