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[bookmark: _Toc20141968]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".
[X]	ETSI ES 203 228 V1.2.1 (2017-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[Y]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
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[bookmark: _Toc20141971]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
EE	Energy Efficiency
kbit	kilobit (1000 bits)
RTT	Round Trip Time


[bookmark: _Toc10643854]4	End to end KPI concept and overview
The following KPI categories are included in the present document: 
-	Accessibility (see the definition in [3]).
-	Integrity (see the definition in [3]).
-	Utilization.
-	Retainability (see the definition in [3]).
-	Mobility.
-	Energy Efficiency.
Editor's note:	For future update of the document it will also include:
-	Availability.
[bookmark: _Toc10643855]5	KPI definitions template
a)	Long name (Mandatory): This field shall contain the long and descriptive name of the KPI.
b)	Description (Mandatory): This field shall contain the description of the KPI. 
Within this field it should be given if the KPI is focusing on network or user view. 
c)	Logical formula definition (Mandatory): 
The logical formula should describe what the KPI formula is in logical way. The description of the formula is given in a written textual format without any measurement or counter names. E.g. a success rate KPI’s logical formula is the successful event divided by all event.
d)	Physical formula definition (Optional): 
This field should contain the KPI formula description using the 3GPP defined counter names. 
This field can be used only if the counters needed for the KPI formula is defined in any of the 3GPP TS for performance measurements (TS 28.552 [1], TS 28.553 [2]).
e)	Measurement names used for the KPI (Optional): 
This clause should list the measurement names used for the KPI. 
This clause can be filled out only when the underlying measurements for the KPI formula can be defined, 
i.e. physical formula definition is available.
f)	KPI Object (mandatory)
This clause shall describe the object of the KPI. The object of the KPI is one or some of the following: 
-	NR and NG-RAN;
-	5GC
-	5GS 
g)	KPI category (mandatory)
This clause contains the classification of the KPI into one of the KPI categories listed in clause 4. 
h)	Unit of the KPI (mandatory)
This clause describes the unit of the KPI. The unit can be one of the following: 
-	percentage; 
-	time interval (second or millisecond or microsecond); 
-	Erlang;
-	bit/J;
-	kbit/s.
i)	Type of the KPI (Mandatory)
This clause describes the type of the KPI. The KPI type can be one of the following: 
-	MEAN: This KPI is produced to reflect a mean measurement value based on a number of sample results.
-	RATIO: KPI is produced to reflect the percentage of a specific case occurrence to all the cases.
-	CUM: This KPI is produced to reflect a cumulative measurement which is always increasing.
j)	Remark: (Optional)
This field is for any further information that is needed for the KPI definition. 
Here it is proposed to define any additional information that would be needed for the KPI definition; e.g. the definition of a call in UTRAN.
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6.X	Energy Efficiency (EE) KPI
6.X.1	NG-RAN data Energy Efficiency (EE)
6.X.1.1	Definition
a)	NG-RAN data EE.
b)	A KPI that shows mobile network data energy efficiency in operational NG-RAN.
c)	Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements.
d)	EEMN,DV
 - for non-split gNBs;
 - for split-gNBs;

e)	The measurement names used for this KPI:
Data Volume measurements, divided in two sub-categories:
- For non-split gNBs:
- DRB.PdcpSduVolumeDL_Filter.
- DRB.PdcpSduVolumeUL_Filter
- For split-gNBs:
- DRB.F1uPdcpSduVolumeDl.QoS and DRB.F1uPdcpSduVolumeDl.SNSSAI (F1-U interface measurements)
- DRB.XnuPdcpSduVolumeDl.QoS and DRB.XnuPdcpSduVolumeDl.SNSSAI (Xn-U interface measurements)
- DRB.X2uPdcpSduVolumeDl.QoS and DRB.X2uPdcpSduVolumeDl.SNSSAI (X2-U interface measurements)
- DRB.F1uPdcpSduVolumeUl.QoS and DRB.F1uPdcpSduVolumeUl.SNSSAI (F1-U interface measurements).
- DRB.XnuPdcpSduVolumeUl.QoS and DRB.XnuPdcpSduVolumeUl.SNSSAI (Xn-U interface measurements).
- DRB.X2uPdcpSduVolumeUl.QoS and DRB.X2uPdcpSduVolumeUl.SNSSAI (X2-U interface measurements).
Energy Consumption measurement:
- PEE.Energy
f)	NG-RAN
g)	Energy Efficiency
h)	bit/J
i)	MEAN
j)	The Data Volume (in kbits) is obtained by measuring amount of DL/UL PDCP SDU bits of the considered network elements over the measurement period. For split-gNBs, the Data Volume is calculated per Interface (F1-U, Xn-U, X2-U). The Energy Consumption (in kWh) is obtained by measuring the PEE.Energy of the considered network elements over the same period of time. The samples are aggregated at the NG-RAN node level. The 3GPP management system responsible for the management of the gNB (single or multiple vendor gNB) shall be able to collect PEE measurements data from all PNFs in the gNB, in the same way as the other PM measurements.
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A.X	Use case for 5G Energy Efficiency (EE) KPI
Assessment of Energy Efficiency in network is very important for operators willing to control their OPEX and, in particular, their network energy OPEX.
Mobile Network data Energy Efficiency (EEMN,DV) is the ratio between the performance indicator (DVMN) and the energy consumption (ECMN) when assessed during the same time frame, see ETSI ES 203 228 [X] clause 3.1 and clause 5.3.

where EEMN,DV is expressed in bit/J.
Assessment of EEMN,DV needs the collection of both Data Volumes (DV) and Energy Consumption (EC) of 5G Network Functions (NF). How this EE KPI can be applied to NG-RAN is specified in clause 4.1 of TS 28.310 [Y].
Before the network operator takes any action to save network energy OPEX, the network operator should know the energy efficiency of its 5G network.
This KPI should be used for observing the impact of NG-RAN on data energy efficiency of 5G access networks.
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