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1. Introduction
Use Cases prioritization was performed in RAN3 110e meeting. The result of the prioritization is as follows:
· As a starting point, focus on at least the following use cases: Energy saving, load balancing, traffic steering/mobility optimization
· Other use cases, e.g. optimization of physical layer parameters, are not precluded.
This contribution is TP that proposes description of the following use cases:

· Network energy saving

· Network load balancing

· Mobility optimization.

Considerations on solution and standard impacts are provided in R3-211684.
3. TP to TR 37.817 section 5 Use Cases and Solutions for Artificial Intelligence in RAN
{Add text below to Section 5}
5.X
Network energy saving

5.X.1
Use case description
Energy saving is a network function that allows to save energy consumed by the network when the network could still provide required level of service to its users while reducing transmission power or completely switching off some parts of the network.
This function is taking advantage of non-uniform nature of user and/or traffic distribution in space and time. For example, during daytime more users are concentrated in downtown while during night more users are concentrated in sleeping districts or suburbs. Also, there is a well-known increase in mobile phone data traffic during lunch time and directly after working hours. Recently, applications consume a lot of data for update etc, but this is also not of random nature, connected, for example, to new application version release and automatic update.
This scenario is highly beneficial for applying ML algorithms to predict time-space variation of user/traffic distribution. There are a lot of patterns that could be exploited by RAN Intelligence functionality. Ideally, network will consume the minimum amount of energy that is necessary to provide service to its users.
In NG-RAN, NG-RAN nodes, cells, and/or beams could be switched on and off based on RAN Intelligence predictions. Also, cell coverage could be adjusted by reducing transmission power or completely changing configuration in some areas (for example, changing from multiple small cells to few macro cells).
5.Y
Network load balancing

5.Y.1
Use case description
Load balancing is a network function that allows to balance available network resources and load in terms of number of users and QoS requirements (data rate, delay) applied to these network resources. Various load characteristics could be considered including available capacity, TNL load, slice load, etc.
The need for such function is due to non-uniform nature of user and/or traffic distribution in space and time. This function is taking advantage of the fact that coverage areas of NG-RAN nodes, cells, and/or beams are overlapping to some extent and in many cases the same user could be served by multiple NG-RAN nodes, cells, and/or beams. Thus there is a possibility to balance load by redistributing users to achieve more uniform distribution of load values among network resources.
Similar to network energy saving use case, RAN Intelligence could exploit patterns in time-space variation of user/traffic distribution to predict load of NG-RAN nodes, cells, and/or beams.
These predictions could be used to dynamically distribute users among NG-RAN nodes, cells, and/or beams to make corresponding load values more uniformly distributed.
5.Z
Mobility optimization

5.Z.1
Use case description
Mobility optimization is a network function that allows to reduce probability of unintended events associated with mobility. 
Examples of such unintended events are:

· Intra-system Too Late Handover: A radio link failure (RLF) occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.

· Intra-system Too Early Handover: An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.

· Intra-system Handover to Wrong Cell: An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.
RAN Intelligence could observe multiple HO events with associated parameters, use this information to train its ML model and try to identify sets of parameters that lead to successful HOs and sets of parameters that lead to unintended events.
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