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	[bookmark: _Toc462827461][bookmark: _Toc458429818][bookmark: _Toc4418657]First of changes


[bookmark: _Toc20132207]5.1	Performance measurements for gNB
[bookmark: _Toc20132208]5.1.1	Performance measurements valid for all gNB deployment scenarios
[bookmark: _Toc20132209]5.1.1.1	Packet Delay
[bookmark: _Toc20132210]5.1.1.1.1	Average delay DL air-interface
a)	This measurement provides the average (arithmetic mean) time it takes to get a reponse back on a HARQ transmission in the downlink direction. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or time when the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode, minus time when corresponding RLC SDUs arriving at MAC lower SAP) divided by total number of RLC SDUs transmitted to UE successfully. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are perfomed, the number of measurements is equal to the sum of number of mapped 5QIs and the number of S-NSSAIs.
e)	The measurement name has the form DRB.AirIfDelayDl, 
optionally DRB.AirIfDelayDl.QOS, where QOS identifies the target quality of service class, and
optionally DRB.AirIfDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). 
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132211]5.1.1.1.2	Distribution of delay DL air-interface
a)	This measurement provides the distribution of the time it takes to get a reponse back on a HARQ transmission in the downlink direction. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay for an RLC SDU packet by: the time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information, minus the time when the last part of the same packet was transmitted over the air; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. 
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin.
e)	DRB.AirIfDelayDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.AirIfDelayDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132212]5.1.1.2	Radio resource utilization
[bookmark: _Toc20132213]5.1.1.2.1	DL Total PRB Usage
a)	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose.
b)	SI 







c)	This measurement is obtained as: , where is the DL total PRB usage, which is percentage of PRBs used, averaged during time period  with value range: 0-100%; is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included; is total number of PRBs available for DL traffic transmission during time period ; and is the time period during which the measurement is performed.
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotDl, which indicates the DL PRB Usage for all traffic
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the load of the radio physical layer.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132214]5.1.1.2.2	UL Total PRB Usage
a)	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose.
b)	SI







c)	This measurement is obtained as: , where is the UL total PRB usage, which is percentage of PRBs used, averaged during time period  with value range: 0-100%; is a count of full physical resource blocks and all PRBs used for UL traffic transmission shall be included; is total number of PRBs available for UL traffic transmission during time period ; and is the time period during which the measurement is performed
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotUl, which indicates the UL PRB Usage for all traffic
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the load of the radio physical layer.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132215]5.1.1.2.3	Distribution of DL Total PRB Usage
a)	This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the downlink in different ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the downlink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
b)	CC
c)	Each measurement sample is obtained as: , where  is total PRB usage at sample n for DL, which is a percentage of PRBs used, averaged during time period tn with value range: 0-100%;  is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included;is the total number of PRBs available for DL traffic transmission during time period tn and n is the sample with time period tn during which the measurement is performed.
d)	Distribution of total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The distribution of PRB usage provides the histogram result of the samples collected during time period T.
e)	Depending on the value of the sample, the proper bin of the counter is increased. The number of samples during one measurement period is provided by the operator.
f)	A set of integers. Each representing the (integer) number of samples with a DL total PRB percentage usage in the range represented by that bin.
g)	RRU.PrbTotDlDist.BinX, which indicates the distribution of DL PRB Usage for all traffic.
h)	NRCellDU
i)	Valid for packet switched traffic
j)	5GS
k)	One usage of this measurement is for monitoring the load of the radio physical layer.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132216]5.1.1.2.4	Distribution of UL total PRB usage
a)	This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the uplink in different usage ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the uplink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
b)	CC
c)	Each measurement sample is obtained as: , where  is total PRB usage at sample n for UL, which is a percentage of PRBs used, averaged during time period tn with value range: 0-100%;  is a count of full physical resource blocks and all PRBs used for UL traffic transmission shall be included;is the total number of PRBs available for UL traffic transmission during time period tn and n is the sample with time period tn during which the measurement is performed.
Distribution of total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The distribution of PRB usage provides the histogram result of the samples collected during time period T.
Depending on the value of the sample, the proper bin of the counter is increased. The number of samples during one measurement period is provided by the operator.
d)	A set of integers, each representing the (integer) number of samples with a UL PRB percentage usage in the range represented by that bin.
e)	RRU.PrbTotUlDist.BinX, which indicates the distribution of UL PRB Usage for all traffic.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the load of the radio physical layer.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132217]5.1.1.2.5	DL PRB used for data traffic   
a)	This measurement provides the number of physical resource blocks (PRBs) in average used in downlink per S-NSSAI. 
b)	SI.
c)	Each measurement is obtained as the averagenumber (arithmetic mean)  of all PRBs used for DL data traffic transmission per S-NSSAI during a time period T.
d)	Each measurement is a single integer value. The number of measurements are equal to the number of S-NSSAI(s).
e)	RRU.PrbUsedDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for monitoring t DL PRB he load of the radio physical layer per S-NSSAI.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132218][bookmark: _Toc20132219]5.1.1.2.6	DL total available PRB
a)	This measurement provides the total number of physical resource blocks (PRBs) in average available downlink.
b)	SI.
c)	The measurement is obtained as the average (arithmetic mean) of total availible  count of PRBs available for DL traffic transmission during time period T.
d)	One measurement, (average number of DL PRBs) is a single integer value. e)	RRU.PrbAvailDl.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for monitoring the total number of available PRBs in average for DL traffic.
Note: This measurement is applicable for all gNB deployment scenarios.
5.1.1.2.7	UL PRB used for data traffic 
a)	This measurement provides the number of physical resource blocks (PRBs) in average used in uplink per S-NSSAI.
b)	SI
c)	Each measurementis obtained as the average number (arithmetic mean) of all PRBs used for UL data traffic transmission per S-NSSAI during a time period T.
d)	Each measurement (number of PRBs) is a single integer value. The number of measurements are equal to the number of S-NSSAI(s).
e)	RRU.PrbUsedUl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for monitoring the UL PRB load of the radio physical layer perS-NSSAI .
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132220]5.1.1.2.8	UL total available PRB
a)	This measurement provides the total number of physical resource blocks (PRBs) available uplink.
b)	SI.
c)	The measurement is obtained as the average number (arithmetic mean) of total available  count of PRBs available for UL traffic transmission during time period T.
d)	One measurement, (average of total number of UL PRBs) that is a single integer value.
e)	RRU.PrbAvailUl, which indicates the UL PRB available.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for monitoring the total number of available PRBs in average UL.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132221]5.1.1.3	UE throughput
[bookmark: _Toc20132222]5.1.1.3.1	Average DL UE throughput in gNB
a)	This measurement provides the average UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	DER(N=1)
c)	This measurement is obtained according to the following formula based on the "ThpVolDl" and "ThpTimeDl" defined below. It is optionally split into subcounters for each QoS level. 

If , ×1000 [kbit/s]
If , 0 [kbit/s]


For small data bursts, where all buffered data is included in one initial HARQ transmission,  , otherwise 

	ThpTimeDl
	The time to transmit a data burst excluding the data transmitted in the slot when the buffer is emptied. A sample of "ThpTimeDl" for each time the DL buffer for one DataRadioBearer (DRB) is emptied.

	

	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the RLC SDU available for transmission for the particular DRB was successfully transmitted, as acknowledged by the UE. 

	

	The point in time when the first transmission begins after a RLC SDU becomes available for transmission, where previously no RLC SDUs were available for transmission for the particular DRB.

	

	The RLC level volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on RLC SDU level, in kbit successfully transmitted (acknowledged by UE) in DL for one DRB during a sample of ThpTimeDl. (It shall exclude the volume of the last piece of data emptying the buffer).



d)	Each measurement is a real value representing the throughput in kbit per second. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form 
DRB.UEThpDl, or optionally DRB.UEThpDl.QOS, where QOS identifies the target quality of service class.
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132223]5.1.1.3.2	Distribution of DL UE throughput in gNB
a)	This measurement provides the distribution of the UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers.
b)	CC
c)	Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn: 
If , ×1000 [kbit/s]
If , 0 [kbit/s]


For small data bursts, where all buffered data is included in one initial HARQ transmission, , otherwise 

	ThpTimeDl
	The time to transmit a data burst excluding the data transmitted in the slot when the buffer is emptied. A sample of "ThpTimeDl" for each time the DL buffer for one DataRadioBearer (DRB) is emptied.

	

	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the RLC SDU available for transmission for the particular DRB was successfully transmitted, as acknowledged by the UE. 

	

	The point in time when the first transmission begins after a RLC SDU becomes available for transmission, where previously no RLC SDUs were available for transmission for the particular DRB.

	

	The RLC level volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on RLC SDU level, in kbit successfully transmitted (acknowledged by UE) in DL for one DRB during a sample of ThpTimeDl. (It shall exclude the volume of the last piece of data emptying the buffer).



Alternatively, for small data bursts, that are successfully transmitted in any given slot (i.e. the requirement that data bursts need to span across several slots excluding transmission of the last piece of the data in a data burst does not apply). where all buffered data is included in one initial HARQ transmission, fraction of the slot time ( may be counted and obtained by the formula:





	slot
	Duration of the slot

	TBVol
	Volume of the TB related to one slot burst

	PaddingVol
	Volume of padding bits added into Transport Block related to one slot burst.




