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1	Introduction
In this paper, we try to discuss the NES related issues related network energy saving. 
2	Discussion
2.1	DTX/DRX configuration
In the last RAN2 meeting, they have agreed that the cell DTX/DRX configuration contains at least periodicity, start slot/offset, on duration. The cell DTX/DRX configuration will be provided to UE via the RRC configuration as well. 
	1. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
1. As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 
1. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions



From RAN3 point of view, we see the benefit to exchange the Cell DTX/DRX configuration over Xn/F1 interface for the sake of the cell DTX/DRX alignment cross different cells. 
[bookmark: _Toc134779315]RAN3 supports exchanging Cell DTX/DRX configurations over Xn/F1 interface which includes at least periodicity, start slot/offset, and on duration.

2.2	NES states
	-    RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
-    For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
-    As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO




In the previous RAN3 meetings, it has been discussed and assumed that the exchange on the NES state or more granular cells status information depends on the definition on RAN1/RAN2 discussion. 
	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. 
On the exchange NES state over network interfaces, RAN3 can further work pending on other group decision at normative phase. 



On the one hand, we agree that if RAN1/RAN2 will formally define cell NES state(s) in the specification, RAN3 should follow and use the definition agreed by RAN1/RAN2. On the other hand, even if RAN1/RAN2 does not formally define any cell NES state(s) at the end, we believe it is still beneficial to exchange NES states between network nodes from RAN3 point of view. 
Because if a cell is operating in NES state(s) due to energy saving demand, it means the cell cannot support the same amount of UL/DL traffic as in normal non-NES state. Being aware that a neighbour gNB cell is operating in NES state(s), a gNB may not handover a UE that has high on-going UL/DL traffic to that NES cell. Besides, a gNB may not request a neighbour gNB cell to activate (many) beams if the neighbour gNB cell is decided to operate in NES state(s). 
[bookmark: _Toc127451252][bookmark: _Toc131711808][bookmark: _Toc131711889][bookmark: _Toc131756760][bookmark: _Toc131756823][bookmark: _Toc134543747][bookmark: _Toc134543956][bookmark: _Toc134779313]gNB can decide HO and beam activation request considering if the neighbor gNB cell is operating in NES state(s).
[bookmark: _Toc134779316]Even if RAN1/RAN2 does not provide firm definition of NES state(s), RAN3 considers it still beneficial to exchange NES state(s) information between gNBs.

In CU/DU split architecture, if CU decides to reduce the gNB energy consumption, it may request DU to request some cells in NES state. In our understanding, configurations related to NES (e.g., DTX/DRX and SSB) shall be decided by DU, thus CU cannot generate and provide detailed NES configuration to DU. Instead, CU can indicate DU to operate the cell in a certain NES state. 
[bookmark: _Toc134779317]gNB CU can request gNB DU to operate a cell in a certain NES state(s) using some NES state(s) indication.

With respect to whether gNB DU can trigger the NES state operation, in our understanding, it should be supported since gNB DU has better knowledge on the radio resource usage and the energy consumption on the radio side. On the other hand, it should be finally decided by CU. In other word, gNB DU can send its preference to operate a cell in NES state, while gNB CU can accept or reject. 
	No consensus on the TP on the increased autonomy for gNB-DU. RAN3 can further work on the increased autonomy for gNB-DU pending on development of other NES techniques at normative phase



[bookmark: _Toc134779318]gNB DU can send its preference to gNB CU about operating a certain cell in NES state, while gNB CU can accept or reject. 


2.3	Beam deactivation
	Inter-node beam activation:
For inter-node beam activation, the XnAP CELL ACTIVATION procedure, and the F1AP GNB-CU CONFIGURATION UPDATE procedure are reused. 
· Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB beam list that is requested to be activated, and the CELL ACTIVATION RESPONSE message may include SSB beam list that are activated. When the receiving NG-RAN node cannot activate any of the SSB beams, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. 
· FFS if a new cause is needed.  The detailed IE name/encoding can be further refined. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB beam list that is requested to be activated, and the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE may include SSB beam list that are activated. In case the gNB-DU cannot activate any of the requested SSB beams, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. 
· FFS if a new cause is needed. The detailed IE name/encoding can be further refined.
To be continued at the next meeting (by contribution driven): 
· Whether the DU sends it preferred beam activation/decision of its own beams to the CU?  
· Whether the new beams deactivation cause (‘energy saving’) is needed? 
· The timer indicated how long the SSBs are activated?



In the last RAN3 meeting, few agreements were made to support inter node beam activation. Few open issues are left related to beam deactivation. 
First, we believe DU is the owner of the beams and thus does not need CU’s permission before activating or deactivating beams.
[bookmark: _Toc134779319]RAN3 agrees the DU does not need to request CU before its beam activation/deactivation decision. 

With respect to the indication of DU’s preference of beam activation/deactivation or indicating if the beam deactivation is due to energy saving reason, we share some sympathy with the intention for the CU to understand that DU prefers to operate the cell in NES state. However, instead of indicating the beam activation preference/cause, it seems more useful/generic to indicate the preferred NES state to CU, such that CU can understand the DU prefer to save energy for certain cells while CU does not really need to care if DU achieves it via beam deactivation or cell DTX/DRX. 
[bookmark: _Toc134543748][bookmark: _Toc134543957][bookmark: _Toc134779314]If CU is aware that a cell is operating in NES state, there is no need for DU to indicate its beam deactivation preference/cause.

Regarding the proposal to indicate how long the SSBs are activated, we see some dependency on other discussion. For example, does it imply the gNB should indicate how long a cell is activated as well? Besides, is it a certain value or is it a predicted value which is relevant to AI for RAN discussion. Thus, we suggest postponing the timer discussion for the time being. 
[bookmark: _Toc134779320]RAN3 is suggested to postpone the discussion related to the timer indicating how long the SSBs are activated.
 

3	Conclusion
Based on the discussion above, we observe:
Observation 1	gNB can decide HO and beam activation request considering if the neighbor gNB cell is operating in NES state(s).
Observation 2	If CU is aware that a cell is operating in NES state, there is no need for DU to indicate its beam deactivation preference/cause.


Based on the discussion above, we propose:
Proposal 1	RAN3 supports exchanging Cell DTX/DRX configurations over Xn/F1 interface which includes at least periodicity, start slot/offset, and on duration.
Proposal 2	Even if RAN1/RAN2 does not provide firm definition of NES state(s), RAN3 considers it still beneficial to exchange NES state(s) information between gNBs.
Proposal 3	gNB CU can request gNB DU to operate a cell in a certain NES state(s) using some NES state(s) indication.
Proposal 4	gNB DU can send its preference to gNB CU about operating a certain cell in NES state, while gNB CU can accept or reject.
Proposal 5	RAN3 agrees the DU does not need to request CU before its beam activation/deactivation decision.
Proposal 6	RAN3 is suggested to postpone the discussion related to the timer indicating how long the SSBs are activated.
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