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Abstract of the contribution: This paper provides a new solution on NF selection enhancement for Energy efficiency for the KI#3.

1. Proposal
It is proposed to capture the following changes vs. TR 23.700-66.
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Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change * * * * (all new)
6.Y	Solution #Y: Energy efficiency based NF selection
6.Y.1	Key Issue mapping
This solution is related to the Key Issue #3 on the 5GS enhancements for network energy saving and efficiency. Especially to focus the following bulletin in the Key issue 3:
‐	Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states, analytics, and energy related information.

6.Y.2	Functional Description
The existing NF selection defined in TS 23.501 [2] clause 6.3 mainly considers load condition, Location information, DNN, slice, capability, etc. 
This solution is to enhance the existing 5G NF discovery and selection mechanism for NF selection/re-selection related functionalities considering energy saving and energy efficiency.
The high level principle/assumption of this solution can be summarized as follows:
-	When the NF registers/update its profile to the NRF, it may additional provides the energy related information. The energy related information may include: energy saving state, current energy efficiency status
-	When the NF service consumer query the NRF for NF Discovery, it may provide energy-related NF discovery query parameters.
-	The NRF also provides the energy related information of NF to NF service consumer.
-	The NF service consumer may take the energy related information from the NF profiles discovered from NRF into account for the selection of a target NF.
-	The NF service consumer may further check with NWDAF for NF load range for optimal energy efficiency.
-	The NF service consumer select the target NF according to the NF selection policy and NF energy related information from NRF and analytics from NWDAF.
NOTE:	For the NF, there is different energy efficiency in different work load. Lower workload means lower energy efficiency. For example. Even if the workload is 0, there will be energy consumption in the NF, and the energy efficiency of this NF is 0 at this time. Excessive load can also cause energy efficiency degradation. So the NF selection policy will be the balance between load balance and energy efficiency. Based on analytics, NWDAF may know the NF load range for optimal energy efficiency.
Editor's note:	How to use the NWDAF for better NF selection choice is FFS

The table 6.Y.2-1 list potential Energy related Information in the NF profiles.
Table 6.Y.2-1: Potential Energy related Information in the NF profiles.
	Information element name
	Description
	Category

	Energy Type information
	[bookmark: OLE_LINK11]Indicating energy type of the NF, e.g. renewable energy, non-renewable energy, Hybrid.
	Optional

	Renewable Energy Ratio
	Indicating percentage of Energy Consumption using renewable sources in the total Energy Consumption using all sources/ amount of carbon emissions relative to an amount of resource consumption 
	Optional

	Current Energy efficiency
	Indicate if the Current Energy efficiency of NF
	Optional

	Energy States 
	Energy state as specified in TS 28.310 [7], e.g., notEnergySaving state, energySaving state. Or other states if needed.
	Optional

	NOTE 1: 	Renewable Energy Ratio KPI is based on related study in SA5



The table 6.Y.2-2 list example metric and weight for NF selection policy.
Table 6.Y.2-2: Example NF selection policy
	Metric
	Weight (0~100)

	Load/Capacity [0..100]
	

	[bookmark: _Hlk156859426]Renewable Energy Ratio [0..100]
	

	Current Energy efficiency
	

	Load/Capacity range for optimal energy efficiency
	

	optimal energy efficiency
	

	
	



6.Y.3	Procedures
The NRF service procedure as defined in clause 4.17 of TS 23.502 [3] are reused for energy related NF management and discovery. 


Figure 6.Y.3-1: NF discovery and selection considering NF energy related information
1. Service provider NF registers its energy related information as described in clause 6.Y.2 to NRF. 
NOTE:	It also can be configured by OAM in the NRF.
2.	The NF service consumer invoke Nnrf_NFDiscovery_Request for NF discovery.
3.	The NF service consumer request NWDAF for analytics of NF load range for optimal energy efficiency.
Editor's note:	The details of analytics of NF load range for optimal energy efficiency is FFS.
4.	The NF service consumer selects the NF instance based on the NF profile information received from the NRF, analytics from NWDAF and NF selection policy.
[bookmark: _GoBack]
6.Y.4	Impacts on existing services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
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