For each measurement sample, the bin corresponding to the DL throughput experienced by the UE is incremented by one.
d)	A set of integers, each representing the (integer) number of samples with a DL UE throughput in the range represented by that bin. 
e)	The measurement name has the form 
DRB.UEThpDlDist.BinX where BinX represents the bin.
NOTE: Number of bins and the range for each bin is left to implementation
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132224]5.1.1.3.3	Average UL UE throughput in gNB
a)	This measurement provides the average UE throughput in uplink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
B)	DER(N=1)
c)	This measurement is obtained according to the following formula based on the "ThpVolUl" and "ThpTimeUl" defined below. It is optionally split into subcounters for each QoS level. 

If , ×1000 [kbit/s]
If , 0 [kbit/s]

For small data bursts, where all buffered data is included in one initial HARQ transmission otherwise:


	ThpTimeUl
	The time to transmit a data burst excluding the data transmitted in the slot when the buffer is emptied. A sample of "ThpTimeUl" for each time the UL buffer for one DataRadioBearer (DRB) is emptied.

	

	The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular DRB 

	

	The point in time when transmission is started for the first data in data burst for a particular DRB.

	

	The RLC level volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolUl is the data volume counted on RLC SDU level in kbit received in UL for one DRB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).



d)	Each measurement is a real value representing the throughput in kbit per second. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs.
e)	The measurement name has the form 
DRB.UEThpUl, or optionally DRB.UEThpUl.QOS, where QOS identifies the target quality of service class.
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132225]5.1.1.3.4	Distribution of UL UE throughput in gNB
a)	This measurement provides the distribution of the UE throughput in uplink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers.
b)	CC
c)	Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn: 

If , ×1000 [kbit/s]
If , 0 [kbit/s]

For small data bursts, where all buffered data is included in one initial HARQ transmission otherwise:


	ThpTimeUl
	The time to transmit a data burst excluding the data transmitted in the slot when the buffer is emptied. A sample of "ThpTimeUl" for each time the UL buffer for one DataRadioBearer (DRB) is emptied.

	T1
	The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular DRB 

	T2
	The point in time when transmission is started for the first data in data burst for a particular DRB.

	ThpVolUL
	The RLC level volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolUl is the data volume counted on RLC SDU level in kbit received in UL for one DRB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).



Alternatively, for small data bursts, that are successfully transmitted in any given slot (i.e. the requirement that data bursts need to span across several slots excluding transmission of the last piece of the data in a data burst does not apply). where all buffered data is included in one initial HARQ transmission, fraction of the slot time ( may be counted and obtained by the formula:





	slot
	Duration of the slot

	TBVol
	Volume of the TB related to one slot burst

	PaddingVol
	Volume of padding bits added into Transport Block related to one slot burst.



For each measurement sample, the bin corresponding to the UL throughput experienced by the UE is incremented by one.
d)	A set of integers, each representing the (integer) number of samples with a UL UE throughput in the range represented by that bin. 
e)	The measurement name has the form 
DRB.UEThpUlDist.BinX where BinX represents the bin.
NOTE: Number of bins and the range for each bin is left to implementation
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132226]5.1.1.3.5	Percentage of unrestricted DL UE data volume in gNB
a)	This measurement provides the percentage of DL data volume for UEs in the cell that is classified as unrestricted, i.e., when the volume is so low that all data can be transferred in one slot and no UE throughput sample could be calculated. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI.
c)	For periods when no data is transferred at all Percentage Unrestricted Volume DL = 0, otherwise:
 [image: Picture1]


	ThpUnresVolDl
	The volume of a data burst that is transmitted in the slot when the buffer is emptied (which could be the only slot needed to transmit the data burst) and not included in the UE throughput measurement. A sample for ThpUnresVolDl is the data volume counted on RLC SDU level in kbits sent in DL for one DRB.

	ThpVolDl
	The volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolDl is the data volume counted on RLC SDU level in kbits sent in DL for one DRB. 



d)	Each measurement is a single integer value from 0 to 100. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form 
DRB.UEUnresVolDl or optionally DRB.UEUnresVolDl.QOS, where QOS identifies the target quality of service class.
f)	NRCellDU  
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132227]5.1.1.3.6	Percentage of unrestricted UL UE data volume in gNB
a)	This measurement provides the percentage of UL data volume for UEs in the cell that is classified as unrestricted, i.e., when the volume is so low that all data can be transferred in one slot and no UE throughput sample could be calculated. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI
c)	For periods when no data is transferred at all Percentage Unrestricted Volume UL = 0, otherwise:
[image: ]

	ThpUnresVolUl
	The volume of a data burst that is transmitted in the slot when the buffer is emptied (which could be the only slot needed to transmit the data burst) and not included in the UE throughput measurement. A sample for ThpUnresVolUl is the data volume counted on RLC SDU level in kbits received in UL for one DRB.

	ThpVolUl
	The volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolUl is the data volume counted on RLC SDU level in kbits received in UL for one DRB. 



