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	1st Change


[bookmark: _Toc202522468][bookmark: _Toc58578571][bookmark: _Toc51752238][bookmark: _Toc51751881][bookmark: _Toc45099068][bookmark: _Toc44494660][bookmark: _Toc35961000][bookmark: _Toc27476463][bookmark: _Toc20141972][bookmark: _Toc202522621][bookmark: _Toc44491874][bookmark: _Toc58515348][bookmark: _Toc51689801][bookmark: _Toc35955903][bookmark: _Toc51775965][bookmark: _Toc74819728][bookmark: _Toc20132213][bookmark: _Toc51775349][bookmark: _Toc27473248][bookmark: _Toc51774735][bookmark: _Toc51750475][bookmark: _Toc202522623]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.
-	Reliability (See the definition in [13]).
-	Availability.
Editor's note:	For future update of the document it will also include:
-	Availability.
	2nd Change


6.9	VoidAverage air-interface efficiency achievable per UE  within the observed NRCellDU
a)	AvgCqiEfficiency_Cell.
b)	The KPI describes the average air-interface efficiency for a NRCellDU according to CQI tables. The KPI takes into account both the channel rank(RI) and the channel quality(CQI), and can comprehensively reflect the overall channel quality of the cell. It is a real value. The unit of KPI refer to that of efficiency defined in TS 38.214. The KPI type is MEAN. 
c)	Below is the equation for average air-interface efficiency for NRCellDU:

	

	Where  is the efficiency used in the CQI table defined in TS 38.214 [14].
d)	NRCellDU

6.9.1	Air interface downlink average efficiency based on MCS
a)	AvgDlMcsEfficiency_Cell.
b)	The KPI describes the air-interface downlink efficiency for a NRCellDU according to PDSCH MCS index tables in TS 38.214 [14]. The KPI takes spatial multiplexing into account based on the MCS distribution measurement in TS 28.552 [6], and can comprehensively reflect the average efficiency of the cell both in SU MIMO and MU MIMO scenarios. It is a real value. The unit of this KPI refers to that of efficiency defined in TS 38.214 [14]. The KPI type is MEAN. 
c)	Below is the equation for air-interface downlink average efficiency based on MCS for NRCellDU:


	Where X represents the index of rank value (1 to 8), Y represents the index of table value (1 to 4), and Z represents the index of the MCS value (0 to 31).

  is the efficiency when table index =Y and MCS index =Z used in PDSCH MCS tables defined in 5.1.3.1 in TS 38.214 [14].

 is the total used DL PRBs in statistical period T, which is specified in 5.1.1.2.1 in TS 28.552 [6].
d)	NRCellDU
NOTE:	The MCS efficiency here is based on scheduled PRB and decided by the MCS index which is defined in TS 38.214 [14] in clause 5.1.3.1.
6.9.2	Air interface uplink average efficiency based on MCS
a)	AvgUlMcsEfficiency_Cell.
b)	The KPI describes the air-interface uplink efficiency for a NRCellDU according to PUSCH MCS index tables in TS 38.214 [14]. The KPI takes spatial multiplexing into account based on the MCS distribution measurement in TS 28.552 [6], and can comprehensively reflect the average efficiency of the cell both in SU MIMO and MU MIMO scenarios. It is a real value. The unit of this KPI refers to that of efficiency defined in TS 38.214 [14]. The KPI type is MEAN. 
c)	Below is the equation for air-interface uplink average efficiency based on MCS for NRCellDU:

	
	Where X represents the index of rank value (1 to 8), Y represents the index of table value (1 to 2), and Z represents the index of the MCS value (0 to 31).

  is the efficiency when table index =Y and MCS index =Z used in PUSCH MCS tables defined in 6.1.4.1 in TS 38.214 [14].

