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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
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3
Rationale
This contribution proposes solutions of energy saving that are aligned with the ES solutions as described in clause 5.6.2 TR 37.816 [2] to TR 28.861 [1].
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Detailed proposal
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7
Potential solutions
7.15
Energy Saving
7.15.1
General

The basic concept of 5G energy saving is to divert the UE traffic of the NR capacity booster cell to the candidate cell(s) when its traffic load is low, and switch off the cell to operate in the low energy consumption mode. The difference between intra-RAT ES and inter-RAT ES is in that the candidate cell(s) for intra-RAT ES are NR macro cells, while the candidate cell(s) for the inter-RAT ES are LTE macro cells. 
7.15.2
Distributed energy saving function management 
This solution is applicable to intra-RAT D-ES and inter-RAT D-ES by using NR macro cells as the candidate cells of intra-RAT D-ES, and LTE macro cells as the candidate cells of inter-RAT D-ES. It is assumed that all relevant MOIs have been created.
Energy Saving activation:
The D-ES management function consumes the management service for NF provisioning with modifyMOIAttributes operation to:
· Configure the cell overlaid relations for NR capacity booster cells, and macro cells as candidate cells.
· Configure the ES policy that includes the thresholds for the energy saving activation and deactivation for NR capacity booster cells and candidate cells.

· Enable the distribute energy saving function for intra-RAT or inter-RAT.
NOTE: NRM may need to be enhanced to support cell overlaid relations, ES policy, and ES control.
The D-ES function makes decision for the NR capacity booster cell to enter the energy saving mode based on the cell traffic load information (see clause 15.4.2 in TS 38.300 [13]).
The D-ES function informs the management service producer for NF provisioning to send a notifyMOIAttributeValueChanges (see clause 5.1.9 in TS 28.532 [x]) to notify the D-ES management function to indicate the NR capacity booster has entered the energy saving mode.
Energy saving deactivation:
The D-ES function monitors the traffic load of candidate cell, and decides to re-activate the NR capacity booster cell when it detects that additional capacity is needed (see clause 15.4.2 in TS 38.300 [13]).

The D-ES function informs the management service producer for NF provisioning that will send a notifyMOIAttributeValueChanges (see clause 5.1.9 in TS 28.532 [x]) to notify the D-ES management function to indicate the NR capacity booster has been re-activated.
7.15.3
Centralized Energy saving function 
This solution is applicable to intra-RAT C-ES and inter-RAT C-ES by using NR macro cells as the candidate cells of intra-RAT C-ES, and LTE macro cells as the candidate cells of inter-RAT C-ES. It is assumed that all relevant MOIs have been created.

Energy saving activation:
The C-ES function collects the traffic load performance measurements from the NR capacity booster cell and candidate cells.
The C-ES function analyzes the traffic load performance measurements and decide that the NR capacity booster cell should enter the energy saving mode.

The C-ES function consumes the management service for NF provisioning with modifyMOIAttributes operation to request the NR capacity booster cell to enter the energy saving mode.
The NR capacity booster cell may initiate handover actions to off-load the traffic to the neighbour cells (see clause 15.4.2 in TS 38.300 [13]), prior to entering into the energy saving mode, and then informs the management service producer for NF provisioning to send a notifyMOIAttributeValueChanges to notify the C-ES function that the NR capacity booster cell has entered the energy saving mode.
Energy saving deactivation:
The C-ES function collects the traffic load performance measurements from the candidate cells.
The C-ES function decides to re-activate the NR capacity booster cell if it detects that the capacity is needed (see clause 15.4.2 in TS 38.300 [13]).
The C-ES function consumes the management service for NF provisioning with modifyMOIAttributes operation to re-activate the NR capacity booster cell that informs the management service producer for NF provisioning to send a notifyMOIAttributeValueChanges to notify that the the NR capacity booster cell has been re-activated,
NOTE: Traffic load performance measurements need to be defined to support C-ES function.
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