d)	Each measurement is a single integer value from 0 to 100. The number of measurements is equal to one. If the optional QoS level measurement is performed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form 
DRB.UEUnresVolUl or optionally DRB.UEUnresVolUl.QOS, where QOS identifies the target quality of service class.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132228]5.1.1.4	RRC connection number
[bookmark: _Toc20132229]5.1.1.4.1	Mean number of RRC Connections
a)	This measurement provides the mean number of users in RRC connected mode during each granularity period.
b)	SI.
c)	This measurement is obtained by sampling at a pre-defined interval, the number of users in RRC connected mode for each NR cell and then taking the arithmetic mean.
d)	A single integer value.
e)	RRC.ConnMean
f)	NRCellCU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the number of RRC connections in connected mode during the granularity period.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132230]5.1.1.4.2	Max number of RRC Connections
a)	This measurement provides the maximum number of users in RRC connected mode during each granularity period.
b)	SI.
c)	This measurement is obtained by sampling at a pre-defined interval, the number of users in RRC connected mode for each NR cell and then taking the maximum.
d)	A single integer value.
e)	RRC.ConnMax
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the number of RRC connections in connected mode during the granularity period.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132231]5.1.1.5	PDU Session Management
[bookmark: _Toc20132232]5.1.1.5.1	Number of PDU Sessions requested to setup
a)	This measurement provides the number of PDU Sessions by the gNB. This measurement is split into subcounters per S-NSSAI.
b)	CC.
c)	On receipt of PDU SESSION RESOURCE SETUP REQUEST message, INITIAL CONTEXT SETUP REQUEST message (see 3GPP TS 38.413 [11]) by the gNB from the AMF. Each PDU Session requested to setup increments the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	SM.PDUSessionSetupReq.SNSSAI.
	Where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132233]5.1.1.5.2	Number of PDU Sessions successfully setup
a)	This measurement provides the number of PDU Sessions successfully setup by the gNB from AMF. This measurement is split into subcounters per S-NSSAI.
b)	CC.
c)	On transmission of PDU SESSION RESOURCE SETUP RESPONSE message, INITIAL CONTEXT SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [11]) by the gNB to the AMF. Each PDU Session listed in the "PDU Session Resource Setup Response List" IE increments the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	SM.PDUSessionSetupSucc.SNSSAI.
	Where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132234]5.1.1.5.3	Number of PDU Sessions failed to setup
a)	This measurement provides the number of PDU Sessions failed to setup by the gNB. This measurement is split into subcounters per failure cause.
b)	CC.
c)	On transmission of PDU SESSION RESOURCE SETUP RESPONSE message, INITIAL CONTEXT SETUP FAILURE message containing the "PDU Session Resource Failed to Setup List" IE (see 3GPP TS 38.413 [11]) by the gNB to the AMF. Each PDU Session listed in the "PDU Session Resource Failed to Setup List" IE increments the relevant subcounter per failure cause (see clause 9.3.1.2 of 3GPP TS 38.413 [11]) by 1.
d)	Each subcounter is an integer value.
e)	SM.PDUSessionSetupFail.Cause.
[bookmark: _Hlk494400492]	Where Cause identifies the cause of the PDU Sessions Resource Setup failure, per the "PDU Session Resource Setup Unsuccessful Transfer" IE. Encoding of the Cause is defined in clause 9.3.1.2 of 3GPP TS 38.413 [11].
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132235]5.1.1.6	Mobility Management
[bookmark: _Toc20132236]5.1.1.6.1	Inter-gNB handovers
[bookmark: _Toc20132237]5.1.1.6.1.1	Number of requested handover preparations
a)	This measurement provides the number of handover preparations requested by the source gNB. 
b)	CC.
c)	On transmission of HANDOVER REQUIRED message (see 3GPP TS 38.413 [11]) by the NR cell CUto the AMF, or transmission of HANDOVER REQUEST message (see 3GPP TS 38.423 [13]) by the source NR cell CUto target NR cell CU, for requesting the preparation of resources at the target NR cell CU.
d)	A single integer value.
e)	MM.HoPrepInterReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132238]5.1.1.6.1.2	Number of successful handover preparations
a)	This measurement provides the number of successful handover preparations received by the source NR cell CU. 
b)	CC
c)	On receipt of HANDOVER COMMAND message by the NR cell CUfrom the AMF (see 3GPP TS 38.413 [11]), or receipt of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.423 [13]) by the source NR cell CUfrom the target NR cell CU, for informing that the resources for the handover have been prepared at the target NR cell CU.
d)	A single integer value.
e)	MM.HoPrepInterSucc.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132239]5.1.1.6.1.3	Number of failed handover preparations
a)	This measurement provides the number of failed handover preparations received by the source NR cell CU. This measurement is split into subcounters per failure cause.
b)	CC
c)	On receipt of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.413 [11]) by the NR cell CUfrom the AMF, or receipt of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.423 [13]) by the source NR cell CUfrom the target NR cell CU, for informing that the preparation of resources at the target NR cell CUhas failed. Each received HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.
d)	Each subcounter is an integer value.
e)	MM.HoPrepInterFail.cause.
	Where cause identifies the failure cause of the handover preparations.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132240]5.1.1.6.1.4	Number of requested handover resource allocations
a)	This measurement provides the number of handover resource allocation requests received by the target NR cell CU. 
b)	1CC
c)	On receipt of HANDOVER REQUEST message (see 3GPP TS 38.413 [1]) by the NR cell CUfrom the AMF, or receipt of HANDOVER REQUEST message (see 3GPP TS 38.423 [13]) by the target NR cell CUfrom the source NR cell CU, for requesting the preparation of resources for handover. 
d)	A single integer value.
e)	MM.HoResAlloInterReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132241]5.1.1.6.1.5	Number of successful handover resource allocations
a)	This measurement provides the number of successful handover resource allocations at the target NR cell CUfor the handover. 
b)	CC.
c)	On transmission of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.413 [11]) by the NR cell CUto the AMF, or transmission of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.423 [13]) by the target NR cell CUto the source NR cell CU, for informing that the resources for the handover have been prepared. 
d)	A single integer value.
e)	MM.HoResAlloInterSucc
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132242]5.1.1.6.1.6	Number of failed handover resource allocations
a)	This measurement provides the number of failed handover resource allocations at the target NR cell CUfor the handover. This measurement is split into subcounters per failure cause.
b)	CC
c)	On transmission of HANDOVER FAILURE message (see 3GPP TS 38.413 [11]) by the NR cell CUto the AMF, or transmission of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.423 [13]) by the target NR cell CUto the source NR cell CU, for informing that the preparation of resources has failed. Each transmitted HANDOVER FAILURE message or HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.
d)	Each subcounter is an integer value.
e)	MM.HoResAlloInterFail.cause
	Where cause identifies the failure cause of the handover resource allocations.
f)	NRCellCU
g)	Valid for packet switched traffic.
h)	5GS
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132243]5.1.1.6.1.7	Number of requested handover executions
a)	This inter gNB handover measurement provides the number of outgoing handover executions requested by the source gNB. 
b)	CC.
c)	On transmission of RRC ConnectionReconfiguration message to the UE triggering the inter gNB handover from the source NRCellCU to the target NRCellCU, indicating the attempt of an outgoing inter-gNB handover (see TS 38.331 [20]), the counter is stepped by 1.
d)	A single integer value.
e)	MM.HoExeInterReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132244]5.1.1.6.1.8	Number of successful handover executions
a)	This inter gNB handover measurement provides the number of successful handover executions received by the source gNB. 
b)	CC
c)	On receipt at the source gNB of UE CONTEXT RELEASE [13] over Xn from the target gNB following a successful handover, or, if handover is performed via NG, on receipt of UE CONTEXT RELEASE COMMAND [11] from AMF following a successful inter gNB handover, the counter is stepped by 1.
d)	A single integer value.
e)	MM.HoExeInterSucc.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132245]5.1.1.6.1.9	Number of failed handover executions
a)	This inter gNB handover measurement provides the number of failed handover executions received by the source gNB. This measurement is split into subcounters per failure cause.
b)	CC.
c)	On receipt at the source gNB of UE CONTEXT RELEASE [13] over Xn from the target gNB indicating an unsuccessful inter gNB handover, or, if handover is performed via NG, on receipt of UE CONTEXT RELEASE COMMAND [11] from AMF indicating an unsuccessful inter gNB handover.  
The failure causes are listed for the UE CONTEXT RELEASE in [13] and for UE CONTEXT RELEASE COMMAND in [11]. Each received message increments the relevant subcounter per failure cause by 1.
d)	Each subcounter is an integer value.
e)	MM.HoExeInterFail.cause.
	Where cause identifies the failure cause of the UE CONTEXT RELEASE or UE CONTEXT RELEASE COMMAND message.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132246]5.1.1.6.1.10	Mean Time of requested handover executions
a)	This measurement provides the mean time of Inter-gNB handover executions during each granularity period. The measurement is split into subcounters per S-NSSAI.
b)	DER(n=1)
c)	This measurement is obtained by accumulating the time interval for every successful Inter-gNB handover executions procedure per S-NSSAI between the receipt by the Source NG-RAN from the Target NG-RAN of a " Release Resource" and the sending of a " N2 Path Switch Request " message from Source NG-RAN to the Target NG-RAN over a granularity period using DER. The end value of this time will then be divided by the number of Inter-gNB handovers observed in the granularity period to give the arithmetic mean, the accumulator shall be reinitialised at the beginning of each granularity period. 
d)	Each measurement is an integer value.(in milliseconds)
e)	MM.HoExeInterReq.TimeMean.SNSSAI
f)	NRCellCU. 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the mean time of Inter-gNB handovers during the granularity period.
Note: This measurement is applicable for all gNB deployment scenarios.
5.1.1.6.1.11	Max Time of requested handover executions
a)	This measurement provides the max time of Inter-gNB handover executions during each granularity period. The measurement is split into subcounters per S-NSSAI.
b)	DER(n=1)
c)	This measurement is obtained by measuring the time interval for every successful Inter-gNB handover executions procedure per S-NSSAI between the receipt by the Source NG-RAN from the Target NG-RAN of a “Release Resource" and the sending of a " N2 Path Switch Request " message from Source NG-RAN to the Target NG-RAN over a granularity period using DER. The high tide mark of this time will be stored in a gauge, the gauge shall be reinitialised at the beginning of each granularity period.
d)	Each measurement is an integer value.(in milliseconds)
e)	MM.HoExeInterReq.TimeMax.SNSSAI
f)	NRCellCU. 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the mean time of Inter-gNB handovers during the granularity period.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132247]5.1.1.6.2	Intra-gNB handovers
[bookmark: _Toc20132248]5.1.1.6.2.1	Number of requested handover executions
a)	This measurement provides the number of outgoing intra-gNB handover executions requested by the source NRCellCU.
b)	CC.
c)	On transmission of RRC ConnectionReconfiguration message to the UE triggering the handover from the source NRCellCU to the target NRCellCU, indicating the attempt of an outgoing intra-gNB handover (see 3GPP TS 38.331 [20]), the counter is steped by 1.
d)	A single integer value.
e)	MM.HoExeIntraReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132249]5.1.1.6.2.2	Number of successful handover executions
a)	This measurement provides the number of successful intra-gNB handover executions received by the source NRCellCU.
b)	CC.
c)	On reception of RRC ConnectionReconfigurationComplete message from the UE to the target NRCellCU indicating a successful intra-gNB handover (see 3GPP TS 38.331 [20]), the counter is stepped by 1.
d)	A single integer value.
e)	MM.HoExeIntraSucc.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132250]5.1.1.7	TB related Measurements
[bookmark: _Toc20132251]5.1.1.7.1	Total number of DL initial TBs
a)	This measurement provides the total number of initial TBs transmitted on the downlink in a cell. HARQ re-transmissions are excluded from this measurement.This measurement is optionally split into subcounters per modulation schema.
b)	 CC.
c)	 On transmission by the gNB of TB to UE during the period of measurement.This measurement is optionally split into subcounters per modulation schema.
d)	 A single integer value.
e)	 The measurement name has the form TB.TotNbrDlInitial, TB.TotNbrDlInitial.Qpsk, TB.TotNbrDlInitial.16Qam.
TB.TotNbrDlInitial.64Qam, TB.TotNbrDlInitial.256Qam. 
f)	NRCellDU.
g)	Valid for packet switched traffic .
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132252]5.1.1.7.2	Intial error number of DL TBs
a) This measurement provides the number of initial faulty TBs transmitted on the downlink in a cell.This measurement is optionally split into subcounters per modulation schema.
b) CC.
c) On receipt by the gNB of a NACK or DTX from UE which indicates a faulty reception of TB by UE at first HARQ feedback during the period of measurement. This measurement is optionally split into subcounters per modulation schema.
d) A single integer value.
e) The measurement name has the form TB.IntialErrNbrDl, TB.IntialErrNbrDl.Qpsk, TB.IntialErrNbrDl.16Qam
TB.IntialErrNbrDl.64Qam, TB.IntialErrNbrDl.256Qam.
	f)	NRCellDU.
	g)	Valid for packet switched traffic .
	h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132253]5.1.1.7.3	Total number of DL TBs
a) This measurement provides the total number of TBs transmitted on the downlink in a cell.The measurement is split into subcounters per layer at MU-MIMO case. This measurement includes all transmitted TBs (including the successful and failed TBs during initial transmission and HARQ re-transmission).
b) CC.
c)  On transmission by the gNB of TB to UE during the period of measurement.The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. .
d)	 Each measurement is an integer.
e)	 TB.TotNbrDl.X 
Where X identified by DL MU-MIMO maximum layer.
f)	NRCellDU.
g)	Valid for packet switched traffic .
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132254]5.1.1.7.4	Total error number of DL TBs
a)	 This measurement provides the number of total faulty TBs transmitted on the downlink in a cell .The measurement is split into subcounters per layer at MU-MIMO case.This measurement include all transmitted  faulty TBs  of initial transmission and re-transmission .
b)	 CC.
c)	 On receipt by the gNB of a NACK or DTX from UE which indicates a faulty reception of TB by UE during the period of measurement. The measurement is split into subcounters per Layer at MU-MIMO case. 
d)	 Each measurement is an integer.
e)	 TB.ErrToltalNbrDl.X.
Where X identified by DL MU-MIMO maximum layer.
	f)	NRCellDU.
	g)	Valid for packet switched traffic .
	h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132255]5.1.1.7.5	Residual error number of DL TBs
a)	 This measurement provides the number of final faulty TBs transmitted on the downlink in a cell at last HARQ re-transmissions.
b)	 CC.
c)	 On receipt by the gNB of a NACK or DTX from UE which indicates a faulty reception of TB by UE at the last HARQ feedback during the period of measurement. 
d) A single integer value.
e)  TB.ResidualErrNbrDl.
f)	NRCellDU.
g)	Valid for packet switched traffic 
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132256]5.1.1.7.6	Total number of UL initial TBs
a) This measurement provides the total number of initial TBs on the uplink in a cell.This measurement is optionally split into subcounters per modulation schema.
b)  CC
c)  On receipt by the gNB of TB from UE during the period of measurement.This measurement is optionally split into subcounters per modulation schema.
d) A single integer value.
e)	 The measurement name has the form TB.TotNbrUlInit, TB.TotNbrUlInit.Qpsk, TB.TotNbrUlInit.16Qam,
f)	TB.TotNbrUlInit.64Qam, TB.TotNbrUlInit.256Qam.
g) NRCellDU.   
h)	Valid for packet switched traffic .
i)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132257]5.1.1.7.7	Error number of UL initial TBs
a)	 This measurement provides the number of initial faulty TBs on the uplink in a cell. This measurement is optionally split into subcounters per modulation schema.
b)	 CC
c)	 On receipt by the gNB of a initial TB on which CRC fails or DTX from UE during the period of measurement.This measurement is optionally split into subcounters per modulation schema. 
d)	 A single integer value.
e) The measurement name has the form TB.ErrNbrUlInitial, TB.ErrNbrUlInitial.Qpsk, TB.ErrNbrUlInitial.16Qam
TB.ErrNbrUlInitial.64Qam, TB.ErrNbrUlInitial.256Qam. 
f)	NRCellDU.
g)	Valid for packet switched traffic .
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132258]5.1.1.7.8	Total number of UL TBs
a)	This measurement provides the total number of TBs on the uplink in a cell.The measurement is split into subcounters per layer at MU-MIMO case.This measurement includes all transmitted TBs (including the successful and failed TBs during initial transmission and  HARQ re-transmission).
b)	 CC
c)	 On receipt by the gNB of TB from UE during the period of measurement.The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. The sum value identified by the .sum suffix.
d)	 Each measurement is an integer.
e)	 TB.TotNbrUl.X 
Where X identified by UL MU-MIMO maximum layer. 
f)	NRCellDU.
g)	Valid for packet switched traffic. 
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132259]5.1.1.7.9	Total error number of UL TBs
a)	This measurement provides the number of total faulty TBs on the uplink in a cell.  The measurement is split into subcounters per layer at MU-MIMO case.This measurement include all transmitted faulty TBs of initial  and re-transmission .
b)	 CC
c)	 On receipt by the gNB of a TB on which CRC fails or DTX from UE during the period of measurement. The measurement is split into subcounters per Layer at MU-MIMO case.A single integer value. 
d)	Each measurement is an integer.
e)	TB.ErrToltalNbrUl.X 
Where X identified by UL MU-MIMO maximum layer. 
f)	NRCellDU.
g)	Valid for packet switched traffic. 
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132260]5.1.1.7.10	Residual error number of UL TBs
a)	This measurement provides the number of final faulty TBs on the uplink in a cell.  
b)	 CC
c)	On receipt by the gNB of a TB on which CRC fails or DTX at last HARQ re-transmissions from UE during the period of measurement. 
d)	A single integer value.
e)	TB.ResidualErrNbrUl .
f)	NRCellDU.
g)	Valid for packet switched traffic. 
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132261]5.1.1.8	Void
[bookmark: _Toc20132262]5.1.1.9	Void
[bookmark: _Toc20132263]5.1.1.10	DRB related measurements
[bookmark: _Toc20132264]5.1.1.10.1	Number of DRBs attempted to setup
a)	This measurement provides the number of DRBs attempted to setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI.
b)	CC.
c)	On receipt of "PDU Session Resource Setup Request List" IE in a INITIAL CONTEXT SETUP REQUEST message, PDU SESSION RESOURCE SETUP REQUEST message (see 3GPP TS 38.413 [11]) or a by the PDU SESSION RESOURCE MODIFY REQUEST message to gNB from the AMF. Each DRB that is needed to setup in the transmitted RRCReconfiguration message increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	DRB.EstabAtt.5QI, where 5QI identifies mapped 5QI and 
DRB.EstabAtt.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132265]5.1.1.10.2	Number of DRBs successfully setup
a)	This measurement provides the number of DRBs successfully setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI. 
[bookmark: _Hlk530003374]b)	CC.
[bookmark: OLE_LINK11]c)	On transmission of INITIAL CONTEXT SETUP RESPONSE, PDU SESSION RESOURCE SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [11]) or by the PDU SESSION RESOURCE MODIFY REQUEST message from the gNB to the AMF.The counter increases by the number of DRBs that was successfully setup indicated by the  RRCReconfigurationComplete message from the UE, as the response to the transmitted RRCReconfiguration message that contains the DRBs to add (see 3GPP TS 38.331[20]). Each DRB that was successfully setup to the UE increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	DRB.EstabSucc.5QI, where 5QI identifies mapped 5QI and 
DRB.EstabSucc.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132266]5.1.1.10.3	Number of released active DRBs
a)	This measurement provides the number of abnormally released DRBs that were active at the time of release. DRBs with bursty flow are seen as being active if any DRB data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms. DRBs with continuous flow are always seen as active DRBs in the context of this measurement. DRBs used in 3GPP option 3 shall not be covered in this measurement
The measurement is split into sub counters per mapped 5QI and per S-NSSAI.
b)	CC
c)	On 
-	transmission by the NG-RAN of a PDU SESSION RESOURCE RELEASE RESPONSE message for the PDU release initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE RELEASE COMMAND message with "Cause" equal to "Normal Release" or "User inactivity", "Load balancing TAU required", "Release due to CN-detected mobility", "O&M intervention", or-
-	transmission by the NG-RAN of a PDU SESSION RESOURCE MODIFY RESPONSE message for the PDU modification initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE MODIFY REQUEST message with the "Cause" equal to "Normal Release", or 
-	transmission by the NG-RAN of a UE CONTEXT RELEASE COMPLETE for the UE context release initiated by the NG-RAN with the exception of the corresponding UE CONTEXT RELEASE REQUEST message with the cause equal to "Normal Release" or "User inactivity", "Partial handover", "Successful handover", or 
-	transmission by the NG-RAN of a UE CONTEXT RELEASE COMPLETE message for the UE context release initiated by the AMF with the exception of the corresponding UE CONTEXT RELEASE COMMAND message with "Cause" equal to "Normal Release", "Handover Cancelled" or a successful mobility activity (e.g., cause "Successful Handover", or "NG Intra system Handover triggered"), or 
-	receipt by the NG-RAN of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all DRBs in the corresponding PATH SWITCH REQUEST need to be released, or 
-	transmission of a NG RESET ACKNOWLEDGE message to AMF; or 
-	receipt of a NG RESET ACKNOWLEDGE message from AMF, 
Any of the UL or DL DRBs release using the RRCReconfiguration message (see 3GPP TS 38.331[20]) sent to the UE, triggers the corresponding counter to increment by 1. 
DRBs with bursty flow are considered active if any data (UL or DL) has been transferred during the last 100 ms. DRBs with continuous flow are always seen as active DRBs in the context of this measurement. Each corresponding DRB to release is added to the relevant measurement per mapped 5QI and S-NSSAI. 

