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1 Introduction

RAN#96 has agreed to study techniques to improve the network energy savings in terms of both BS transmission and reception as RP-221443.
In RAN3 117e meeting, the following topics have been agreed for discussion:

Agree the following general aspects: 

1) Regarding the applicable scenarios for NES, RAN3 can consider both the overlaid scenario (i.e. heterogeneous scenario) and the non-overlaid scenario. 
2) Regarding the load scenarios for NES, RAN3 can prioritise idle/empty and low/medium load scenarios, for which the SID has already described.

3) For those techniques determined by other groups, RAN3 can study the potential network interface impacts following the analysis/conclusions made in other groups. Note that parallel discussions are also possible due to the parallel meeting time. 

RAN3 can study the network energy saving issues without involvement from other WG case by case.
RAN3 can further study the following techniques with involvement from other WGs after taking the progress into account. 

· Beam level activation/deactivation. 

· Enhanced cell on/off mechanisms. 

· Time domain techniques.

· Other related techniques.
In the paper we discuss the potential techniques for network energy saving. 

2 Discussion
The existing mechanism supports the cell switch on/off based on the load status to realize energy saving. The finer power states have been defined in RAN1 to adapt different scenarios, including 
· Deep sleep: There is neither DL transmission nor UL reception. Time interval for the sleep should be larger than the total transition time entering and leaving this state.
· Light sleep: There is neither DL transmission nor UL reception. Time interval for the sleep should be larger than the total transition time entering and leaving this state.
· Micro sleep: There is neither DL transmission nor UL reception. Immediate transition is assumed for network energy saving study purpose from or to a non-sleep state.
· Active DL: There is only DL transmission.
· Active UL: There is only UL reception.
For the energy saving, the network needs to know the states of the neighbour cells to avoid coverage hole or the service interruption. Although the cell is not switched off, the cell falls into the sleep mode. So if transferring the load to such cell, the service performance still can not be guaranteed. Hence, the node itself should not go to the energy saving state. Hence finer energy state should be exchanged between neighbour nodes to avoid coverage hole or service interruption.
Proposal 1: Finer energy saving state should be exchanged between neighbour nodes to avoid coverage hole or service interruption.

The cell states can be defined by CU or DU. Since these states are defined by RAN1 based on PHY parameters, it is proper to be decided by DU. Thus to support the exchange between neighbours, F1 impact should be studied.
Proposal 2: The proper location for defining the finer energy saving states is gNB DU.

Proposal 3: F1 impact should considered to transfer energy saving state from gNB DU to gNB CU.
For the beam level activation/deactivation, it needs to wait for RAN1/RAN2 decision. The existing mechanism supports SSB coverage state exchange between peer nodes, where value 0 indicates that the SSB beam is inactive. So that the current SSB coverage state can be reused to exchange the beam level energy saving status.
	>>>SSB Coverage Modification Item
	
	0..<maxnoofSSBAreas>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	Identifier of the SSB beam to be modified.

	>>>>SSB Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SSB beam is inactive. Other values Indicates that the SSB beam is active and also indicates the coverage configuration of the concerned SSB beam.


Observation: Beam level activation/deactivation should wait for RAN1/RAN2 decision and SSB coverage state can be reused to exchange the beam level status.
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: Finer energy saving state should be exchanged between neighbour nodes to avoid coverage hole or service interruption.

Proposal 2: The proper location for defining the finer energy saving states is gNB DU.

Proposal 3: F1 impact should considered to transfer energy saving state from gNB DU to gNB CU.
Observation: Beam level activation/deactivation should wait for RAN1/RAN2 decision and SSB coverage state can be reused to exchange the beam level status.
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