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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 efficiency can be achieved by moving certain cells to energy saving state (see TS 28.104). When moved to energy efficiency state, the different such cells or beams will have different impacts to the neighbour cells depending on how much the coverage of those cells overlap 

RAN3 has a use case to configure unified mapping rule for a group of cells. This implies that a mapping rule related to EE are same across a group of cells 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 moved to energy efficiency state 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 moved out of energy efficiency state when the traffic increases. Note that the sequence of moving the cells/beams out of energy efficiency state is not necessarily the same as the sequence of moving the cells/beams to energy efficiency state since the way traffic reduces (e.g. at night) is not the direct opposite of the way traffic increase (say in the morning).  The existing use case on energy efficiency provides solution to indicate a sequence in which the cells are to enter the efficiency state. The current solution is such that the same sequence has to be used to move the cells out of energy efficiency state. This may cause suboptimal performances on other neighbouring cells. Hence it is desirable to use MDA indicate a separate sequence for moving the cells out of energy efficiency state. This sequence may be the same or different than the the sequence in which the cells are moved to energy efficiency state.
The sequence of moving the cells/beams to/from energy efficiency states matter in real time scenarios. For instance, there are 4 cells serving the same geo area at different directions. If it has been decided to move 2 of them to energy efficiency state, the order of of those 2 cells moving to energy efficient state and the time difference between this process between them will have impacts on the other 2 cells that continue to serve the area. If cells 1 and 3 are moved to energy efficiency state, and cells 2 and 4 continue to serve, the order in which the cells 1 and 3 are moved to energy efficiency state will have impact on the load, handover performance and the capacity of the cells 2 and 4. Hence the order in which the cells are moved to/from energy efficiency state plays a key role in impacting the service of the serving cells.
The enabling data of this use case may include Mobility Management related measurements (clause 5.1.1.6 from TS 28.552) including intra and inter gNB handovers. These also include handover measurements per beam (in clauses 5.1.1.6.1.12 and 5.1.1.6.1.13 from TS 28.552) and intra-NR cell SSB beam switch measurements (in clause 5.1.1.21 from TS 28.552).
Editor’s note 1: The realization of the beam aspects of this use case depends on the definition of beam specific energy saving mechanism. For the aspects related to cells, there is no dependency with any other items.
Editor’s note 2: 

In RAN3 LS R3-240998, as a response to Q3, RAN3 has explained the need for configuring a unified mapping rule among gNBs. These set of gNBs to which unified mapping rule to be applied form a group of cells that need to be managed together for energy efficiency purposes. The figure from the LS is attached below for reference.
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Figure 1 Example of Energy Cost exchange between gNBs.

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.

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