A particular DRB is defined to be of type continuous flow if the mapped 5QI is any of {1, 2, 65, 66}. 
d)	Each measurement is an integer value. The number of measurements is equal to the number of mapped 5QI levels plus the number of S-NSSAIs.
e)	The measurements name has the form DRB.RelActNbr.5QI, where 5QI identifies the mapped 5QI and DRB.RelActNbr.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	This measurement is to support the Retainability KPI "DRB Retainability" defined in TS 28.554 [8]. 
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132267]5.1.1.10.4	In-session activity time for DRB
a)	This measurement provides the aggregated active session time for DRBs in a cell. The measurement is split into sub counters per mapped 5QI and per S-NSSAI. DRBs used in 3GPP option 3 shall not be covered in this measurement.
b)	CC
c)	Number of "in session" seconds aggregated for DRBs with a certain mapped 5QI level or for a certain S-NSSAI, where "in session" has the following definitions:
- 	DRBs with bursty flow is said to be "in session" if any data (UL or DL) has been transferred during the   last 100 ms for that DRB.
- 	DRBs with continuous flow are always seen as being "in session" in the context of this measurement, and the session time is increased from the first data transmission on the DRB until 100 ms after the last data transmission on the DRB.
A particular DRB is defined to be of type continuous flow if the mapped 5QI is any of {1, 2, 65, 66}. 
d)	Each measurement is an integer value. The number of measurements is equal to the number of mapped 5QI levels plus the number of S-NSSAIs.
e)	The measurement name has the form DRB.SessionTime.5QI, where 5QI identifies the mapped 5QI and DRB.SessionTime.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	This measurement is to support the Retainability KPI "DRB Retainability" defined in TS 28.554 [8].
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132268]5.1.1.11	CQI related measurements
[bookmark: _Toc20132269]5.1.1.11.1	Wideband CQI distribution
a)	This measurement provides the distribution of Wideband CQI (Channel Quality Indicator) reported by UEs in the cell.
b)	CC.
c)	This measurement is obtained by incrementing the appropriate measurement bin when a wideband CQI value is reported by a UE in the cell. When spatial multiplexing is used, CQI for both rank indicator should be considered. When different CSI-ReportConfig is used, different 4-bit CQI tables defined in TS 38.214 [19] should be considered.
d)	Each measurement is a single integer value.
e)	CARR.WBCQIDist.BinX.BinY.BinZ, where X represents the index of the CQI value (0 to 15). Y represents the index of rank value (1 to 8), Z represents the index of table value (1 to 3).
f)	NRCellDU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132270]5.1.1.12	MCS related Measurements
[bookmark: _Toc20132271]5.1.1.12.1	MCS Distribution in PDSCH
a)	This measurement provides the distribution of the MCS scheduled for PDSCH RB by NG-RAN.
b)	CC
c)	This measurement is obtained by incrementing the appropriate measurement bin with the number of the PDSCH RBs according to the MCS scheduled by NG-RAN. When spatial multiplexing is used, MCS for both rank indicator should be considered. Different MCS index tables for PDSCH should be considered when the configuration is different as defined in clause 5.1.3.1, TS 38.214 [19]. The RBs used for broadcast should be excluded.
d)	Each measurement is a single integer value.
e)	CARR.PDSCHMCSDist.BinX.BinY.BinZ, where X represents the index of rank value (1 to 8), Y represents the index of table value (1 to 3), and Z represents the index of the MCS value (0 to 31).
f)	NRCellDU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132272]5.1.1.12.2	MCS Distribution in PUSCH
a)	This measurement provides the distribution of the MCS scheduled for PUSCH RB by NG-RAN.
b)	CC.
c)	This measurement is obtained by incrementing the appropriate measurement bin with the number of the PUSCH RBs according to the MCS scheduled by NG-RAN. When spatial multiplexing is used, MCS for both rank indicator should be considered. Different MCS index tables for PUSCH with transform precoding and 64QAM should be considered when the configuration is different as defined in clause 6.1.4.1, TS 38.214 [19]. 
d)	Each measurement is a single integer value.
e)	CARR.PUSCHMCSDist.BinX.BinY.BinZ, , 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).
f)	NRCellDU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132273]5.1.1.13	QoS flow related measurements
[bookmark: _Toc20132274]5.1.1.13.1	QoS flow release
5.1.1.13.1.1	Number of released active QoS flows
a)	This measurement provides the number of released QoS flows that were active at the time of release. QoS flows with bursty flow are seen as being active when there is user data in the queue in any of the directions. QoS flows with continuous flow are always seen as active QoS flows in the context of this measurement.
The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	CC.
[bookmark: OLE_LINK5]c)	On transmission by the NG-RAN of a PDU SESSION RESOURCE RELEASE RESPONSE message for the PDU release initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE RELEASE COMMAND message with "Cause" equal to "Normal Release" or "User inactivity", "Load balancing TAU required", "Release due to CN-detected mobility", "O&M intervention", or on transmission by the PDU SESSION RESOURCE MODIFY RESPONSE message for the PDU modification initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE MODIFY REQUEST message with the "Cause" equal to "Normal Release", or on transmission by the NG-RAN of UE CONTEXT RELEASE COMPLETE for the UE context release initiated by the NG-RAN with the exception of the corresponding UE CONTEXT RELEASE REQUEST message with the cause equal to "Normal Release" or "User inactivity", "Partial handover", "Successful handover", or on transmission by the NG-RAN of UE CONTEXT RELEASE COMPLETE message for the UE context release initiated by the AMF with the exception of the corresponding UE CONTEXT RELEASE COMMAND message with "Cause" equal to "Normal Release", "Handover Cancelled" or a successful mobility activity (e.g., cause "Successful Handover", or "NG Intra system Handover triggered"), or on receipt by the NG-RAN of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all QoS flows in the corresponding PATH SWITCH REQUEST need to be released , or on transmission of a NG RESET ACKNOWLEDGE message to AMF; or on receipt of a NG RESET ACKNOWLEDGE message from AMF, if any of the UL or DL are considered active in 3GPP TS 38.413 [11].

