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Proposal
This paper propose a solution about Slice SLA guarantee from control plane.
[bookmark: _Toc517103917][bookmark: _Toc523985075]* * * Start of Change (new text) * * * *
[bookmark: _Toc523985576]6.X	Solution X: how to ensure that slice SLA is guaranteed
[bookmark: _Toc523985076]6.X.1	Description
This solution is for Key Issue 14: How to ensure that slice SLA is guaranteed.
What slice customer care is, in particular area, during the peak time, how many subscribers (e.g. 10 minions)can be served by the slice and the Service Experience statistics per application (e.g. average Service MOS 4.0 for Application X for the slice customer) and how many percent (e.g. 90% for Application X) UEs’ service experience satisfy per application ID. 
OAM creates a new slice for the slice customer with dedicated 5GC resource e.g., dedicated SMF/UPF/PCF. Usually 5GC resource is enough while NG RAN is the bottleneck, therefore for example NG-RAN could be initially configured by OAM with reserved/prioritised resources for the new slice, for example give the slice customer 's devices guaranteed access up to X% (e.g. 20%) of the resources of NG-RAN in particular area for peak time. Other existing slices have access to the reserved/prioritised X% resources of NG-RAN when the new slice is not using them e.g. in case of off-peak time. 
However, for the newly created slice, the initially OAM configured X% of the resources of NG-RAN could overfit or underfit the slice customer requirement more or less and may need to be modified based on the slice SLA fulfilment Info from 5GC.
6.X.1.1	Information for slice SLA guarantee
The information for slice SLA guarantee is similar as the information for the support of QoS Profile Provisioning, see clause 6.3.1.1 for details. 	
[bookmark: _Toc523985577]6.X.1.2	Procedure to support slice SLA guarantee


Figure 6.X.1.2-1: NWDAF-Assisted Slice SLA guarantee
With initially OAM configured X% of the resources of NG-RAN for a new slice, during the peak time, NSSF should control subscribers to access the new slice gradually in order to avoid/minimize the negative impact on the other existing slice SLA fulfilment (with signed SLA).
1. For the newly created slice, NSSF only allows partial subscribers to access the slice from the scratch.
For example, the slice customer requests Y minion subscribers (e.g. 10 minion) in particular area for the peak time and NSSF allows partial subscribers (e.g. 1 minion subscribers) to access the slice from the scratch.
2. The NSSF sends an Analytics request/subscribe (Event ID = Slice statistics Info, Event Filter information = (S-NSSAIs, Tracking Area, Time Window)) to NWDAF by invoking a Nnwdaf_EventSubscription_Subscribe.
3. The NWDAF provides the data analytics e.g. the estimated Service Experience statistics per application per slice (e.g. average Service MOS) as defined in Clause 6.3, Solution 3: QoS Profile Provisioning and/or the number of registered subscribers and/or how many percent (e.g. 90%) UEs’service experience satisfy per application ID to the NSSF by means of Nnwdaf_EventSubscription_Notify.
Note: As defined in Clause 6.3, Solution 3: QoS Profile Provisioning, NWDAF subscribes the network data from 5GC NF(s) and the Service MOS data from AF. With these data, the NWDAF trains a Service MOS Model for the given application X of Slice X, which will be used to determine the Service MOS for application X of Slice X. 
4. With the given number of allowed subscribers, based on data analytics provided by NWDAF, NSSF determines whether the each slice SLA fulfilment (including the new slice and other existing slices) is overfitting or underfitting or fitting:
4a. NSSF decides to can serve more subscribers and allow more subscribers to access the new slice (e.g. from 1 minion to 2 minion) if NSSF determines the new slice SLA fulfilment is overfitting and the other existing slices SLA fulfilment is still fitting and the number of allowed subscribers (controlled by NSSF) is less than the number of requested subscribers (requested slice customers).
   With the new number of allowed subscribers, NSSF waits for the new data analytics from NWDAF by means of Nnwdaf_EventSubscription_Notify and further judge what to do next i.e. go to step 4a or step 4b.
4b. NSSF decided to inform NG-RAN of each slice SLA fulfilment (i.e. whether slice X is overfitting or underfitting), if NSSF determines that
i. the new slice SLA fulfilment is overfitting and the other existing slices SLA fulfilment is still fitting and the number of allowed subscribers is approximately equal to the number of requested subscribers. In other words, the configured radio resource for the new slice may be more than what is needed.
ii. or the new slice or any other slice SLA fulfilment is underfitting due to that the new created slice consume the radio resource, then NSSF decreases the allowed subscribers for the new slice (e.g. from 1 minion to 0.5 minion). In other words, the radio resource may be less than what is required.
NSSF waits for the new data analytics from NWDAF by means of Nnwdaf_EventSubscription_Notify and further judge what to do next i.e. go to step 4a or step 4b because the NG-RAN could take into each slice SLA fulfilment to e.g. modify the initially configured X% of the resources of NG-RAN for the new slice.
Note: The new slice have access to the reserved/prioritised Y% resources of NG-RAN for the existing slice Y when the existing slice Y is not using them e.g. during the off-peak time of the existing slice Y and how RAN configure the reserved/ prioritised NG-RAN resources is implementation.
Note: How NG-RAN could take into each slice SLA fulfilment to e.g. modify the initially configured X% of the resources of NG-RAN is implementation.
Note: How NSSF determines the new slice SLA fulfilment is overfitting or underfitting is implementation, for example, the slice customer request 10 minions subscribers and average Service MOS for the Application X = 4 and 95% UE’s Service experience for the Application X satisfy, With 10 minions subscribers allowing to access the slice, data analytics by NWDAF indicates :                                                                               a) average Service MOS for the Application X = 4.8 and 98% UE’s experience for the Application X satisfy, which means the new slice SLA fulfilment is about 120% i.e. overfitting.                         b) average Service MOS for the Application X = 3.2 and 76% UE’s experience for the Application X satisfy, which means the new slice SLA fulfilment is about 80% i.e. underfitting.
4b1. The NSSF provides the each slice SLA fulfilment information per TA to AMF by invoking a Nnssf_NSSAIAvailability_Notify service operation which is defined in clause 5.2.16.3.3, TS 23.502 [3]. 
4b2. The AMF send a AMF CONFIGURATION UPDATE (the per slice SLA fulfilment information TAI) message which is defined in clause 8.7.3.2, TS 38.413 [x] to RAN. In other words, the AMF sends the AMF CONFIGURATION UPDATE message to every RAN belongings to the TA.
4b3. RAN may take into account the per slice SLA fulfilment information to schedule radio resource for the slice. NSSF informs NG-RAN (via AMF) of each slice SLA fulfilment (i.e. whether slice X is overfitting or underfitting), which will be taken into account by RAN to schedule radio resource for slices (e.g. by modifying the initially configured X% or updated X% of the resources of NG-RAN for the new slice).
4b4. RAN acknowledges the AMF CONFIGURATION UPDATE message. 
After step 4b4, the step 3 is performed, then NSSF will re-determine whether the each slice SLA fulfilment (including the new slice and other existing slices) is overfitting or underfitting or fitting.
5. Based on each slice SLA fulfilment information, operator make the final decision that the new slice SLA is met either totally or partially and negotiates the SLA with the slice customer accordingly. 
For example, due to lack of NG-RAN radio resource, NSSF finds out only 80% SLA fulfilment of the new slice can be met The slice customer requires average Service MOS for the Application = 4 and 95% UE’s experience for the Application satisfy. However the estimated per slice statistics by NWDAF indicates that only average Service MOS for the Application = 3.2 and 76% UE’s experience for the Application satisfy.
[bookmark: _Toc523985578]6.X.2	Impacts on Existing Nodes and Functionality

