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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 proposes the evaluation of solution for extension of cell energy saving analytics.
The editor’s note 1 has been removed for the following reason.
RAN has already identified the need for grouping of cells for energy saving purposes. This UC proposes the MDA to identify the optimal combination of cells that can be grouped and can be managed together for energy saving purposes. The grouping of cells has been agreed in principle in EE study and only the exact means of manifesting it is being discussed currently. This solution proposes that the groups can contain cells and the cells can be represented by NCGI (NR Cell Global Identifier). Hence, this solution may be independent from the discussion in EE topic.

The editor’s note 2 has been removed for the following reason.

The recommendation of this UC is also to propose the order in which the gNb can make the beams enter and exit the energy efficient states. This is only a recommendation to the gNb and the gNb can decide on this recommendation based on other appropriate operational factors. 

4
Detailed proposal

Start of first change
5.1.2
Use case 2: Extension of Cell Energy Saving analytics 

5.1.2.1
Description

Energy efficiency can be achieved by moving certain cells to energy saving state (see TS 28.104 [2]). When moved to energy efficiency state, such cells or beams will have different impacts to the neighbour cells or beams 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 beams can be made to enter or exit the energy efficiency state in order to maximize the throughput of the users while minimizing the energy consumption. Note that the sequence in which the beams are made to enter and exit the energy efficiency states on are necessarily not in the same sequence. The sequence of the beams entering and exiting the energy saving state do matter in real time scenarios. For instance, there are 4 beams in a cell serving the same geo area at different directions. To maximize the energy efficiency, if it has been decided to switch two beams off for energy saving purposes, in general the sequence of the beams put into energy efficiency state can be random or all the identified beams can be made to enter the energy efficiency state together. In both these cases, the sharing of load among the other beams and the handover performances between the beams would not be optimal. If all the identified identified beams are entering the energy efficiency state at the same time, the remaining beams would have to share the load of the beams entering energy efficiency state at the same time. This would cause call drops and throughput impacts. Alternatively, if a random sequence is followed, the impact and the performance of the beams sharing the load of the beams entering the energy efficiency state would be random as well. To avoid this scenario, it is recommended to follow a sequence in which the beams are entering and exiting the energy efficiency state.



RAN3 has idnetified 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 as shown in the below figure. 
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Figure 5.1.2.1-1 Example of Energy Cost exchange between gNBs.
The enabling data of this use case may include Mobility Management related measurements (clause 5.1.1.6 from TS 28.552 [5]) 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 [5]) and intra-NR cell SSB beam switch measurements (in clause 5.1.1.21 from TS 28.552 [5]).

5.1.2.2
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 the beams are switched off/on in order to maximize the throughput of the users while minimizing the energy consumption.


5.1.2.3
Potential solutions
This potential solution proposes to extend the existing energy saving analytics for RAN to include the datatype that may contain the groups and the cells in each of the groups. RAN3 has already identified the need for the groups of cells that can be managed together and this recommendation of energy saving analytics proposes the optimal number of groups and the cells in each of those groups. The cells belonging to each group can be identified by the datatype NCGI (clause 5.3.212 from [13]).
Editor’s note: The solution for using beam for energy saving analytics is to be provided.
5.1.2.4
Evaluation of solution

The solution proposed in clause 5.1.2.3 satisfies the requirements and this solution is feasible for normative work.
Editor’s note: The solution for using beam for energy saving analytics is to be provided.
Start of next change
6
Conclusions and Recommendations

6.x
Energy efficiency analytics
The use case, requirements and solution for the capability of Extension of Cell Energy Saving analytics is described in clause 5.3.5. The solution for grouping of cells has been recommended in TS 28.104 [2].

Editor’s note: The solution for using beam for energy saving analytics is to be provided.

End of changes
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