QoS flows with bursty flow are considered active when there is still data transmission in the DL or UL. QoS flows with continuous flow are always seen as active QoS flows in the context of this measurement. Each corresponding QoS flows to release is added to the relevant measurement per QoS level (mapped 5QI or QCI in NR option 3), the possible 5QIs are described in TS 23.501 [4]. The sum of all supported per QoS flow measurements shall equal the total number of QoS flows attempted to release when the QoS flows is active according to the definition of bursty flow/continuous flow. In case only a subset of per QoS flows measurements is supported, a sum subcounter will be provided first. 

How to define for a particular 5QI if the QoS flow is of type bursty flow or continuous flow is outside the scope of this document.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS flows plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form QF.RelActNbr.QoS.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132275]5.1.1.13.1.2	Number of QoS flows attempted to release 
a)	This measurement provides the number of QoS flows attempted to release. The measurement is split into subcounters per QoS level and per S-NSSAI. 
b)	CC.
c)	On receipt by the gNB of an PDU SESSION RESOURCE RELEASE COMMAND or PDU SESSION RESOURCE MODIFY REQUEST message, or on gNB send the message of UE CONTEXT RELEASE REQUEST or PDU SESSION RESOURCE NOTIFY to AMF, each requested QoS Flow release Item in the message is release to the relevant measurement per QoS level, the possible QoS levels are included in TS 38.413.  The sum of all supported per QoS level measurements shall equal the total number of Qos FlowS attempted to setup plus the number of S-NSSAI. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first. Measurements are subcounters per 5QI and subcounters per S-NSSAI.
d)	A single integer value.
e)	The measurement name has the form:
QF.ReleaseAttNbr.5QI where 5QI identifies the 5QI and
QF.ReleaseAttNbr.SNSSAI identifies the S-NSSAI
f)	NRCellCU.
g)	Valid for packet switched traffic. 
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132276]5.1.1.13.2	QoS flow activity
5.1.1.13.2.1	In-session activity time for QoS flow
a)	This measurement provides the aggregated active session time for QoS flow in a cell. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	CC.
c)	Number of "in session" seconds aggregated for QoS flows with a certain QoS level. , where "in session" has the following definitions: 
-  QoS flows with bursty flow  is said to be "in session" for a UE if any QoS flow data (UL or DL) has been transferred during the last 100 ms for that 5QI 
- QoS flows with continuous flow are always seen as being "in session" in the context of this measurement, and the session  time is increased from the first data transmission on the QoS flow until 100 ms after the last data transmission on the QoS flow.

The sum of all supported per QoS flow measurements shall equal the total session seconds. In case only a subset of per QoS flow measurements is supported, a sum subcounter will be provided first. 

How to decide for a particular QoS level if the QoS flow is of type continuous flow is outside the scope of this document.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form QF.SessionTimeQoS.QoS.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].
Note: This measurement is applicable for all gNB deployment scenarios
5.1.1.13.2.2	In-session activity time for UE
a)	This measurement provides the aggregated active session time for UEs in a cell. 
b)	CC.
c)	Number of session seconds aggregated for UEs in a cell. 
For QoS flows with bursty flow, a  UE is said to be "in session" if any QoS flow data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms. 
For QoS flows with continuous flow, the  QoS flows (and the UE) is always seen as being "in session" in the context of this measurement, and the session  time is increased from the first data transmission on the QoS flow until 100 ms after the last data transmission on the QoS flow.
d)	Each measurement is an integer value.
e)	The measurement name has the form QF.SessionTimeUE
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132277]5.1.1.13.3	QoS flow setup
[bookmark: _Toc20132278]5.1.1.13.3.1	Number of QoS flow attempted to setup 
a)	This measurement provides the number of QoS flows attempted to setup. The measurement is split into subcounters per QoS level (5QI).
b)	CC.
c)	On receipt by the NG-RAN of a PDU SESSION RESOURCE SETUP REQUEST message, or receipt by the NG-RAN of a INITIAL CONTEXT SETUP REQUEST message, or receipt by the NG-RAN of a PDU SESSION RESOURCE MODIFY REQUEST message, each requested QoS flow in the message is added to the relevant measurement per QoS level (5QI) and per S-NSSAI, the possible 5QIs are included in TS 23.501 [4]. The sum of all supported per QoS level measurements shall equal the total number of QoS flows attempted to setup. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus the number of S-NSSAIs, plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form.
QF. EstabAttNbr.5QI where 5QI identifies the 5QI and
QF. EstabAttNbr.SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132279]5.1.1.13.3.2	Number of QoS flow successfully established
a)	This measurement provides the number of QoS flows successfully established. The measurement is split into subcounters per QoS level and per S-NSSAI.
b)	CC.
c)	On transmission by the NG-RAN of a PDU SESSION RESOURCE SETUP RESPONSE message, or transmission by the NG-RAN of a INITIAL CONTEXT SETUP RESPONSE message, or transmission by the NG-RAN of a PDU SESSION RESOURCE MODIFY RESPONSE message, each QoS flow successfully established is added to the relevant measurement per QoS level (5QI) and per S-NSSAI, the possible 5QIs are included in TS 23.501 [4]. The sum of all supported per QoS level measurements shall equal the total number of QoS flows successfully setup. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form:
 QF.EstabSuccNbr.5QI where 5QI identifies the 5QI and
QF. EstabSuccNbr.SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132280]5.1.1.13.3.3	Number of QoS flow failed to setup 
a)	This measurement provides the number of QoS flows failed to setup. The measurement is split into subcounters per failure cause.
b)	CC.
c)	On transmission by the NG-RAN of a PDU SESSION RESOURCE SETUP RESPONSE message, or transmission by the NG-RAN of a INITIAL CONTEXT SETUP RESPONSE message, or transmission by the NG-RAN of a PDU SESSION RESOURCE MODIFY RESPONSE message, each QoS flow failed to establish is added to the relevant measurement per cause, the possible causes are included in TS 38.413 [18]. The sum of all supported per cause measurements shall equal the total number of additional QoS flows failed to setup. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form QF. EstabFailNbr.Cause
where Cause identifies the cause resulting in the QoS flow setup failure.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS
Note: This measurement is applicable for all gNB deployment scenarios. 

