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	Reason for change:
	gNB Estimated Carbon Emission KPI describes how CEF of the energy supply is obtained. This does not take into account the composition percentage of each energy source, and hence the KPI would evaluate to incorrect values. Hence the KPI needs to be enhanced and described how the gNB Estimated Carbon Emission KPI is obtained, based on the composition percentage of each energy source. 
The issue can be illustrated using the following examples as below:
Consider, CEF configured by the operator is: 
0.8 kg CO2eq/kWh for coal, 
0.01 kg CO2eq/kWh for nuclear, 
0 kg CO2eq/kWh for solar and wind energy sources, 

and if, during the collection period, the EC for the gNB was 5kWh from energy supply #1, 15kWh from energy supply #2 and 7kWh from energy supply #3,

1) Consider a gNB (gNB-1) that is powered by a Grid provider A (GRID_ELECTRICITY), where energy is produced using energy sources coal (50%), solar (30%) and wind (20%). If the EC during the collection period was 5kWh. 
Based on the currently defined KPI ECEgnb (without considering the energy composition percentage) is evalutated as: 
ECEgnb = 5 * (0.8 + 0.00 + 0.00) = 4 kg CO2eq
The resulting output does not consider that coal was only 50% of the energy sources used for the energy supply, hence evaluating to incorrect output. 

When energy composition percentage is considered, then the ECEgnb KPI evaluated to correct estimation value as:  
ECEgnb = [(0.8 * (5 * 50%)) + (0.00 * (5 * 30%)) + (0.00 * (5 * 20%))] = 2 kg CO2eq
This evaluation considers the energy composition percentage and provides the correct estimation of the carbon emissions.

Hence, this CR proposes enhancements to fix this issue in the gNB Estimated Carbon Emission KPI. 

ManagedElement (defined in TS 28.622) is used as the KPI reporting object for gNB Estimated Carbon Emission KPI, but it is not specified in TS 28.622 that ManagedElement represents a gNB. Clause 4.3.3.1 of TS 28.622 describes an example where ManagedElement IOC can be used to represent the combined functionality of 3GPP defined gNB. This needs to be clarified in the KPI. 
The titles in clause 6.7.7 and clause 6.7.7.1 need to be fixed as the clause 6.7.7 is Estimated Carbon Emission (ECE) KPIs, while clause 6.7.7.1 describes ECE of gNB and clause 6.7.7.2 describes the ECE of NG-RAN. 

	
	

	Summary of change:
	Corrections to gNB Estimated Carbon Emission (ECE) KPI.
Add clarification that the KPI is applicable when ManagedElement is used to represent the combined functionality of 3GPP defined gNB.
Fix the title headers.

	
	

	Consequences if not approved:
	Inconsistent specifications cause confusion to implementation, and incorrect KPIs will be implemented.
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==============First change==============
[bookmark: _Toc213792536]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	Void.
[3]	ITU-T Recommendation E.800: "Definitions of terms related to quality of service".
[4]	3GPP TS 24.501: " Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[7]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
[8]	ETSI ES 203 228 V1.2.1 (2017-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[9]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[10]	ETSI 202 336-12 V1.2.1 (2019-02): "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model".
[11]	ETSI GS NFV-IFA 027 V4.0.2 (2020-11): "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Performance Measurements Specification".
[12]	3GPP TS 38.314: "NR; layer 2 measurements".
[13]	3GPP TS 22.261: "Service requirements for the 5G system".
[14]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[15]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[16]	3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".
[17]	3GPP TS 28.318: "Management and Orchestration; Network and Service Operations for Energy Utilities (NSOEU)".
[18]	3GPP TS 28.313: "Management and orchestration; Self-Organizing Networks (SON) for 5G networks".
[19]	3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity; Overall Description; Stage 2".
[A]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".


==============Next change==============
[bookmark: _Toc213792684]6.7.7	gNB Estimated Carbon Emission (ECE)
[bookmark: _Toc213792685]6.7.7.1	gNB Estimated Carbon EmissionDefinition
a)	ECEgNB.
b)	This KPI provides the Estimated Carbon Emission of a gNB (ECEgNB) over a time period. The Estimated Carbon Emission of a gNB (ECEgNB) is the sum of estimated carbon emission of a gNB from all energy sources of the energy supply which powers the gNB. Estimated carbon emission of a gNB from one energy source is the Energy Consumption of the gNB (ECgNB) proportional to the composition percentage of the energy source in the energy supply, as configured in the attribute energyCompositionPercentage, multiplied by the Carbon Emission Factor of the energy source which powers the gNB (CEF). The CEF of the energy supply is the sum of all CEFs of its energy source,s as configured in energySourceCef (see TS 28.310 [9]). The KPI object, i.e., ManagedElement is associated with EnergySupplyInfo through IOC EnergyInfoGroup as described in TS 28.310 [9].
b-1)	Integer, kg CO2eq
b-2)	CUM
c)	This calculation formula is obtained as:
	

	where:
-	ECgNB is the Energy Consumption of the gNB as defined in TS 28.554 clause 6.7.3.4.2. Its unit is kWh.
-	CEFgNB CEFenergySoure indicates Carbon Emission Factor . The CEF of the energy supply is the sum of all CEFs of its the energy sources of the energy supply as configured in attribute energySourceCef (see TS 28.310 [9]). Its unit is kg CO2eq/kWh.
-	EnergySourceCompositionPercentage indicates the percentage of energy source type used by the energy supply, as configured in attribute energyCompositionPercentage (see TS 28.310 [9]).
d)	ManagedElement
e) 	This KPI is applicable when a ManagedElement is used to represent the combined functionality of 3GPP defined non-split gNB (see TS 28.622 [A]).
NOTE:	This KPI is applicable for the gNBs that are powered using single energy supply. The accuracy of this KPI is dependent on the accuracy of the CEF information configured by the operator.
[bookmark: _Toc213792686]6.7.7.2	NG-RAN Estimated Carbon Emission
a)	ECENG-RAN.
b)	This KPI provides the Estimated Carbon Emission (ECE) of the NG-RAN over a time period. It is obtained by summing up the Estimated Carbon Emission of all the gNBs that constitute the NG-RAN.
b-1)	kg CO2eq
b-2)	CUM
c)	
	

d)	Subnetwork
NOTE:	ng-eNB is not considered in this KPI.

[bookmark: _Hlk221799700]==============Next change==============
A.16.a	Use case for Estimated Carbon Emission (ECE) KPI
[bookmark: _Hlk221799946]gNB Estimated Carbon Emission KPI is obtained, based on the Energy consumption, CEF and composition percentage of each energy source of the energy supply. 
This can be illustrated using the following example:
Consider a gNB (gNB-1) that is powered by a Grid provider A (GRID_ELECTRICITY), where energy is produced using energy sources coal (50%), solar (30%) and wind (20%). If the EC during the collection period was 5kWh. 
CEF configured by the operator is: 
0.8 kg CO2eq/kWh for coal, 
0.01 kg CO2eq/kWh for nuclear, 
0 kg CO2eq/kWh for solar and wind energy sources, 

The ECEgnb KPI evaluated to estimation value as:  
ECEgnb = [(0.8 * (5 * 50%)) + (0.00 * (5 * 30%)) + (0.00 * (5 * 20%))] = 2 kg CO2eq
The evaluation considers the energy composition percentage and the CEF to estimate the carbon emissions of the gNB.

==============End of change==============



