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1	Introduction
It was agreed in RAN3#119bis-e that for inter-node beam activation, the F1AP GNB-CU CONFIGURATION UPDATE procedure shall be reused.
In this contribution, we look at the F1AP signalling options for the inter-node beam deactivation procedure.
2	Discussion

We first consider the inter-node beam deactivation case. It is to be determined if the gNB-DU or gNB-CU triggers the deactivation of an SSB beam.
We observe that regardless of whether the gNB-CU or gNB-DU triggering the inter-node beam deactivation, it has to be communicated correctly to the neighbouring gNB so that it is aware of the reason for the beam deactivation. For this reason, we propose that a new cause value be added to the Coverage Modification Cause IE in XnAP : NG-RAN NODE CONFIGURATION UPDATE

	>>Coverage Modification Cause
	O
	
	ENUMERATED (coverage, cell edge capacity, ..., energy saving)
	Indicates the reason for the coverage modification in NG-RAN node1.
	YES
	ignore



Also, for indicating the beam switch off information, we propose to reuse the legacy coverage modification signalling over Xn

Proposal 1: Indicate the beam switch-off decision using legacy coverage modification signalling over Xn, enhanced with energy saving cause value

A corresponding TP to XnAP can be found in annex of [1] submitted to this meeting.

We now turn to the topic of whether the gNB-DU or gNB-CU takes the decision on SSB beam deactivation.
It was agreed for the Rel-17 Capacity and Coverage Optimization feature that the SSB beam deactivation is a gNB-DU level decision, and corresponding signalling was introduced to communicate this decision to the gNB-CU for actions like forwarding to a neighbouring gNB over XnAP. In Rel-17, SSB beam deactivation information is communicated by gNB-DU to gNB-CU over F1AP using the Coverage Modification Notification IE as part of the for Coverage and Capacity Optimization (CCO) functionality. The IE definition is as below.

[bookmark: _Toc99038892][bookmark: _Toc99731155][bookmark: _Toc105511286][bookmark: _Toc105927818][bookmark: _Toc106110358][bookmark: _Toc113835795][bookmark: _Toc120124643][bookmark: _Toc121161643]9.3.1.213	Coverage Modification Notification
This IE includes a list of cells and/or SS/PBCH block indexes with the corresponding coverage configuration selected by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Coverage Modification List
	
	1
	
	

	>Coverage Modification Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	9.3.1.12
	

	>>Cell Coverage State
	
	
	INTEGER (0..63, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.


	>>SSB Coverage Modification List
	
	0..1
	
	

	>>>SSB Coverage Modification Item
	
	1..<maxnoofSSBAreas>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

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





It is to be noted that the SSB Coverage State IE may be used to indicate if a given SSB beam is deactivated (value ‘0’).  This leads us to the possibility of reusing this IE for the purpose of inter-node beam deactivation for NES too. 

However, RAN3 first needs to decide whether beam switch-off decision for Rel-18 energy saving is taken by the:
· Option 1: The DU - following legacy principles for CCO;
· Option 2: The CU - following legacy principles for cell switch-off. 

The exact traffic pattern and energy consumption is known by the DU, and e.g. switch-off using gradual reduction of PSS/SSS power level by can trigger graceful handover to other frequency layers. We therefore expect that the energy saving potential is higher for a beam switch-off decision taken by the gNB-DU.

Proposal 2: Beam switch-off decision to be taken by the gNB-DU due to higher energy saving potential.

Following such beam switch-off decision, the corresponding F1 signalling could then use the F1 Coverage Modification Notification IE copied above, already conveyed by the gNB-DU Configuration Update message, or introduce a new IE with similar function in the same message, e.g. as follows: 

	[bookmark: _Hlk127485626][bookmark: _Hlk133314110]Cells with SSBs Deactivated List 
	
	[bookmark: _Hlk133236560]0.. <maxCellingNBDU>
	
	

	YES
	ignore

	>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>SSBs deactivated List
	
	1 .. < maxnoofSSBAreas >
	
	
	EACH
	ignore

	[bookmark: _Hlk127485722]   >>SSB Index
	O
	
	INTEGER (0..63)
	Identifier of the deactivated SSB beam 
	-
	




Considering that an energy saving decision relates to both coverage and capacity it may not in practice be obvious for the implementation which IE to use if a new IE is introduced. Also, if separate algorithms are implemented in the gNBs for CCO and energy saving, race conditions between the two algorithms could occur. Our preference would therefore be to enhance the legacy IE with a cause value, e.g.:

	>>>>Coverage Modification Cause
	O
	
	ENUMERATED(CCO, Energy Saving, …)
	




Proposal 3: Use legacy F1 Coverage Modification Notification IE to notify beam switch-off decision in the gNB-DU.

A corresponding TP to F1AP is provided in annex of this paper. 



3	Conclusion
We have made the following proposals:
Proposal 1: Indicate the beam switch-off decision using legacy coverage modification signalling over Xn, enhanced with energy saving cause value
Proposal 2: Beam switch-off decision to be taken by the gNB-DU due to higher energy saving potential.
Proposal 3: Use legacy F1 Coverage Modification Notification IE to notify beam switch-off decision in the gNB-DU.
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Annex	- TP for BLCR to TS 38.473
<<< start of changes >>>
9.3.1.213	Coverage Modification Notification
This IE includes a list of cells and/or SS/PBCH block indexes with the corresponding coverage configuration selected by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Coverage Modification List
	
	1
	
	

	>Coverage Modification Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	9.3.1.12
	

	>>Cell Coverage State
	
	
	INTEGER (0..63, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.


	>>SSB Coverage Modification List
	
	0..1
	
	

	>>>SSB Coverage Modification Item
	
	1..<maxnoofSSBAreas>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

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


	>>>>Coverage Modification Cause
	O
	
	ENUMERATED(CCO, Energy Saving, …)
	



	Range bound
	Explanation

	maxCellingNBDU
	Maximum numbers of cells that can be served by a gNB-DU. Value is 512.

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.





<<< end of changes >>>