[bookmark: _Toc20132281]5.1.1.14	Void
[bookmark: _Toc20132282]5.1.1.15	RRC connection establishment related measurements
[bookmark: _Toc20132283]5.1.1.15.1	Attempted RRC connection establishments
a)	This measurement provides the number of RRC connection establishment attempts for each establishment cause. 
b)	CC
c)	Receipt of an RRCSetupRequest message by the gNB from the UE. Each RRCSetupRequest message received is added to the relevant per establishment cause measurement. RRCSetupRequests that are received while a setup procedure is already ongoing for this UE are excluded. RRCSetupRequests that are received during AMF Overload action (see clause 9.3.1.105 in TS 38.413) are effectively to be excluded from the measurement. The possible establishmentCause are included in TS 38.331 [20] (clause 6.2.2). The sum of all supported per cause measurement values shall be equal the total number of RRCSetupRequest.
d)	Each measurement is an integer value. The number of measurements is equal to the number of establishment causes.
e)	RRC.ConnEstabAtt.Cause where Cause identifies the establishment cause.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance within accessibility area.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132284]5.1.1.15.2	Successful RRC connection establishments 
a)	This measurement provides the number of successful RRC establishments for each establishment cause.   
b)	CC
[bookmark: _Hlk533151134]c)	Receipt by the gNB of an RRCSetupComplete message following a RRC connection setup request. Each RRCSetupComplete message received is added to the relevant per establishment cause measurement. The possible causes are included in TS 38.331 [20] (clause 6.2.2). The sum of all supported per cause measurements shall be equal the total number of RRCSetupComplete messages. 
d)	Each measurement is an integer value. The number of measurements is equal to the number of establishment causes.
e)	RRC.ConnEstabSucc.Cause where Cause identifies the establishment cause.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance within accessibility area.
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132285]5.1.1.16	UE-associated logical NG-connection related measurements
[bookmark: _Toc20132286]5.1.1.16.1	Attempted UE-associated logical NG-connection establishment from gNB to AMF
a)	This measurement provides the number of attempted UE-associated logical NG-connection establishments from gNB to AMF, for each RRCSetupRequest establishment cause. The possible causes are included in TS 38.331 [20] (clause 6.2.2).
b)	CC.
c)	On transmission of an INITIAL UE MESSAGE by the gNodeB to the AMF (See 38.413 [11], clause 8.6.1), the relevant per RRCSetupRequest establishment cause measurement is incremented by 1. 
d)	Each subcounter is an integer value. The number of measurements is equal to the number of establishment causes.
e)	UECNTX.ConnEstabAtt.Cause  where Cause identifies the establishment cause.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance within accessibility area.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132287]5.1.1.16.2	Successful UE-associated logical NG-connection establishment from gNB to AMF 
a)	This measurement provides the number of successful UE-associated logical NG-connection establishments from gNB to AMF, for each RRCSetupRequest establishment cause. The possible causes are included in TS 38.331 [20] (clause 6.2.2).   
b)	CC.
c)	On receipt by the gNB of first message from AMF which succeeds INITIAL UE MESSAGE message on an UE-associated logical NG-connection (See 36.413 11], clause 8.6.1), the relevant per RRCSetupRequest establishment cause measurement is incremented by 1. 
d)	Each subcounter is an integer value. The number of measurements is equal to the number of establishment causes.
e)	UECNTX.ConnEstabSucc.Cause  where Cause identifies the establishment cause.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance within accessibility area.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132288]5.1.1.17	RRC Connection Re-establishment
[bookmark: _Toc20132289]5.1.1.17.1	Number of RRC connection re-establishment attempts
a)	This measurement provides the number of RRC connection re-establishment attempts.
b)	CC.
c)	On Receipt of RRCReestablishmentRequest message from UE (see TS 38.331[20]). 
d)	Each measurement is an integer value.
e)	The measurement name has the form RRC.ReEstabAtt.
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.

[bookmark: _Toc20132290]5.1.1.17.2	Successful RRC connection re-establishment with UE context 
a)	This measurement provides the successful number of RRC connection re-establishment when UE context can be retrieved.
b)	CC.
c)	On Transmission of a RRCReestablishmentComplete message to UE for RRC connection re-establishment (see TS 38.331[20]). 
d)	Each measurement is an integer value.
e)	The measurement name has the form RRC.ReEstabSuccWithUeContext.
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132291]5.1.1.17.3	Successful RRC connection re-establishment without UE context 
a)	This measurement provides the successful number of RRC connection re-establishment when UE context can not be retrieved.
b)	CC.
c)	On Transmission of a RRCSetupComplete message to UE for RRC connection re-establishment (see TS 38.331[20]). 
d)	Each measurement is an integer value.
e)	The measurement name has the form RRC.ReEstabSuccWithoutUeContext.
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132292]5.1.1.18	RRC Connection Resuming
[bookmark: _Toc20132293]5.1.1.18.1	Number of RRC connection resuming attempts 
a)	This measurement provides the number of RRC connection resuming attempts.
b)	CC.
c)	On Receipt of the RRCResumeRequest message or RRCResumeRequest1 from UE.Each RRCResumeRequest is added to the relevant subcounter per resume cause. 
d)	Each subcounter is an integer value.
e)	The measurement name has the form RRC.ResumeAtt.cause
	Where cause indicates the resume cause defined in clause 6.2.2 of TS 38.331 [20].
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132294]5.1.1.18.2	Successful RRC connection resuming  
a)	This measurement provides the total successful number of RRC connection resuming.
b)	CC.
c)	On Receipt of a RRCResumeComplete message from UE for RRC connection resuming. Each successful RRC connection resuming is added to the relevant subcounter per resume cause. 
d)	Each subcounter is an integer value.
e)	The measurement name has the form RRC.ResumeSucc.cause
	Where cause indicates the resume cause defined in clause 6.2.2 of TS 38.331 [20].
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132295]5.1.1.18.3	Successful RRC connection resuming with fallback 
a)	This measurement provides the successful number of RRC connection resuming by fallback to RRC connection establishment.
b)	CC.
c)	On Receipt of a RRCSetupComplete message from UE for RRC connection resuming by fallback to RRC connection establishment. Each successful RRC connection resuming is added to the relevant subcounter per resume cause.  
d)	Each subcounter is an integer value.
e)	The measurement name has the form RRC.ResumeSuccByFallback.cause.
	Where cause indicates the resume cause defined in clause 6.2.2 of TS 38.331 [20].
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132296]5.1.1.18.4	RRC connection resuming followed by network release  
a)	This measurement provides the number of RRC connection resuming followed by network release.
b)	CC.
c)	On Transmission of a RRCRelease message to UE after RRC connection resuming request. 
d)	Each measurement is an integer value.
e)	The measurement name has the form RRC.ResumeFollowedbyNetworkRelease.
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132297]5.1.1.18.5	RRC connection resuming followed by network suspension
a)	This measurement provides the number of RRC connection resuming followed by network suspension.
b)	CC.
c)	On Transmission of a RRCRelease with suspension configuration message to UE after RRC connection resume request. 
d)	Each measurement is an integer value.
e)	The measurement name has the form RRC.ResumeFollowedbySuspension.
f)	NRCellCU.
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132298]5.1.1.19	Power, Energy and Environmental (PEE) measurements
[bookmark: _Toc20132299]5.1.1.19.1	Applicability of measurements
The PEE related measurements defined here are valid for a 5G Physical Network Function (PNF). The NR NRM is defined in TS 28.541 [26].
[bookmark: _Toc20132300]5.1.1.19.2	PNF Power Consumption
[bookmark: _Toc20132301]5.1.1.19.2.1	Average Power
a)	This measurement provides the average power consumed over the measurement period.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	A real value in watts (W).
e)	The measurement name has the form PEE.AvgPower
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132302]5.1.119.2.2	Minimum Power
a)	This measurement provides the minimum power consumed during the measurement period
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	A real value in watts (W).
e)	The measurement name has the form PEE.MinPower
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132303]5.1.1.19.2.3	Maximum Power
a)	This measurement provides the maximum power consumed during the measurement period.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	A real value in watts (W).
e)	The measurement name has the form PEE.MaxPower
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132304]5.1.1.19.3	PNF Energy consumption
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 [25] – clauses 4.4.3.1, 4.4.3.4, Annex A.
d)	A real value in kilowatt-hours (kWh).
e)	The measurement name has the form PEE.Energy
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132305]5.1.1.19.4	PNF Temperature
[bookmark: _Toc20132306]5.1.1.19.4.1	Average Temperature
a)	This measurement provides the average temperature over the measurement period.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clause 4.4.3.4, Annex A.
d)	A real value in degrees Celsius (°C).
e)	The measurement name has the form PEE.AvgTemperature
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132307]5.1.1.19.4.2	Minimum Temperature
a)	This measurement provides the minimum temperature during the measurement period.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clause 4.4.3.4, Annex A.
d)	A real value in degrees Celsius (°C).
e)	The measurement name has the form PEE.MinTemperature
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132308]5.1.1.19.4.3	Maximum Temperature
a)	This measurement provides the maximum temperature during the measurement period.
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clause 4.4.3.4, Annex A.
d)	A real value in degrees Celsius (°C).
e)	The measurement name has the form PEE.MaxTemperature
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios
[bookmark: _Toc20132309]5.1.1.19.5	PNF 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 [25] – Clauses 4.4.3.3, 4.4.3.4, Annex B.
d)	A real value in volts (V).
e)	The measurement name has the form PEE.Voltage.
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132310]5.1.1.19.6	PNF 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 [25] – Clauses 4.4.3.3, 4.4.3.4, Annex B.
d)	A real value in amperes (A).
e)	The measurement name has the form PEE.Current.
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
[bookmark: _Toc20132311]5.1.1.19.7	PNF Humidity
a)	This measurement provides the percentage of humidity during the measurement period
b)	SI.
c)	This measurement is obtained according to the method defined in ETSI ES 202 336-12 [25] – clause 4.4.3.3, Annex B.
d)	An integer value from 0 to 100.
e)	The measurement name has the form PEE.Humidity.
f)	ManagedElement 
g)	Valid for packet switching.
h)	5GS.
Note: This measurement is applicable for all gNB deployment scenarios.
	Second of changes



