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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, requirements and solution for Cell/Beam management for Energy Efficiency usecase.
4
Detailed proposal

Start of first change
5.1
Energy efficiency analytics

5.1.1
Use case 1: Energy Saving based on throughput requirements
5.1.1.1
Description

Directional beams are formed using multiple antenna elements and directional beams are used in both common channels for initial access and in RRC_CONNECTED state. Common signals/channels used for UE initial access are transmitted in synchronization signal block (SSB). Each SSB associated with a beam is designed at different directions to cover the intended coverage area of a cell as depicted in Figure 5.1.1.1-1.
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Figure 5.1.1.1-1: Illustration of SSB beams covering full cell coverage area.
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Figure 5.1.1.1-2: Illustration of reduced number of SSB beams covering only hotspot area.



To reduce energy consumption, SSB beams which are not required based on traffic demand can be modified or deactivated. For example, as depicted in Figure 5.1.1.1-2, if the expected traffic (hotspot area) can be covered by 3 beams, then the remaining beams can be deactivated. This energy saving techniques depend on the accuracy of where the expected traffic demand comes from geographically, so that it can be correlated with SSB beam coverage areas.

This use case considers throughput as main criteria to define the traffic load. It is desirable to use MDA analytics to get throughput prediction for traffic load at the granular level of geographical coordinate.  This information can be then used to reduce the coverage of the beam resulting in energy savings.

Editors Note: The realization of this use case depends on the definition of beam specific energy saving mechanism.

The specific beams that can be disabled depend on their proximity or closeness to hotspot area and 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 the beams and the neighbour cells. The “neighbourliness” indicates the commonalities between neighbouring cells/beams in terms of coverage overlap area and/or handoff between them. Depending on their efficiency in covering the hotspot and their expected impacts, it may be better to deactivate different beams at different times or traffic intensities. For a given cell A, it is desirable to use MDA analytics to get the sequence in which the beams may be disabled in a way that minimizes the impact on other cells but maximizes the energy efficiency.

5.1.1.2
Potential requirements

REQ-TLM-FUN-01: MDA capability for energy saving analysis shall include providing the predicted throughput requirements for the area which is the candidate for the energy saving mechanism.
REQ-TLM-FUN-0A: MDA capability for energy saving analysis shall include providing the predicted degree of neighbourliness between a cell (or its beams) and another neighbour cell which may be affected by a decision to disable the cell or its beams.

REQ-TLM-FUN-0B: MDA capability for energy saving analysis shall include providing the recommended sequence in which the beams in a cell may be disabled in a way that minimizes the impact on other cells but maximizes the energy efficiency.

5.1.1.3
Potential solutions
To support the capability to provide analytics on the degree of neighbourliness between two cells:

· Introduce a data type for degree of proximity or neighbourliness between a cell (or its beams) and another neighbour cell, called cellProximityCoupling. The data type can be the contents of the analytics report representing the predicted degree of neighbourliness between the cells that is computed or learned by MDA from the configuration and performance management data of the cells. This can be a value between 0 and 1, with 1 indicating high degree of neighbourliness and 0 indicating no neighbourliness.
To support the capability to provide analytics on the recommended sequence of disabling beams:

· Introduce a data type for a beam disable sequence recommendation, called beamDisableSequenceRecommendation. The data type can be the contents of the analytics report representing the recommended sequence in which the beams in a cell may be disabled in a way that minimizes the impact on other cells but maximizes the energy efficiency.
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