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1. Introduction
In last RAN3 meeting, the following agreements on  cell NES states and Enhanced cell on/off were reached:

Cell NES states

WA: The inter-node exchange on the NES states or more granular cells status information if defined by RAN1/RAN2 is needed if the benefits are confirmed. The detailed NES state or more granular information is pending to other groups.
Enhanced cell on/off

RAN3 considers that inter-node beam activation is needed, i.e. to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated.
In this contribution, we provide our further proposals  based on above agreements. 
2. Discussion
2.1  On the NES states or more granular cells status information
In R16/17, inter-node energy saving technologies involve only two NES states: cell activation or cell deactivation. However, In R18, as more energy saving technologies are introduced into the RAN2/1 specification, accordingly there would be more NES states to be considered in inter-node signaling procedure. For example, strictly speaking, cell DTX/DRX belongs to one NES state, and other energy saving technologies, e.g, SSB-less/SIB-less, extended SSB/SIB1 periodicity etc, belong to another NES states. According to the conclusion of the last RAN3 meeting, RAN3 agreed the WA, i.e, The inter-node exchange on the NES states or more granular cells status information. It shows most companies agree that these NES states being transmitted between nodes can bring benefit on the RRM measurement or interference elimination of neighboring UE and subsequent network energy efficiency control. 
Now that RAN3 has approved the TP for CELL DTX/DRX. We believe that further progress can also be made in RAN3 SI stage with respect to other NES states, Specifically, the TP should be clarified that the NES state refers to the different sending and receiving state of the NES cell caused by various energy saving technologies, e.g, SSB-less/SIB-less, extended SSB/SIB1 periodicity etc.
Proposal 1: It is proposed to support NES state information exchange between NG-RAN nodes.
2.2 Work on the inter-node beam activation
In Rel-17 SON/MDT SI, per SSB beam level status report had been introduced in XnAP to inform the neighbor nodes of the SSB beam level inactive/active status together with the coverage configuration. The corresponding IE is copies below:

	>>SSB Coverage Modification List
	
	0.. 1
	
	List of SSB beams with modified coverage.
	–
	

	>>>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.
	–
	


With this function introduced, gNB could deactivate part of the beams within one cell while keep other beams active based on the distribution of UEs in this cell and other related information. Although the intention to introduce beam level coverage status is for coverage and capacity optimization, obviously, deactivation of part of beams could also further save the energies consumed by the NG-RAN node. So, we have the following observations：
Observation 1：In case there is no active UEs in the coverage of specific beams in one cell, deactivate the corresponding beams and inform neighbor node is one possible energy saving solution which is already supported in RAN3 spec.
However, in SON/MDT WI, there were no discussions on per SSB beam level activation request from neighbor node and only cell level activation is supported. Considering active UEs may only locate in some beams while no active UEs are available in the coverage of other beams of a cell, it would be waste of resources to request the activation of the whole cell. 

Observation 2: It could further improve network energy saving if NG-RAN node could request the activation of some specific beams of one cell instead of the activating the whole cell.
Then, based on above observations, we could consider requesting the activation of one or several specific beams instead of activation of the whole cell. Currently, it seems there are already sufficient information which enables the NG-RAN node to trigger the activation of specific beams in the neighbor node.
For overlaid scenario, based on the load distribution of connected UEs in the area where the energy saving cells covered together with the beam level information of neighbor cells configured in the coverage layer cells, the coverage layer could decide the beams which the active UEs located in the energy saving cells and request the activations the corresponding beams.
For non-overlaid scenario, based on beam level measurement report and also the relationship of beams between neighbor cells, the NG-RAN node could detect the beam(s) in the neighbor node the UE(s) are moving towards. Then, NG-RAN node may request activation of the some specific beams.

Observation 3:Beam level activation mechanism could be supported without extra efforts in RAN1/RAN2.

Based on the agreement in last RAN3 meeting i.e.RAN3 considers that inter-node beam activation is needed, i.e. to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated RAN3 should consider how to support beam level activation. As analyzed above, the only impact to spec is to introduce the list of beams the neighbor node would like to activate in network interface.
Proposal 2: It is proposed to introduce the list of beams to be activated during Cell Activation procedure. 
3. Proposals
According to the analysis in section 2, we have the following proposals:

Proposal 1: It is proposed to support NES state information exchange between NG-RAN nodes.
Observation 1：In case there is no active UEs in the coverage of specific beams in one cell, deactivate the corresponding beams and inform neighbor node is one possible energy saving solution which is already supported in RAN3 spec.

Observation 2: It could further improve network energy saving if NG-RAN node could request the activation of some specific beams of one cell instead of the activating the whole cell.
Observation 3:Beam level activation mechanism could be supported without extra efforts in RAN1/RAN2.

Proposal 2: It is proposed to introduce the list of beams to be activated during Cell Activation procedure. 
The corresponding TP is in the annex.
4. Reference

[1] RP-213554
Study on network energy savings for NR,  Huawei
5. TP for 38.864
6
Techniques to improve network energy savings

Editor's note: simulation results to be captured under this section.

Editor's note: RAN2 and RAN3 related aspect to be provided by using separate sections like 6.X when applicable.

6.1
Techniques in X domain
6.1.1
Technique 1 (e.g. Adapting transmission/reception of common channels/signals)

6.1.1.z
Impacts on network interfaces
6.1.a
Cell DTX/DRX

6.1.a.z
Impacts on network interfaces
The cell DTX/DRX information is considered necessary to be exchanged and coordinated between neighbour gNBs. The gNB can use the received cell DTX/DTX information to determine its own cell DTX/DRX configuration for network energy saving purpose. 
Editor’s note: The details of cell DTX/DRX is finally up to RAN1 and RAN2.

6.1.b
Cell NES State
6.1.b.z
Impacts on network interfaces
The cell NES state information is considered necessary to be exchanged and coordinated between neighbour gNBs. The cell NES state could be the different sending and receiving state of the NES cell brought by various energy saving technologies,  e.g, SSB-less/SIB-less, extended SSB/SIB1 periodicity etc. 
Editor’s note: The details of energy saving technologies is finally up to RAN1 and RAN2.
6.1.c Beam level activation/deactivation

To further optimize network energy saving,beam level activation/deactivation is supported.One NG-RAN node could deactive one or several beams based on the load distribution in the serving cells and transfer the information to neighbour NG-RAN node.Furthermore, the NG-RAN node could also request activation of some specific beams in the neighbour cell  which could be realized via including a list of beams during Cell Activation procedure.
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