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Abstract of the contribution: This contribution proposes to give a solution to guarantee slice SLA.
1 Proposal
A slice are composed of multiple services and Slice SLA is related to Service MOS. This paper propose a solution about Slice SLA guarantee from control plane and please refer to the corresponding discussion paper S2-1810600.
* * * * Start of Change * * * * 
[bookmark: _Toc523985576]6.X.1.1	Information for guaranteeing slice SLA
The information for guaranteeing slice SLA 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 QoS Provisioning and Adjustment


Figure 1: NWDAF-Assisted Service Characteristics Learning for Slice
0. OAM created Slice A and NWDAF-Assisted Service Characteristics for Slice A is learnt and SLA b/w operator and Tennant A is signed.
1.	Slice B is created by OAM but SLA b/w operator and Tennant B is not signed. Slice B Field Test starts in order to learn Service Characteristics for Slice B and avoid impacting on Slice A (as SLA b/w operator and Tennant A is already agreed).
2.	NSSF temporarily indicates slice B Field Trial Indication to PCF, in order to avoid impacting the agreed SLA for Slice A i.e. RAN will prioritize Slice A related activity compared to slice B.
3. NSSF sends the QoE Requirement for Slice B to NWDAF and NWDAF derives the Service Characteristics for Slice B. 
Tennant B request the following QoE Requirement per Geo Area:
    - Geo Area 
    - Service MOS Requirement 
e.g. Slice B are composed of App3 and App 4 and App 3 MOS≥3.5 and App 4 MOS≥3.0
    - Service MOS Percentage Requirement 
e.g. 85% App 3 users’s Service MOS satisfy while the one for App 4 is 90%.
    - Maximum Users per APP ID 
e.g. Maximum 500 for APP 3 is allowed in the given Geo Area while the one for App 4 is 1000 in maximum.
    - Flow bit rate Requirement
e.g. Flow bit rate Requirement for App 3 is 3MB while the one for App 4 is 1MB
Slice B QoE Requirement per Geo Area could be configured in NSSF or could be provided by AF B via PCF, which is similar to the procedure for Procedures for future background data transfer as defined in Clause 4.16.7.2, TS 23.502.
4. NWDAF-Assisted QoS profile provisioning for slice B is performed, which depends on discussion outcome key issue 5 and QoS Profile Provisioning.
5a. Only when NWDAF-Assisted QoS profile provisioning is successfully finished and the stable QoS profile per App ID is found e.g. QoS parameters combinations per Service MOS Window for APP 3 and APP4 , the procedure for NWDAF-Assisted Network Load Level Info will be performed (with the stable QoS profile for APP 3 and APP 4 in use):
1) Assuming 
a) Slice A are composed of APP 1 and APP 2 and 85% /87% users’s Service MOS is required to be satisfied for APP 1/APP2, respectively.
b) Slice B are composed of APP 3 and APP 4 and 86% /88% users’s Service MOS is required to be satisfied for App 3/APP4, respectively.
c) With the given Region Area and the given Slice A and Slice B, array of Slice QoE Requirement is depicted as (85% for APP 1 for Slice A, 87% for APP 2 for Slice A, 86% for APP 3 for Slice B, 88% for APP 4 for Slice B), which is regarded as Slice QoE baseline requirement and can be represented as Slice QoE baseline vector (85%, 87%, 86%, 88%).
2) As slice B is in field test phase, more and more users will be added in slice B until the slice B is in congestion i.e. the percentage that App 3 and APP 4 users’s Service MOS cannot meet the tenant B QoE Requirement. For example, 
a) The percentage that App 3 and APP 4 users’s Service MOS is 70% and 80%, respectively 
b) while the baseline requirement 86% and 88%, respectively.
