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1	Introduction
As discussed in Rel17 study item, for AI assisted network energy saving, a NG-RAN node can measure and predict energy efficiency and energy state. In this paper, we further discuss the relevant issues. 
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5.1.2.4	Input of AI/ML-based Network Energy Saving
To predict the optimized network energy saving decisions, NG-RAN may need following information as input data for AI/ML-based network energy saving:
From local node: 
-	UE mobility/trajectory prediction
-	Current/Predicted Energy efficiency
[bookmark: _Hlk87285238]-	Current/Predicted resource status
From the UE:
-	UE location information (e.g., coordinates, serving cell ID, moving velocity) interpreted by gNB implementation when available
-	UE measurement report (e.g., UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements
From neighbouring NG-RAN nodes:
-	Current/Predicted energy efficiency
-	Current/Predicted resource status
-	Current energy state (e.g., active, high, low, inactive)
If existing UE measurements are needed by a gNB for AI/ML-based network energy saving, RAN3 shall reuse the existing framework (including MDT and RRM measurements).
[bookmark: _Toc97840234][bookmark: _Toc99489546][bookmark: _Toc100153151][bookmark: _Toc100154282][bookmark: _Toc100154491][bookmark: _Toc100154998]5.1.2.5	Output of AI/ML-based Network Energy Saving
AI/ML-based network energy saving model can generate following information as output:
-	Energy saving strategy, such as recommended cell activation/deactivation. 
-	Handover strategy, including recommended candidate cells for taking over the traffic
-	Predicted energy efficiency
-	Predicted energy state (e.g., active, high, low, inactive)
-	Model output validity time will be discussed during R18 normative work per inference output.




2	Discussion
2.1	General
In Rel18 RAN1 led study item RP-213554, RAN1 is going to study a framework of the power consumption modelling and evaluation methodology to the base station side. In our view, what RAN1 is going to study is closely related to the issues (e.g., energy efficiency, energy state) that RAN3 is going to touch for AI assisted network energy saving. Thus, RAN3 is highly suggested to discuss the scope of AI assisted network energy saving again and avoid overlapped discussion in both RAN1 and RAN3. 
	RP-213554 Study on network energy savings for NR
Definition of a base station energy consumption model [RAN1]
· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.
The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed.



[bookmark: _Toc110365256]In Rel18, RAN1 will study the framework for base station power consumption such as relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.

[bookmark: _Toc110365373]RAN3 shall avoid overlapped discussion compared to RAN1 led study item on network energy savings. 

In our understanding, in RAN1 led study item on network energy savings, the focus lies in network energy saving strategies for an activated cell, e.g., if an activated cell can operate with less energy consumption by reduce the number of TxRU etc. To avoid possible overlap with RAN1 discussion, RAN3 is suggested to focus on the cell level energy saving strategy (e.g., cell activation/deactivation) when it comes to AI assisted network energy saving. 
[bookmark: _Toc110365374]RAN3 is suggested to focus on AI assisted cell level energy saving (e.g., cell activation/deactivation).

2.1	AI assisted cell activation and deactivation
In the legacy, over Xn interface, a NG-RAN node could indicate its neighbour NG-RAN node if one cell belonging to the NG-RAN node is currently activated or deactivated (e.g., NGRAN NODE CONFIGURATION UPDATE  Served Cells To Update NR). 
[image: ]
Figure 1: NG-RAN NODE CONFIGURATION UPDATE procedure over Xn interface
[bookmark: _Toc110365257]In legacy, a NG-RAN node could inform the cell activation/deactivation to its neighbor NG-RAN node over Xn interface.

For better traffic offloading and mobility decision, it is considered beneficial for a NG-RAN node to understand for how long a certain cell belonging to a neighbour NG-RAN node will stay activated/deactivated after being activated/deactivated by the neighbour NG-RAN node. For example, a NG-RAN node will not offload traffic to an activated cell belonging to a neighbour NG-RAN node that is predicted to be deactivated shortly. In another example, if a NG-RAN node wants to offload traffic to a deactivated cell belonging to a neighbour NG-RAN node that is predicted to be activated shortly, the NG-RAN node can wait until the neighbour NG-RAN node to activate the cell or trigger a CELL ACTIVATION REQUEST proactively.  
[bookmark: _Toc110365375]When informing the cell activation/deactivation to its neighbour, the NG-RAN node can also indicate a predicted time length that the cell will stay in the current activation/deactivation. 
3	Conclusion
Based on the discussion above, we observe:
Observation 1	In Rel18, RAN1 will study the framework for base station power consumption such as relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.
Observation 2	In legacy, a NG-RAN node could inform the cell activation/deactivation to its neighbor NG-RAN node over Xn interface.


Based on the discussion above, we propose:
Proposal 1	RAN3 shall avoid overlapped discussion compared to RAN1 led study item on network energy savings.
Proposal 2	RAN3 is suggested to focus on AI assisted cell level energy saving (e.g., cell activation/deactivation).
Proposal 3	When informing the cell activation/deactivation to its neighbour, the NG-RAN node can also indicate a predicted time length that the cell will stay in the current activation/deactivation.
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