 is the total used UL PRBs in statistical period T, which is specified in 5.1.1.2.2 in TS 28.552 [6].
d)	NRCellDU
NOTE:	The MCS efficiency here is based on scheduled PRB and decided by the MCS index which is defined in TS 38.214 [14] in clause 5.1.3.1.
[bookmark: _Toc151377187][bookmark: _Toc151378079][bookmark: _Toc151378164][bookmark: _Toc202522624]6.10	VoidNetwork and Service Operations for Energy Utilities (NSOEU) KPI
[bookmark: _Toc151377188][bookmark: _Toc151378080][bookmark: _Toc151378165][bookmark: _Toc202522625]6.10.1	Availability KPI
[bookmark: _Toc151377190][bookmark: _Toc151378082][bookmark: _Toc151378167][bookmark: _Toc202522626]6.10.1.1	KPI in terms of absolute time
[bookmark: _Toc151377191][bookmark: _Toc151378083][bookmark: _Toc151378168][bookmark: _Toc202522627]6.10.1.1.1	Cell Availability KPI
a)	CellAvailAvgTimeCU 
b)	This KPI describes the Average availability of cells in a gNB-CU for providing services to UEs. Cell availability is the time duration for which an active cell in a gNB-CU stays “In-Service”. This KPI provides “average availability time duration per cell” in a gNB-CU. It is a time duration value obtained in “seconds”.
c)	It is obtained by summing all measurements of OEU.CellInServiceTotal.NCGI (as defined in TS 28.552 [6] clause 5.1.4.1.1) for all the gNB-DUs GNB-DU CONFIGURATION UPDATE messages in a gNB-CU and then dividing the result by Ncell where Ncell  is the total number of active cells (NR CGIs) present in Cells Status List in GNB-DU CONFIGURATION UPDATE messages of all the gNB-DUs in a gNB-CU as explained in TS 38.473 [16] clause 9.2.1.7.
d)	GNBCUCPFunction
[bookmark: _Toc151377192][bookmark: _Toc151378084][bookmark: _Toc151378169][bookmark: _Toc202522628]6.10.1.1.2	Radio access network availability KPI
a)	NwAvailAvgTimeRAN 
b)	This KPI describes the Average availability of a network in terms of cells availability for providing services to UEs. Cell availability is the time duration for which an active cell in a network stays “In-Service”. This KPI provides “average availability time duration per cell” of an entire RAN sub-network. It is a time duration value obtained in “seconds”
c)	It is obtained by summing all measurements of CellAvailAvgTimeCU and then dividing the result by Ncu where Ncu is the total number of gNB-CUs present in the RAN network.
d)	SubNetwork
	[bookmark: _Toc191630911][bookmark: _Toc25963]3rd Change


[bookmark: _Toc202522542][bookmark: _Toc58578626][bookmark: _Toc51752293][bookmark: _Toc51751935][bookmark: _Toc45099114][bookmark: _Toc44494706][bookmark: _Toc35961022][bookmark: _Toc27476485][bookmark: _Toc20141994]6.4	Utilization KPI
6.4.X	Average air-interface efficiency achievable per UE within the observed NRCellDU
a)	AvgCqiEfficiency_Cell.
b)	The KPI describes the average air-interface efficiency for a NRCellDU according to CQI tables. The KPI takes into account both the channel rank(RI) and the channel quality(CQI), and can comprehensively reflect the overall channel quality of the cell. 
b-1)	real, refers to that of efficiency defined in TS 38.214 [14]
b-2)	MEAN
c)	Below is the equation for average air-interface efficiency for NRCellDU:

	

	Where  is the efficiency used in the CQI table defined in TS 38.214 [14].
d)	NRCellDU
[bookmark: _Toc202522622]6.4.Y	Air interface downlink average efficiency based on MCS
a)	AvgDlMcsEfficiency_Cell.
b)	The KPI describes the air-interface downlink efficiency for a NRCellDU according to PDSCH MCS index tables in TS 38.214 [14]. The KPI takes spatial multiplexing into account based on the MCS distribution measurement in TS 28.552 [6], and can comprehensively reflect the average efficiency of the cell both in SU MIMO and MU MIMO scenarios. 
b-1)	real, refers to that of efficiency defined in TS 38.214 [14]
b-2)	MEAN
c)	Below is the equation for air-interface downlink average efficiency based on MCS for NRCellDU:


	Where X represents the index of rank value (1 to 8), Y represents the index of table value (1 to 4), and Z represents the index of the MCS value (0 to 31).

  is the efficiency when table index =Y and MCS index =Z used in PDSCH MCS tables defined in 5.1.3.1 in TS 38.214 [14].

