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1
Decision/action requested

This contribution is proposed to be approved.
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3
Rationale

Network slice load analysis should consider the network slice capacity in order to provide predictions or recommendations for the number of users and the number of PDU sessions setup can can be supported.
“maxNumberofUEs” and “maxNumberofConns” are two capacity related requirements in the ServiceProfile in [2]. “maxNumberofUEs” is an attribute which specifies the maximum number of UEs accessed to the certain network slice. “maxNumberofConns” defines the maximum number of PDU sessions supported by the network slice.
Capacity is also related to network resources. For radio access network, capacity is influenced by multiple aspects, e.g., available radio resources, MIMO rank configurations. For core network, capacity is impacted by CPU resources, storage resources and network bandwidth resources and etc.

This contribution proposes to update the use case of network slice load analysis concerning capacity aspect.
4
Detailed proposal

It is proposed to apply the following changes as below in TR 28.809 [1].
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6.3.2
Network slice load analysis

6.3.2.1
Use case

Network slice load may vary over time. Therefore, network resources allocated initially could not always satisfy the traffic requirements, for example, the network slice may be overloaded or underutilized. Various factors may impact the network slice load, e.g. number of UEs accessing the network, number of PDC sessions, service types and the end users distribution. Overload of signalling in control plane and/or user data congestion in user plane will lead underperforming network. Besides, allocating excessive resources for network slice with light load will decrease resource efficiency. 
The analysis of network slice load should consider the load of services with different characteristics (e.g., QoS information, service priority), load distribution to derive the corresponding resource requirements. Load level and detailed load distribution analytic result may be provided, e.g. load distribution for different applications (probably coming from respective AFs), different frequency layers, different RATs, different locations and/or time periods, different NFs etc. Proportion of high loaded/light loaded cells, NSSI, NFs etc can also be provided. 
The analysis of network slice load should consider the network slice capacity, so that the number of users and the numbers of PDU sessions setup can be further supported by certain network slice could be analysed and predicted. “maxNumberofUEs” and “maxNumberofConns” are two capacity related requirements in the ServiceProfile in [x]. In addition, from end to end network slice perpective, the capacity related requirements and the actual network performance measurements also help to reflect the slice load and slice capacity headroom.
Traffics and resources related performance measurements and UE measurements can be utilized by MDAS producer to identify degradation of the performance measurements and KPI documented in an SLS due to load issues and provide the analytic reports of load analysis. For example, the analytic report for a RAN NSSI, slice load related information may include load of DRBs and SRBs, radio resource utilization and availability, virtual resources of RAN CU, etc. MDAS may provide statistic or predictive results of the above load related information and their correlations for multiple cells in certain coverage areas and time periods. MDAS may further provide recommendations of slice RRM Policy ratio for the analysed cells. In addition, MDAS may utilize the analytical data of slice load analysis (as appropriate), NF load analysis, UE mobility statistics/predictions and UE communication statistics/predictions from NWDAF [18] to assist its network slice load analysis. 
The producer of MDAS is able to, from the perspective of the management aspects, provide the network slice load analytics report related to an NSI, a specific RAN NSSI, a specific CN NSSI. This analytics report can be considered as an input to support SLA assurance to perform further evaluation.
6.3.2.2
Potential requirements

REQ-NS_LOAD_ANA-1: MDAS producer shall have the capability to provide analytics report describing the network slice load problem.
REQ-NS_LOAD_ANA-2: MDAS producer shall have the capability to analyse and predict  the network slice load based on the slice capacity including the number of users and the numbers of PDU sessions setup supported by certain network slice.
REQ-NS_LOAD_ANA-3: The analytics report describing the network slide load problem should include the following information:

-
The identifier of the network slice load problem;

-
Indication of the network slice load problem;

-
The start time and end time of the network slice load problem;

-
The type of network slice load problem (overloaded or underutilized);
-
The geographical area, location (UE, gNB, or UPF), domain (RAN, CN) where the network slice load problem exists;

-
The cause(es) of network slice problem (e.g., number of UEs accessing the network, number of PDU sessions, service types and the end user’s distribution);
-
 Root cause of the network slice load problem;

-
The applications affected by the network slide load problem

-
The severity level of the network slice load problem;

-
The recommended actions to solve the network slice load problem.
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