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[bookmark: _Toc523825414]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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]	3GPP TS 32.401: "Telecommunication management; Performance Management (PM); Concept and requirements".
[3]	3GPP TS 32.404: "Performance Management (PM); Performance measurements - Definitions and template".
[4]	3GPP TS 23.501: "System Architecture for the 5G System".
[5]	IETF RFC 5136: "Defining Network Capacity".
[6]	3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".
[7]	3GPP TS 23.502: "Procedures for the 5G System".
[8]	3GPP TS 28.554: “Management and orchestration; 5G end to end Key Performance Indicators (KPI)”.
[9]	3GPP TS 32.425: “Performance Management (PM); Performance measurements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN)”
[10]	3GPP TS 32.451: "Key Performance Indicators (KPI) for Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Requirements”
[x]	ETSI ES 202 336-12 V1.1.1: "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".
[y]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
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[bookmark: _Toc523825418]3.44	Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration.
The list of families currently used in the present document is as follows:
-	DRB (measurements related to Data Radio Bearer)
-	RRC (measurements related to Radio Resource Control)
-	UECNTX (measurements related to UE Context)
-	RRU (measurements related to Radio Resource Utilization)
-	RM (measurements related to Registration Management)
-	SM (measurements related to Session Management)
-	GTP (measurements related to GTP Management)
-	IP (measurements related to IP Management)
-	PA (measurements related to Policy Association)
-	MM (measurements related to Mobility Management).
-	VR (measurements related to Virtualized Resource).
-	PEE (measurements related to Power, Energy and Environment)
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[bookmark: _Toc523825420]5	Performance measurements for 5G Network Functions

5.x	Power, Energy and Environmental (PEE) measurements
5.x.1	Applicability of measurements
The PEE related measurement definitions in the following sub-clauses 5.x.n are valid only for 5G Physical Network Functions.
NOTE 1: in the following sub-clauses 5.x.n, the IOC ManagedElement may replace any combination of other IOCs listed in items f) in cases where the corresponding managed functions are all part of the same network element.
NOTE 2: in the following sub-clauses 5.x.n, 
· IOCs GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction apply to 3-split deployment scenario (cf. clause 4.2.1.1 of [y]);
· IOCs GNBDUFunction, GNBCUCPFunction apply to 2-split deployment scenario (cf. clause 4.2.1.1 of [y]);
· IOC GNBCUCPFunction applies to non-split deployment scenario (cf. clause 4.2.1.1 of [y]).
[bookmark: _Toc469049917]5.x.2	Power
[bookmark: _Toc469049845]5.x.2.1	Average Power
a)	This measurement provides the average power consumed.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	Each measurement is a real value in Watt (W).
e)	The measurement name has the form PEE.AvgPower
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.2.2	Minimum Power
a)	This measurement provides the minimum power consumed.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	Each measurement is a real value in Watt (W).
e)	The measurement name has the form PEE.MinPower
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.2.3	Maximum Power
a)	This measurement provides the maximum power consumed.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	Each measurement is a real value in Watt (W).
e)	The measurement name has the form PEE.MaxPower
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.3	Energy
a)	This measurement provides the energy consumed.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clauses 4.4.3.2, 4.4.3.4, Annex A.
d)	Each measurement is a real value in kilo Watt hour (kWh).
e)	The measurement name has the form PEE.Energy
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.4	Temperature
5.x.4.1	Average Temperature
a)	This measurement provides the average temperature.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clause 4.4.3.4, Annex A.
d)	Each measurement is a real value in Degree Celsius (C°).
e)	The measurement name has the form PEE.AvgTemperature
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.4.2	Minimum Temperature
a)	This measurement provides the minimum temperature.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clause 4.4.3.4, Annex A.
d)	Each measurement is a real value in Degree Celsius (C°).
e)	The measurement name has the form PEE.MinTemperature
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.4.3	Maximum Temperature
a)	This measurement provides the maximum temperature.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clause 4.4.3.4, Annex A.
d)	Each measurement is a real value in Degree Celsius (C°).
e)	The measurement name has the form PEE.MaxTemperature
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1).
g)	Valid for packet switching.
h)	5GS.
5.x.5	Voltage
a)	This measurement provides the voltage.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – Clauses 4.4.3.3, 4.4.3.4, Annex B.
d)	Each measurement is a real value in Volt (V).
e)	The measurement name has the form PEE.Voltage.
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.6	Current
a)	This measurement provides the current.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – Clauses 4.4.3.3, 4.4.3.4, Annex B.
d)	Each measurement is a real value in Ampere (A).
e)	The measurement name has the form PEE.Current.
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.
5.x.7	Humidity
a)	This measurement provides the percentage of humidity.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [x] – clause 4.4.3.3, Annex B.
d)	Each measurement is a single integer value from 0 to 100.
e)	The measurement name has the form PEE.Humidity.
f)	GNBDUFunction, GNBCUCPFunction, GNBCUUPFunction, AMFFunction, SMFFunction, UPFFunction, N3IWFFunction, PCFFunction, AUSFFunction, UDMFunction, UDRFunction, UDSFFunction, NRFFunction, NSSFFunction, DNFunction, SMSFFunction, LMFFunction, NGEIRFunction, SEPPFunction, NWDAFFunction, ManagedElement (cf. NOTE 1 in clause 5.x.1)
g)	Valid for packet switching.
h)	5GS.

	Next change



[bookmark: _Toc523825501]Annex A (informative):
Use cases for performance measurements

[bookmark: _Toc469049985]A.x	Monitoring of Power, Energy and Environmental (PEE) parameters
Power, Energy and Environmental (PEE) parameters, combined with data volume measurements, are valuable information for operators to measure the energy efficiency of their 5G network. Hence it is necessary to define performance measurements related to 5G network PEE parameters such as power, energy, temperature, voltage, current, humidity.
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