5.1.1.X1	PDCP Data Volume
5.1.1.X1.1	DL PDCP SDU Data Volume Measurements
5.1.1.X1.1.1	DL Cell PDCP SDU Data Volume
a) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits entering the NG-RAN PDCP layers. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeDL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS .
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note: This measurement is applicable for non-split gNB deployment scenario.
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.1.X1.1.2	DL Cell PDCP SDU Data Volume on X2 Interface 
b) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered on X2 interface in DC-scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits transferred in the downlink through X2 interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeX2DL_Filter.
Where filter is a combination of PLMN ID and QoS level.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level. 

f)	NRCellCU.
g)	Valid for packet switched traffic..
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note: This measurement is applicable for non-split gNB deployment scenario. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.1.X1.1.3	DL Cell PDCP SDU Data Volume on Xn Interface 
a) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered on Xn interface in DC-scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits transferred in the downlink through Xn interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeXnDL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note: This measurement is applicable for non-split gNB deployment scenario.
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.1.X1.2	UL PDCP SDU Data Volume Measurements
5.1.1.X1.2.1	UL Cell PDCP SDU Data Volume
a) This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to higher layers. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits delivered from PDCP layer to higher layers. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeUL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note: This measurement is applicable for non-split gNB deployment scenario.
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.1.X1.2.2	UL Cell PDCP SDU Data Volume on X2 Interface 
b) This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered on X2 interface in NSA scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC
c)	This measurement is obtained by counting the number of bits transferred in the uplink through X2 interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeX2UL_Filter.
Where filter is a combination of PLMN ID and QoS level.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS. 
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note:  This measurement is applicable for non-split gNB deployment scenario.
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.1.X1.2.3	UL Cell PDCP SDU Data Volume on Xn Interface 
a) This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered on Xn interface in SA scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits transferred in the uplink through Xn interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeXnUL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic..
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note This measurement is applicable for non-split gNB deployment scenario. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
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5.1.1.Y1	Packet Loss Rate
5.1.1.Y1.1	UL PDCP SDU Loss Rate
a)	This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss including any packet losses in the air interface, in the gNB-CU and on the F1-U interface.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI.
c)	This measurement is obtained as:  1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. If transmission of a packet might continue in another cell, it shall not be included in this count. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).
d)	Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurements is perfomed, the measurements are equal to the number of mapped 5QIs.  
e)	The measurement name has the form DRB.PacketLossRateUl or optionally DRB.PacketLossRateUl.QOS where QOS identifies the target quality of service class.
f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.NRCellCU measurement applies only for 2-split deployment.
5.1.1.Y1.2	UL F1-U Packet Loss Rate
a)	This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss on the F1-U interface.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI
c)	This measurement is obtained as:  1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for option 3).
d)	Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs.
e)	The measurement name has the form DRB.F1UPacketLossRateUl or optionally DRB.F1UPacketLossRateUl.QOS where QOS identifies the target quality of service class.
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y1.3	DL F1-U Packet Loss Rate
a)	This measurement provides the fraction of PDCP SDU packets which are not successfully received at the gNB-DU). It is a measure of the DL packet loss on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI
c)	This measurement is obtained as:  1000000* Number of missing DL GTP sequence numbers (TS 29.281), representing packets that are not delivered to lower layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3). 
d)	Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.F1UPacketLossRateDl or optionally DRB.F1UPacketLossRateDl.QOS where QOS identifies the target quality of service class.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y2	Packet Drop Rate
5.1.1.Y2.1	DL PDCP SDU Drop rate in gNB-CU-UP
a)	This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to high traffic load, traffic management etc in the gNB-CU-UP. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-CU-UP without any part of it having been transmitted on the F1-U or Xn-U or X2-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
NOTE: this measurement may include packets that were supposed to be sent via the eUtran air interface if using NR split bearer option 3, 4 or 7.
b)	SI. 
c)	This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the F1-U or Xn-U or X2-U interface, of a data radio bearer, that are discarded in the PDCP layer, divided by Number of DL packets for data radio bearers that has entered PDCP upper SAP. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).
d)	Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs.  
e)	The measurement name has the form DRB.PdcpPacketDropRateDl or optionally DRB.PdcpPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.NRCellCU measurement applies only for 2-split deployment.
5.1.1.Y2.2	DL Packet Drop Rate in gNB-DU
a)	This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to high traffic load, traffic management etc in the gNB-DU. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-DU without any part of it having been transmitted on the air interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI.
c)	This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer, that are discarded in the gNB-DU divided by Number of DL packets for data radio bearers that were received from gNB-CU-UP. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).
d)	Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.RlcPacketDropRateDl or optionally DRB.RlcPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y3	Packet delay
5.1.1.Y3.1	Average delay DL in CU-UP
a)	This measurement provides the average (arithmetic mean) PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination) divided by total number of PDCP SDUs arriving at NG-U ingress IP termination. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are, the number of measurements is equal to sum of the number of mapped 5QIs and S-NSSAIs. 
e)	The measurement name has the form DRB.PdcpSduDelayDl, 
optionally DRB.PdcpSduDelayDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.PdcpSduDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.. 
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y3.2	Average delay DL on F1-U
a)	This measurement provides the average (arithmetic mean) GTP packet delay DL on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.PdcpF1DelayDl, 
optionally DRB.GtpF1DelayDl.QOS where QOS identifies the target quality of service, and
optionally DRB.GtpF1DelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y3.3	Average delay DL in gNB-DU
a)	This measurement provides the average (arithmetic mean) RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI. Each measurement is an integer representing the mean delay in microseconds. 
d)	The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.RlcSduDelayDl, 
optionally DRB.RlcSduDelayDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.RlcSduDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y3.4	Distribution of delay DL in CU-UP
a)	This measurement provides the distribution of PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay within the gNB-CU-UP for a PDCP SDU packet by: the time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 
d)	Each measurement is an integer representing the number of PDCP SDU packets measured with the delay within the range of the bin.
e)	DRB.PdcpSduDelayDlDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.PdcpSduDelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific. 
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y3.5	Distribution of delay DL on F1-U
a)	This measurement provides the distribution of GTP packet delay DL on the F1-U interface. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay on F1-U for a GTP packet by: the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 
d)	Each measurement is an integer representing the number of GTP packets measured with the delay within the range of the bin.
e)	DRB.GtpF1DelayDlDist.Bin.QOS where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.GtpF1DelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific.
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). 
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y3.6	Distribution of delay DL in gNB-DU
a)	This measurement provides the distribution of RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the delay on the downlink within the gNB-DU for a RLC SDU packet by: the time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement.
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin.
e)	DRB.RlcSduDelayDlDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.RlcSduDelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specifics.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y4	IP Latency measurements
5.1.1.Y4.1	General information
This subclause  defines the DL latency in gNB-DU. DL latency measurements for CU-UP and F1-U are not defined.
5.1.3.4.2	Average IP Latency DL in gNB-DU
a)	This measurement provides the average IP Latency in DL (arithmetic mean) within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is optionally split into subcounters per QoS level and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for IP packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination when there is no other prior data to be transmitted to the same UE in the gNB-DU. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the average latency in microseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are measurement is performed, the number of measurements is equal to the sum of number of supported mapped 5QIs and the number of S-NSSAIs. 
e)	The measurement name has the form DRB.RlcSduLatencyDl, 
optionally DRB.RlcSduLatencyDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.RlcSduLatencyDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y4.3	Distribution of IP Latency DL in gNB-DU
a)	This measurement provides the distribution of IP Latency in DL within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is split into subcounters per QoS level and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the latency on the downlink within the gNB-DU for a RLC SDU packet by: time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for IP packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU; and 2) incrementing the corresponding bin with the latency range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the latency within the range of the bin.
e)	DRB.RlcSduLatencyDlDist.bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a latency range which is vendor specific;
DRB.RlcSduLatencyDlDist.bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a latency range which is vendor specifics.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). 
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y5	UE Context Release 
5.1.1.Y5.1	UE Context Release Request (gNB-DU initiated) 
a)	This measurement provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause.
b)	SI
c)	Transmission of an UE CONTEXT RELEASE REQUEST message initiated by gNB-DU. Each release request is to be added to the relevant cause measurement. The possible causes are defined in 38.473 [6]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by gNB-DU. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form UECNTX.RelReq.Cause 
	where Cause identifies the release cause.
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y5.2	Number of UE Context Release Requests (gNB-CU initiated) 
a)	This measurement provides the number of UE CONTEXT RELEASE initiated by gNB-CU for each release cause.
b) 	SI
c)	Transmission of an UE CONTEXT RELEASE  COMMAND message initiated by gNB-CU. Each release request is to be added to the relevant cause measurement. The possible causes are defined in 38.473 [6]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by gNB-CU. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form UECNTX.RelCmd.Cause where Cause identifies the release cause.
f)	NRCellCU
g)	Valid for packet switched traffic 
h)	5GS
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y6	PDCP data volume measurements
5.1.1.Y6.1	PDCP PDU data volume Measurement
5.1.1.Y6.1.1	DL PDCP PDU Data Volume
a) This measurement provides the Data Volume (amount of PDCP PDU bits) in the downlink delivered from GNB-CU to GNB-DU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
b)	CC.
c)	This measurement is obtained by counting the number of DL PDCP PDU bits sent to GNB-DU. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
The measurements of DL Cell PDCP PDU Data Volume in Dual-Connectivity scenarios is not included.
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpPduVolumeDL_Filter. 

