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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References

3
Rationale

This pCR to propose usecase, requirement and solution for extension for cell energy saving analytics.
4
Detailed proposal

Start of first change
5.1.N
Use case 2: Extension of Cell Energy Saving analytics 

5.1.N.1
Description

Energy efficacy can be achieved by disabling cells (see TS 28.104) or disabling beams (see clause 5.1.1). When disabled, the different disabled cells or beams will have different impacts to the neighbour cells depending on how much the coverage of those cells overlap, i.e. depending on their proximity or closeness of the disabled cell to the neighbour cells which may service that area or may be affected by the decision to disable those beams. It is desirable to use MDA analytics to get the degree of proximity or neighbourliness between a cell that is planned to be disabled and its neighbour cells. Relatedly, disabling a cell should consider those which are more likely to be affected and the choice of cells to disable should consider the likely impact on other cells and on the coverage and throughput of the users. 

For a given area, it is desirable to use MDA analytics to get a group of cells that should be managed together for energy saving, computed, or learned depending on their proximity and likely impact on one another. Then, for the cells in the group, it is desirable to use MDA analytics to get the sequence in which the neighbour cells may be disabled in a way that maximizes the throughput of the users while minimizing the energy consumption. Similarly, MDA can provide the sequence in which the neighbour cells may be reactivated when the traffic increases Note that the sequence of deactivation is not necessarily the same as the sequence of reactivation since the way traffic reduces (e.g. at night) is not the direct opposite of the way traffic increase (say in the morning). The recommendation may include both the time and traffic intensity at which the respective cells may be reactivated.
5.1.N.2
Potential requirements

REQ-TLM-FUN-01: MDA capability for energy saving analysis shall include providing, for a given area, the recommended grouping of cells that should be managed together for energy saving, as computed or learned depending on their proximity and likely impact on one another.

REQ-TLM-FUN-02: MDA capability for energy saving analysis shall include providing the recommended sequence in which neighbour cells may be disabled in a way that maximizes the throughput of the users while minimizing the energy consumption.

Note: the recommendation may, besides the switch off time, include the traffic intensity at which the respective cells may be deactivated

REQ-TLM-FUN-03: MDA capability for energy saving analysis shall include providing the recommended sequence in which the neighbour cells may be reactivated when traffic increases in the area.

Note: the recommendation may include the reactivation time and the traffic intensity at which the respective cells may be reactivated 

5.1.N.3
Potential solutions
To support the capability to provide analytics on the recommended grouping and sequence of disabling beams and cells:

· Introduce a data type for a recommended grouping of cells for energy saving, called energySavingGroupRecommendation. The data type can be the contents of the analytics report representing the recommended grouping of cells that should be managed together for energy saving. 

· Introduce a data type for a cell disabling sequence recommendation, called CellDisableSequenceRecommendation. The data type can be the contents of the analytics report representing the recommended sequence in which the neighbour cells may be disabled in a way that maximizes the throughput of the users while minimizing the energy consumption. The recommendation may include the time and the traffic intensity at which the cells may be deactivated
· Introduce a data type for a cell reactivation sequence recommendation, called CellReactivationSequenceRecommendation. The data type can be the contents of the analytics report representing the recommended sequence in which the neighbour cells may be reactivated when traffic increases in the area to ensure to maximize the throughput of the users while minimizing the energy consumption. The recommendation may include the time and the traffic intensity at which the respective cells may be reactivated
5.1.N.4
Evaluation of solutions
End of changes
