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1. Introduction
In Release 18 RAN3 has a New WI: Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN. [1]5G networks are expected to meet the challenges of consistent optimization of increasing numbers of key performance indicators (KPIs) including latency, reliability, connection density, user experience, energy efficiency, etc. Artificial Intelligence (AI) /Machine learning (ML) provides a powerful tool to help operators to improve the network management and the user experience, by analyzing the data collected and autonomously processed that can yield further insights. 

In the last RAN3#117bis-e meeting, regarding the Energy Saving scenario topic RAN3 has reached the following agreement and assumptions:
The feasibility, interpretability and encoding of the EE metrics is FFS.

It is FFS how to transfer current Energy Efficiency metric 
It is FFS whether EE metric is per node or per cell and how per cell EE metric can be calculated.

RAN3 to discuss the scenarios where predicted energy efficiency is exchanged. 

This contribution will discuss the Xn interface signalling regarding the scenario of energy saving. 
2. Discussion

During the Rel-17 study phase of AI/ML for NG-RAN, the solutions of the three use cases, i.e., the AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization, were studied and following solutions were captured in TR37.817 [2]:

· Input from UE, local node and neighbouring NG-RAN node

· Output for AI/ML-based solutions
· Feedback of AI/ML-based solutions
And Based on the discussion in 117e, regarding AI/ML based Energy Saving, the following information should be specified as a start point on the basis of TR37.817:

· Predicted resource status information over Xn

· UE performance (e.g, UL/DL throughput, packet delay, packet loss)

Current Energy Efficiency metric can be exchanged between RAN nodes for the energy saving use case. But FFS what the exact node behaviour at reception of the Energy Efficiency metric will be.

Energy Efficiency constitutes a metric that reflects the energy consumption of a cell or a node. It is FFS what the granularity and exact coding of this metric is. And FFS on how is energy efficiency represented in the Xn message.

Issue 1:  Encoding of EE

In accordance with the discussion in the last meeting, there are two options for representing the EE over Xn:

Option 1, EE is represented as a set of absolute values in unit of Mbit/Joule. For example, EE is encoded as INTEGER (0, 1,2,5,10… 50..70.100.200 ...300), where value n indicates n Mbit/Joule and value 50 indicates 50 Mbit/J and above. In this option, we need to evaluate the maximum EE value of UE, e.g. 300Mbit is the maximum EE that a current NG-RAN node can achieve. But in this option, it would be difficult to calculate the maximum EE value, and the interval of EE value, for example how to define the next value after 50Mbit/Joule, 70 or 80Mbit/Joule? And if the value is 60Mbit/Joule, will the NG-RAN select 50Mbit/Joule or 70Mbit/Joule?
Option 2, EE is represented as several levels, e.g. ENUMERATED (low, medium, high, …). The meaning of “low” /“medium”/“high” can be specified by defining a range of absolute values, e.g. “low”/“medium”/“high” respectively represent EE<=X, X<EE<=Y, EE>Y, where X and Y are in unit of Mbit/J.

Among the above two options, option 2 look easy to understand easier to standardize the EE level. So we prefer option 2, a group of levels to represent the EE level.  
Proposal 1: RAN3 is suggested to adopt a group of levels (low, medium, high, …) to represent the EE level.
Predicated resource status is agreed to be transferred over Xn interface. The predicated resource status may includes number of RRC_CONNECTED UE, number of DRB, number of SRB, percentage of available radio resource(PRB based), percentage of hardware resource, etc. in addition, the predicated resource status information should have the time information, which shows the workable time period of the predicated resource status information we will give an example of the Predicted Radio Resources IE:
9.2.3.xx
 

This IE provides prediction values for Resource status information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Predicted Resource status information
	
	1
	
	
	–
	

	>Predicted Radio Resource Status 
	O
	
	9.2.2.50
	Predicted value of the Radio Resource Status IE
	
	

	>Predicted TNL Capacity Indicator
	O
	
	9.2.2.49
	Predicted value of the TNL Capacity Indicator IE
	
	

	>Predicted Composite Available Capacity Group
	O
	
	9.2.2.51
	Predicted value of the Composite Available Capacity Group IE
	
	

	>Predicted Slice Available Capacity
	O
	
	9.2.2.55
	Predicted value of the Slice Available Capacity IE
	
	

	>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	Predicted value of the Number of Active UEs IE
	
	

	>Predicted RRC Connections
	O
	
	9.2.2.56
	Predicted value of the RRC Connections IE
	
	

	>Predicted Radio Resource Status 
	O
	
	9.2.2.50
	Predicted value of the Radio Resource Status IE
	
	

	>Workable period
	O
	
	
	Workable period for the predicated resource status information
	
	

	>>Starting time
	O
	
	9.2.3.xxx
	Time information
	
	

	>>Ending time
	O
	
	9.2.3.xxx
	Time information
	
	


9.2.3.xxx
Starting Time

This IE indicates starting time of predicated resource status information. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Starting Time
	M
	
	OCTET STRING
	Encoded in the same format as the ReferenceTime IE as defined in TS 38.331 [10]. The value is truncated to 1 us granularity.


9.2.3.yyy
Ending Time

This IE indicates ending time of predicated resource status information. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ending Time
	M
	
	OCTET STRING
	Encoded in the same format as the ReferenceTime IE as defined in TS 38.331 [10]. The value is truncated to 1 us granularity.


Proposal 2: RAN3 is asked to take into account the above IE regarding the Predicated Resource Status information.
Regarding the UE performance (e.g, UL/DL throughput, packet delay, packet loss), since the AI/ML focuses on the network energy saving efficiency, the Energy Efficiency metric should take into account the cell performance, which is the accumulation of all UEs in this cell, e.g. total UL/DL throughput, total packet delay and total packet loss. The NG-RAN node should exchange the total UE performance over Xn interface to the neighbour NG-RAN node. 
Proposal 3: The NG-RAN node should exchange the total UE performance over Xn interface to the neighbour NG-RAN node.
3. Summary
In this paper we discussed the scenario of AI/ML based energy saving and gave some high level solutions. 
Proposal 1: RAN3 is suggested to adopt a group of levels (low, medium, high, …) to represent the EE level.
Proposal 2: RAN3 is asked to take into account the above IE regarding the Predicated Resource Status information.
Proposal 3: The NG-RAN node should exchange the total UE performance over Xn interface to the neighbour NG-RAN node.
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