[bookmark: _Toc523985579]NWDAF: NWDAF should provide data analytics e.g. the estimated Service Experience statistics per application per slice (e.g. average Service MOS) and/or the number of registered subscribers and/or how many percent UEs’service experience satisfy per application ID to the NSSF.
NSSF:
- NSSF subscribes or requests the data analytics e.g. the estimated Service Experience statistics per application per slice (e.g. average Service MOS) and/or the number of registered subscribers and/or how many percent UEs’service experience satisfy per application ID from NWDAF;
- NSSF determines the per slice SLA fulfilment information per TA based on the estimated per slice statistics from NWDAF;
- NSSF should control subscribers to access the new slice gradually in order to avoid/minimize the negative impact on the other existing slice SLA fulfilment;
- NSSF may provide the per slice SLA fulfilment information per TA to RAN via AMF.
AMF:
- AMF transfers the per slice SLA fulfilment information per TA from NSSF to RAN.
RAN:
- RAN receives the per slice SLA fulfilment information per TA from NSSF via AMF, which may be taken into account when scheduling radio resource;
6.X.3	Solution Evaluation

This solution allows NSSF to determine per slice SLA fulfilment information based on per slice statistics information from NWDAF.
With per slice SLA fulfilment information, NSSF could control subscribers to access a new slice gradually in order to avoid/minimize the negative impact on the other existing slice SLA fulfilment.
Optionally, this solution also allows RAN to take into account the per slice SLA fulfilment information to schedule radio resource.
* * * End of Change * * * *

	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
7.x	Key Issue 14: How to ensure that slice SLA is guaranteed 
Solution X supports the NSSF and optionally RAN to guarantee slice SLA is guaranteed with assistance information i.e. per slice statistics information from NWDAF.
[bookmark: _Toc528436216][bookmark: _Toc528569961][bookmark: _Toc528576806][bookmark: _Toc528673764][bookmark: _Toc528675549]8	Conclusions
Editor's note:	This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.

8.x	Key Issue 14: How to ensure that slice SLA is guaranteed 
For Key Issue 4: How to ensure that slice SLA is guaranteed, Solution X is selected as the basis for the normative work.
* * * End of Changes * * * *
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