3) Therefore during field test phase, NWDAF gather enough data for slice B and slice A (as Slice A also had the field test before Slice A SLA was signed) and computes the observed QoE data i.e. how many percent of user’s service experience satisfy per APP ID per slice per time (Slice A: x1% for APP 1, x2% for APP 2; Slice B: x3% for APP 3, x4% for APP 4) and then classify the observed QoE data to e.g. 5 categories, which equals to  Network Load Level 1~5 respectively as shown in following:
Network Load Level 1 = (Slice A: 98% for APP 1, 98% for APP 2; Slice B: 98% for APP 3, 97% for APP 4)  Very light 
Network Load Level 2 = (Slice A: 90% for APP 1, 90% for APP 2; Slice B: 90% for APP 3, 90% for APP 4)  Light 
Network Load Level 3 = (Slice A: 85% for APP 1, 87% for APP 2; Slice B: 86% for APP 3, 88% for APP 4)  Normal (Slice QoE baseline Requirement from Tenant A and Tenant B) 
Network Load Level 4 = (Slice A: 80% for APP 1, 80% for APP 2; Slice B: 80% for APP 3, 80% for APP 4)  Congestion
Network Load Level 5 = (Slice A: 70% for APP 1, 70% for APP 2; Slice B: 70% for APP 3, 70% for APP 4)  Heavy Congestion
In addition, Network Load Level Info are composed of individual slice load level info as the network are composed of individual slice. For example: 
a) Given the network are composed of Slice A + Slice B and Network Load Level 2 equals to (Slice A: 90% for APP 1, 90% for APP 2; Slice B: 90% for APP 3, 90% for APP 4)
b) Accordingly, slice A load level info equals to (Slice A: 90% for APP 1, 90% for APP 2) while slice B load level info equals to (Slice B: 90% for APP 3, 90% for APP 4) 
Please note how many categories could be configured in NSSF, which is indicated to NWDAF from NSSF in Step 3.
5b. The NWDAF figures out the Network Load Level info per time per Region, by measuring the similarity between the observed QoE data i.e. how many percent of user’s service experience satisfy per APP ID per slice per time (Slice A: x1% for APP 1, x2% for APP 2; Slice B: x3% for APP 3, x4% for APP 4) and the Network Load Level 1~5 as defined in step 5a.
Please also note it is very mature to measure the similarity between two non-zero vectors of an inner product space e.g. using Cosine Similarity. 
Network Load Level info are composed of Network Load Level ID and the corresponding Slice Load Level Info: 
     - Region Area, which is mapped from Geo Area by NWDAF by correlating the service training data for the given Geo Area from AF and the network data containing Cell information (as defined in Clause 6.3	  Solution 3: QoS Profile Provisioning).
- Time validity condition
- Network Load Level ID
   - Slice B Load level info per Region per time
       -  S-NSSAI
       -  Maximum Registration Users per cell, indicating, for and the given cell of the Region Area, the maximum number users that are allowed to be registered.
        - Maximum Users per App ID per cell, indicating, for the given APP ID and the given cell of the Region Area, the maximum number users that can be served.
        - Maximum Users per Service MOS Window per APP ID per cell, indicating, for the given APP ID and the given Service MOS Window and the given cell of the Region Area, the maximum number users that can be served.
   - Slice A Load level info per Region per time
       -  S-NSSAI
       -  Maximum Registration Users per cell, indicating, for and the given cell of the Region Area, the maximum number users that are allowed to be registered.
       - Maximum Users per App ID per cell, indicating, for the given APP ID and the given cell of the Region Area, the maximum number users that can be served.
       - Maximum Users per Service MOS Window per APP ID per cell, indicating, for the given APP ID and the given Service MOS Window and the given cell of the Region Area, the maximum number users that can be served.
5c. NSSF may use the Network Load Level info provided by NWDAF for slice selection or slice congestion control e.g. if Maximum Registration Users per cell for slice A is reached and NSSF may reject the user.5d. PCF forwards slice B Load level info to PCF provided by NWDAF and the PCF may use that data in its policy decisions e.g.
a) During QoS flow setup procedure for given APP 3 and if Maximum Users for App 3 is reached and the PCF may reject QoS flow setup procedure.
b) During QoS flow setup procedure for given APP 3 and if Maximum Users for App 3 is not reached but Maximum Users for App 3 for Service MOS 4~5 is reached, then PCF will choose the QoS profile for Service MOS 3~4.
In addition, he PCF may use the Network Load Level info in its policy decisions about whether and when to transfer background data for Key Issue 7: NWDAF assisting Future Background Data Transfer.
6. Slice B Field Test completes and the field test indication is removed and SLA between Operator and Tenant B is signed.
* * * next Change * * * 
[bookmark: _Toc523985578]6.X.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
* * * next Change * * * 
[bookmark: _Toc523985579]6.X.3	Solution Evaluation
Editor's note:	Use this clause for evaluation at solution level.
* * * End of Change * * * 
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