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1	Introduction
[bookmark: _Hlk525462591]The WID in RP-223540 describes the following objectives with presumed impact only in RAN3:
	6.  Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].


We here discuss related issues.
2	Discussion
2.1	Inter-node beam activation
The following agreement taken by RAN3 during study item phase is captured in TR 38.864 clause 6.5.3:

	[bookmark: _Toc123635636]6.5.3	Inter-node Beam Activation
This mechanism allows an NG-RAN node to request a neighbouring NG-RAN node to switch on certain SSB beams which have been deactivated e.g., in the capacity layer. With this mechanism, the NG-RAN node (e.g., in the coverage-layer) can request the re-activation of SSB beams that are deactivated before.




Additionally, in clause 6.5 was captured: “From RAN3 perspective, the following candidate techniques (i.e., those described in clause 6.5.3 and 6.5.4) should be evaluated in terms of energy saving gain at the normative phase.”

The potential effect of network energy saving from the above relates in our understanding to the possibility of a capacity node to saving energy by reducing its coverage, similarly to cell switch-off but with a finer granularity. When it comes to adaptation of number of SSB beams in the coverage layer, we believe this is covered by Rel-17 signalling for Coverage and Capacity Optimization, and doesn’t need additional signalling for inter-node beam activation. 

Proposal 1: RAN3 to agree that the potential effect of network energy saving related to inter-node activation on a per-beam granularity relates to the possibility of a capacity node to save energy by reducing its coverage.

When it comes to adaptation of number of SSB beams in the coverage layer, we believe this is covered by Rel-17 signalling for Coverage and Capacity Optimization, and doesn’t need additional signalling for inter-node beam activation. 

Proposal 2: Adaptation of number of SSB beams in the coverage layer is supported via Rel-17 signalling for Coverage and Capacity Optimization and doesn’t need additional signalling for inter-node beam activation

A signalling solution on inter-node beam activation could reuse a mechanism similar to the legacy XnAP Cell Activation procedure:




TS 38.423 figure 8.4.3.2-1: Cell Activation, successful operation

RAN3 could even consider the option to further enhance this signalling procedure to operate at SSB beam level.

Proposal 3: RAN3 to consider the option of enhancing the XnAP Cell Activation procedure to operate at SSB beam level.

When it comes to F1 impact, reuse of the Rel-17 signalling for Capacity and Coverage Optimization could be considered, namely the CCO Assistance Information IE sent from the gNB-CU to the gNB-DU in the GNB-CU CONFIGURATION UPDATE message:

	CCO Assistance Information
	O
	
	9.3.1.211
	Indicates CCO Assistance Information for cells and beams served by the gNB-DU of the same NG-RAN node or for cells and beams not served by the gNB-DU.
	YES
	Ignore



This IE contains an Affected SSB List where the impacted SSB beam is identified by its SSB Index.

Proposal 4: For beam switch-on, RAN3 to consider the option of reusing Rel-17 signalling for Capacity and Coverage Optimization for beam switch-on request from gNB-CU to gNB-DU.

For beam switch-off, the principle based on gNB-DU autonomy that was followed for the Rel-17 Capacity and Coverage Optimization should be considered. According to this principle, the gNB-DU would take the switch-off decision and inform the gNB-CU about the new coverage state adopted in the GNB-DU CONFIGURATION UPDATE message containing the Coverage Modification Notification IE.

[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.




Proposal 5: For beam switch-off, RAN3 to consider the option of reusing Rel-17 signalling for Capacity and Coverage Optimization to indicate beam switch-off using the GNB-DU CONFIGURATION UPDATE message.



2.2	Enhancements on restricting paging in a limited area
The following agreement taken by RAN3 during study item phase is captured in TR 38.864 clause 6.5.4:

	[bookmark: _Toc123635637]6.5.4	Paging Enhancements
This mechanism allows an NG-RAN node to page, e.g. the stationary UEs in a restricted area. For example, paging can be done in certain SSB(s) instead of all the SSBs within a cell.



Also this technique is covered by TR 38.864 clause 6.5: “From RAN3 perspective, the following candidate techniques (i.e., those described in clause 6.5.3 and 6.5.4) should be evaluated in terms of energy saving gain at the normative phase.”

Understanding the effect of network energy saving from the described paging enhancement would in our view help in designing a solution providing effective energy saving and also avoid potentially counter-productive solutions (e.g. an initial paging in a restricted area of a cell followed by paging in the full cell consumes more energy than initial paging in the full cell). For this analysis we believe it should e.g. be clarified to which extent the network needs to determine that a UE is stationary for the technique to be beneficial. The analysis will also help to provide needed background for RAN3’s upcoming decision on whether Rel-18 paging enhancements shall apply for both RRC inactive and RRC idle UEs (the latter will require CN impact). An underlying assumption for network energy saving gain related to the present feature is in our understanding that in case of failed paging in a limited area of a cell A (SSB beam), the next paging scope would be the full single cell A and not multiple cells. In the latter case we believe there in practice would not be any energy saving gain at all.

Proposal 6: RAN3 to discuss to which extent the network first needs to determine that a UE is stationary when paging in limited area of a cell.

In an initial assessment of scenario involving moderate paging load in a cell, we believe that the energy potentially saved from paging in a limited area corresponds to the reduction of data sent over the paging channel, comparable to reduction of a similar amount of user plane data. In such case where the potential energy saving gain is limited or marginal, it is particularly important to avoid counter-productive effects in terms of increased energy consumption due to repeated paging. However, in a scenario of very low paging load, there could be potential of energy saving if transmission could be fully avoided in some beams at the moment of paging.

Proposal 7: RAN3 to discuss whether additional factors, e.g. the overall paging load in a cell, would impact the potential energy saving gain coming from initial paging in a restricted area of a cell.

3	Conclusion
Proposal 1: RAN3 to agree that the potential effect of network energy saving related to inter-node activation on a per-beam granularity relates to the possibility of a capacity node to save energy by reducing its coverage.

Proposal 2: Adaptation of number of SSB beams in the coverage layer is supported via Rel-17 signalling for Coverage and Capacity Optimization and doesn’t need additional signalling for inter-node beam activation

Proposal 3: RAN3 to consider the option of enhancing the XnAP Cell Activation procedure to operate at SSB beam level.

Proposal 4: For beam switch-on, RAN3 to consider the option of reusing Rel-17 signalling for Capacity and Coverage Optimization for beam switch-on request from gNB-CU to gNB-DU.

Proposal 5: For beam switch-off, RAN3 to consider the option of reusing Rel-17 signalling for Capacity and Coverage Optimization to indicate beam switch-off using the GNB-DU CONFIGURATION UPDATE message.


Proposal 6: RAN3 to discuss to which extent the network first needs to determine that a UE is stationary when paging in limited area of a cell.

Proposal 7: RAN3 to discuss whether additional factors, e.g. the overall paging load in a cell, would impact the potential energy saving gain coming from initial paging in a restricted area of a cell.




image1.emf
 

  NG - RAN node 1  

CELL ACTIVATION   REQUEST  

NG - RAN node 2  

CELL ACTIVATION RESPONSE  


oleObject1.bin


CELL ACTIVATION RESPONSE







CELL ACTIVATION REQUEST







NG-RAN node2







 NG-RAN node1












