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Abstract:
Propose to a new solution to KI#1.
1 Discussion
Subject to operator policy, network energy related information (e.g., energy consumption related information, energy efficiency related information, renewable energy and carbon emission related information) may be exposed by the network to the authorized consumers.

The problems solved by this solution can be summarized into the following:

-
How and what network energy related information from the Network entities (i.e. RAN nodes, 5GC NFs) can be obtained in order to support network energy related information exposure.

We propose a solution which reuse the OAM measured NF and network slice level energy related information to generate PDU session level energy consumption.
Proposal
It is proposed to add the following solution to solve KI#1.

START OF CHANGES (all new text)
6.x
Solution #X: PDU session level energy consumption calculation
6.x.1
Key Issue mapping

Table 6.X.1-1: Mapping of Solutions to Key Issues

	Solutions
	Key Issues

	
	1
	2
	…
	X

	Solution x: PDU session level energy consumption calculation through new EnergyEfficiency network function
	X
	
	
	

	
	
	
	
	

	…
	
	
	
	


6.x.2
Functional Description
In OAM, network energy consumption is mainly measured at the end-to-end network slice level, core network level, access network level or network function level, for core network part, a new interface between independent Energy Efficiency (EE) NF and OAM can be introduced to obtain energy related information at these granularities. EE NF can also obtain the data amount of one single PDU session through UPF event exposure service, then the calculation of PDU Session level granularity can be achived suggesting the EE NF has already obtained network slice granularity or network function granularity energy related information (e.g. data volume transmitted through one single UPF related to one single network slice, energy consumption of one single network slice). 
6.x.3
Procedures
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0. Energy Efficiency Network Function obtained network slice granularity and network function granularity energy consumption from OAM.

1. The energy exposure service consumer e.g. third parties request the 5GS to expose energy related information. The request may be provided through NEF. S-NSSAI, DNN, UE ID, etc may be provided together with the exposure request. The request may also indicate what granularity of energy related information the consumer want. In this solution, we focus on the PDU Session level energy conspumtion/energy efficiency information exposure.

2. EE NF request the UDM to get the information of serving SMF for the UE/DNN/S-NSSAI through UDM_UECM_get service.

3. The UDM responds serving SMF information e.g. SMF Set ID or SMF IP address to EE NF.

4. EE NF request SMF to obtain the data volume of the existed PDU session related to the UE/S-NSSAI/DNN.

5-8. Through UPF Exposure service, EE NF obtains the data volume of the PDU session.

9.  Energy consumption or energy efficiency calculation. 

Suggest EE NF has obtained the E2E network slice EE and EC information from the OAM system. It will also have the total data volume of the E2E network slice i.e. sum of UL and DL data volumes at N3 interface(s) of the network slice. 

The energy consumption for one single PDU session:
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The energy efficiency for one single PDU session:
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6.x.4
Impacts on existing services, entities and interfaces

The following impacts have been identified:

EE NF：
-
Calculate energy related information of PDU session granularity

-    Expose energy related information to different consumers

-    Request the UDM to get the serving SMF information for UE/S-NSSAI/DNN

-    Request the SMF to obtain data volume at PDU session granularity
-    Obtain energy related information from OAM
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