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Abstract of the contribution: This is a resubmission of S2-2004131 with updates of the split between general architectural requirements of 5G System and the key aspects of solutions to be fulfilled in KI#1 and KI#2 of FS_eNS_Ph2.
1.
Discussions
1.1
Background

KI#1 and KI#2 address how to support the enforcement of GST attributes, “maximum number of UEs per Network Slice” and “maximum number of PDU sessions per Network Slice” in TR 23.700-40.
Overall, nine solutions are proposed for KI#1 based on existing NFs (PCF, AMF/NSSF, NWDAF, AMF) and new NFs( NSQ, SQM, QEF, QCF etc.).
Overall, nine solutions are proposed for KI#2 based on existing NFs (PCF, NRF, NWDAF, AMF) and new NFs( NSQ, SQM, QEF, QCF etc.).
Solutions to be selected for KI#1 and KI#2 should comply with the following architectural requirements and key aspects of solutions to be fulfilled.
Note:  the requirement defined below can also be considered for other KI.
1.2
Architectural requirements of 5G Systems

Architectural Requirement #1:

A mobile network operator needs to deploy multiple network slices and multiple network slice instances with multiple network function instances for a large network deployment. In TS23.501, Clause 5.2.1.3.1, it has been described as

‘A Network Function instance can be deployed such that several network function instances are present within an NF Set to provide distribution, redundancy and scalability together as a Set of NF instances.’
Observation #1: Solutions shall build on the 5G System architectural principles as in TS 23.501[2], enabling small to large scale network slice deployment. 
Architectural Requirement #2:

In Clause 4.2 in TR23.700-40, it has been defined that “solutions shall built on the 5G System architectural principles as in TS 23.501 [2], including flexibility and modularity for newly introduced functionalities”. Similarly, solutions shall built on the 5G System procedures as in TS23.502 [6] providing (i) re-use of the existing procedures with minimum changes/impacts and (ii) an accurate the slice SLA quota control and enforcement mechanisms.

Observation #2: Solutions should build on the 5G System procedures as in TS23.502 [6], enabling the slice SLA quota control and enforcement mechanisms to operate efficiently and accurately.
Architectural Requirement #3:
The slice SLA quota enforcement and quota updates by 5GC NF(s) is required to support “timely” actions for an efficient and accurate quota management and control. It means the quota enforcement by a 5GC NF has to be performed with instantaneous decision for an acceptance or rejection based on the remaining quota of a slice SLA attribute during the associated control plane procedure. To achieve this, the enforcement point (i.e., 5GC NF) must be aware of the actual number of remaining quota of a specific slice SLA attribute in a timely manner. Hence, the solution for KI#1 and KI#2 should have the feature to support ‘timely’ actions of quota management and control.

Observation #3: Solutions shall enable the system procedures to operate with ‘timely’ actions for an efficient quota management and control.
1.3
Key Aspects of Solutions to be fulfilled
Key Aspect #1:

A mobile network operator needs to deploy multiple network slices and multiple network slice instances with multiple network function instances for a large network deployment. In TS23.501, Clause 5.2.1.3.1, it has been described as

‘A Network Function instance can be deployed such that several network function instances are present within an NF Set to provide distribution, redundancy and scalability together as a Set of NF instances.’
Observation #1: Scalable solution to support small to large scale network slice deployment is a key aspects to be fulfilled.
Key Aspect #2:

The slice SLA quota enforcement and quota updates by 5GC NF(s) is required to support “timely” actions for an efficient and accurate quota management and control. It means the quota enforcement by a 5GC NF has to be performed with instantaneous decision for an acceptance or rejection based on the remaining quota of a slice SLA attribute during the associated control plane procedure. To achieve this, the enforcement point (i.e., 5GC NF) must be aware of the actual number of remaining quota of a specific slice SLA attribute in a timely manner. Hence, the solution for KI#1 and KI#2 should have the feature to support ‘timely’ actions of quota management and control.

Observation #2: Timely response of quota enforcement solutions with efficient and accurate quota management and control is a key aspects to be fulfilled.
Key Aspect #3:

It is better the quota enforcement solutions provided by 5GS is flexible and controllable to handle special conditions (e.g., for special DNNs), exceptions (e.g., for VIP customers), or exemptions (e.g., for emergency service: MPS, MCX or PPDR).  
Even though no concrete requirement has been defined on this part now, but we think it is useful aspects to be considered in the KI#1/KI#2.  

Observation #3: Solutions with support of quota exceeding policy e.g., to handle special conditions (e.g., for special DNNs), exceptions (e.g., for VIP customers), or exemptions (e.g., for emergency service: MPS, MCX or PPDR) of the slice SLA quota exceeding is one useful aspect to be considered in KI#1 and KI#2.
2. Proposals 
* * * *1st Proposal * * * *
It is proposed to consider the above observations to include as Architectural Requirements in Clause 4.2 in TR 23.700-40.

4.2
Architectural Requirements

Solutions shall build on the 5G System architectural principles as in TS 23.501 [2], including flexibility and modularity for newly introduced functionalities.

Solutions shall build on the 5G System architectural principles as in TS 23.501[2], enabling small to large scale network slice deployment.

Solutions should build on the 5G System procedures as in TS23.502 [6], enabling the slice SLA quota control and enforcement mechanisms to operate efficiently and accurately.

Solutions shall enable the system procedures to operate with ‘timely’ actions for an efficient quota management and control.
* * * *2nd Proposal * * * *

7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions.
It is proposed to consider below criterion for the evaluation of solutions, in particular, for KI#1 and KI#2.
· Scalability: 
Scalable solution to support small to large scale network slice deployment is a key aspect to be fulfilled.
· Timely Response:

Timely response of quota enforcement solutions with efficient and accurate quota management and control is a key aspect to be fulfilled.
· Handling Quota Exceeding Policy:

Solutions with support of quota exceeding policy e.g., to handle special conditions (e.g., for special DNNs), exceptions (e.g., for VIP customers), or exemptions (e.g., for emergency service: MPS, MCX or PPDR) of the slice SLA quota exceeding is one useful  aspect to be considered in KI#1 and KI#2.
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