 is the total used DL PRBs in statistical period T, which is specified in 5.1.1.2.1 in TS 28.552 [6].
d)	NRCellDU
NOTE:	The MCS efficiency here is based on scheduled PRB and decided by the MCS index which is defined in TS 38.214 [14] in clause 5.1.3.1.
6.4.Z	Air interface uplink average efficiency based on MCS
a)	AvgUlMcsEfficiency_Cell.
b)	The KPI describes the air-interface uplink efficiency for a NRCellDU according to PUSCH MCS index tables in TS 38.214 [14]. The KPI takes spatial multiplexing into account based on the MCS distribution measurement in TS 28.552 [6], and can comprehensively reflect the average efficiency of the cell both in SU MIMO and MU MIMO scenarios. 
b-1)	real, refers to that of efficiency defined in TS 38.214 [14]
b-2)	MEAN
c)	Below is the equation for air-interface uplink average efficiency based on MCS for NRCellDU:

	
	Where X represents the index of rank value (1 to 8), Y represents the index of table value (1 to 2), and Z represents the index of the MCS value (0 to 31).

  is the efficiency when table index =Y and MCS index =Z used in PUSCH MCS tables defined in 6.1.4.1 in TS 38.214 [14].

 is the total used UL PRBs in statistical period T, which is specified in 5.1.1.2.2 in TS 28.552 [6].
d)	NRCellDU
NOTE:	The MCS efficiency here is based on scheduled PRB and decided by the MCS index which is defined in TS 38.214 [14] in clause 5.1.3.1.
	4th Change


6.Y	Availability KPI
6.Y.1	Cell Availability KPI
a)	CellAvailAvgTimeCU 
b)	This KPI describes the Average availability of cells in a gNB-CU for providing services to UEs. Cell availability is the time duration for which an active cell in a gNB-CU stays “In-Service”. This KPI provides “average availability time duration per cell” in a gNB-CU.
b-1)	Integer, time duration (second)
b-2)	MEAN
c)	It is obtained by summing all measurements of OEU.CellInServiceTotal.NCGI (as defined in TS 28.552 [6] clause 5.1.4.1.1) for all the gNB-DUs GNB-DU CONFIGURATION UPDATE messages in a gNB-CU and then dividing the result by Ncell where Ncell  is the total number of active cells (NR CGIs) present in Cells Status List in GNB-DU CONFIGURATION UPDATE messages of all the gNB-DUs in a gNB-CU as explained in TS 38.473 [16] clause 9.2.1.7.
d)	GNBCUCPFunction
6.Y.2	Radio access network availability KPI
a)	NwAvailAvgTimeRAN 
b)	This KPI describes the Average availability of a network in terms of cells availability for providing services to UEs. Cell availability is the time duration for which an active cell in a network stays “In-Service”. This KPI provides “average availability time duration per cell” of an entire RAN sub-network. 
b-1)	Integer, time duration (second)
b-2)	MEAN
c)	It is obtained by summing all measurements of CellAvailAvgTimeCU and then dividing the result by Ncu where Ncu is the total number of gNB-CUs present in the RAN network.
d)	SubNetwork
	End of Change



image1.wmf
,,

,,

....

.

_

..

*

.

X

TableZ

CQI

XYZ

XYZ

Yefficiency

AvgCqiEfficien

CARRWBCQIDistBinXBinYBinZ

CARRWBCQIDistBinXBinYBi

cyCe

nZ

ll

=

å

å

*


oleObject1.bin

image2.wmf
X

TableZ

CQI

efficiency


oleObject2.bin

image3.wmf
,,

.

_

1

.

()

.

*

.

Y

Z

XYZ

CARRPDSCHMCSDistBinXBinYBin

Xefficiency

AvgDlMcsEfficiencyCell

MT

Z

=

å

*


oleObject3.bin

image4.wmf
Y

Z

efficiency


oleObject4.bin

image5.wmf
1()

MT


oleObject5.bin

image6.wmf
,,

.

_

1

.

()

.

*

.

Y

Z

XYZ

CARRPUSCHMCSDistBinXBinYBin

Xefficiency

AvgUlMcsEfficiencyCell

MT

Z

=

å

*


oleObject6.bin

image7.wmf
Y

Z

efficiency


oleObject7.bin

oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

oleObject16.bin