f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.NRCellCU measurement applies only for 2-split deployment.

5.1.1.Y6.1.2	UL PDCP PDU Data Volume
a)  This measurement provides the Data Volume (amount of PDCP PDU bits) in the uplink delievered from GNB-DU to GNB-CU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). The unit is Mbit (1MBits=1000*1000 bits).
b)	CC
c)	This measurement is obtained by counting the number of bits entering the GNB-CU. The measurement is performed at the PDCP PDU level.  The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The measurements of UL Cell PDCP PDU Data Volume in Dual-Connectivity scenarios is not included.
d)	Each measurement is an integer value representing the number of bits measured in Mbits. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpSduVolumeUl_Filter.
f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario. NRCellCU measurement applies only for 2-split deployment.
5.1.1.Y6.2	PDCP SDU data volume Measurement
5.1.1.Y6.2.1	DL PDCP SDU Data Volume
a)	This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC
c)	This measurement is obtained by counting the number of bits entering the NG-RAN PDCP layer. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
d)	Each measurement is an integer value representing the number of bits measured in Mbits. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpSduVolumeDl_Filter.

f)	 GNBCUUPFunction.	
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS. 
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
Note: This measurement is applicable for split gNB deployment scenario.NRCellCU measurement applies only for 2-split deployment.

5.1.1.Y6.2.2	UL PDCP SDU Data Volume
a)	This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to SDAP layer or UPF. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits leaving the NG-RAN PDCP layer. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
d)	Each measurement is an integer value representing the number of bits measured in Mbits. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpSduVolumeUL_Filter.

f)   GNBCUUPFunction.	
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS. 
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). 
Note: This measurement is applicable for split gNB deployment scenario.NRCellCU measurement applies only for 2-split deployment.
5.1.1.Y6.2.3	DL PDCP SDU Data Volume per interface
b) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to GNB-DU (F1-U interface), to external gNB-CU-UP (Xn-U interface) and to external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).
b)	CC
c)	This measurement is obtained by counting the number of DL PDCP SDU bits sent to GNB-DU (F1-U interface), sent to external gNB-CU-UP (Xn-U interface) and sent to external eNB (X2-U interface). The measurement is performed in GNB-CU-UP per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per interface (F1-U, Xn-U, X2-U).
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of QoS levels per interface plus the number of S-NSSAIs per interface.
e)	The measurement names have the form: 

- 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)
	where QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI.

f)	EP_F1U (F1-U interface), EP_XnU (Xn-U interface), EP_X2U (X2-U interface).
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y6.2.4	UL PDCP SDU Data Volume per interface
a)	This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).
b)	CC.
c)	This measurement is obtained by counting the number of UL PDCP SDU bits entering the GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is performed in GNB-CU-UP per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of QoS levels per interface plus the number of S-NSSAIs per interface.

e)	The measurement names have the form:

- 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 (X2-U interface measurements).
	where QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	EP_F1U (F1-U interface), EP_XnU (Xn-U interface), EP_X2U (X2-U interface).
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area.
Note: This measurement is applicable for split gNB deployment scenario. 
5.1.1.Y7	Handovers measurements
5.1.1.Y7.1	Intra-gNB handovers
5.1.1.Y7.1.1	Number of requested handover preparations
a)	This measurement provides the number of outgoing intra-gNB handover preparations requested by the source NRCellCU for split gNB deployment. 
b)	CC.
c)	For split gNB deployment the measurement is triggered and stepped by 1 when gNB-CUCP is sending UE CONTEXT MODIFY REQUEST message (see 3GPP TS 38.473 [6]) to gNB-DU to initiate an intra-gNB handover.
d)	A single integer value.
e)	MM.HoPrepIntraReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y7.1.2	Number of successful handover preparations
a)	This measurement provides the number of successful intra-gNB handover preparations received by the source NRCellCU, for split gNB deployment. 
b)	CC
c)	For split gNB deployment the measurement is triggered and steped by 1 when gNB-CUCP receives UE CONTEXT MODIFY RESPONSE message (see 3GPP TS 38.473 [6]) from gNB-DU to initiate a successful intra-gNB handover. 
d)	A single integer value.
e)	MM.HoPrepIntraSucc.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y8	Distribution of Normally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the histogram result of the samples related to normally released call (5QI 1 QoS Flow) duration collected during measurement period duration. 
b)	CC
c)	Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup or additional 5QI 1 QoS Flow setup procedure or incoming handover till the point in time the 5QI 1 QoS Flow is released via gNB or AMF initiated release procedure or successful outgoing handover according to 3GPP TS 37.340 due to normal release cause. Triggering is done for the bin the given sample falls in.
d)	Each measurement is an integer value. 
e)	The measurement name has the form 5QI1QoSflow.Rel.NormCallDurationBinX where X denotes the X-th bin from total number of N configured bins. X-th bin stands for the normal call duration which is within the range from tx-1 to tx.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS  
i)	Each histogram function is represented by the configured number of bins with configured bin width by operator. 
Note: This measurement is applicable for split gNB deployment scenario.
5.1.1.Y9	Distribution of Abnormally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the histogram result of the samples related to abnormally released call (5QI 1 QoS Flow) duration collected during measurement period duration.  
b)	CC
c)	Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup or additional 5QI 1 QoS Flow setup procedure or incoming handover till the point in time the 5QI 1 QoS Flow is released via gNB or AMF initiated release procedure according to 3GPP TS 37.340 due to abnormal release cause. Triggering is done for the bin the given sample falls in.
d)	Each measurement is an integer value. 
e)	The measurement name has the form 5QI1QoSflow.Rel.AbnormCallDurationBinX where X denotes the X-th bin from total number of N configured bins. X-th bin stands for the abnormal call duration which is within the range from tx-1 to tx.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS 
i)	Each histogram function is represented by the configured number of bins with configured bin width by operator. 
Note: This measurement is applicable for split gNB deployment scenario.
	Fourth of changes



[bookmark: _Toc20132312][bookmark: _Hlk532548810]5.1.2	Performance measurements valid only for non-split gNB deployment scenarioVoid
[bookmark: _Toc20132313]5.1.2.1	PDCP Data Volume
[bookmark: _Toc20132314]5.1.2.1.1	DL PDCP SDU Data Volume Measurements
5.1.2.1.1.1	DL Cell PDCP SDU Data Volume
c) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits entering the NG-RAN PDCP layers. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeDL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS .
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.2.1.1.2	DL Cell PDCP SDU Data Volume on X2 Interface 
d) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered on X2 interface in DC-scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits transferred in the downlink through X2 interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeX2DL_Filter.
Where filter is a combination of PLMN ID and QoS level.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level. 

f)	NRCellCU.
g)	Valid for packet switched traffic..
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.2.1.1.3	DL Cell PDCP SDU Data Volume on Xn Interface 
b) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered on Xn interface in DC-scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits transferred in the downlink through Xn interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeXnDL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
[bookmark: _Toc20132315]5.1.2.1.2	UL PDCP SDU Data Volume Measurements
5.1.2.1.2.1	UL Cell PDCP SDU Data Volume
c) This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to higher layers. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits delivered from PDCP layer to higher layers. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeUL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.2.1.2.2	UL Cell PDCP SDU Data Volume on X2 Interface 
d) This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered on X2 interface in NSA scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC
c)	This measurement is obtained by counting the number of bits transferred in the uplink through X2 interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeX2UL_Filter.
Where filter is a combination of PLMN ID and QoS level.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level. 

f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS. 
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
5.1.2.1.2.3	UL Cell PDCP SDU Data Volume on Xn Interface 
b) This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered on Xn interface in SA scenarios. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits transferred in the uplink through Xn interface. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form DRB.PdcpSduVolumeXnUL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	NRCellCU.
g)	Valid for packet switched traffic..
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
[bookmark: _Toc20132316]5.1.3	Performance measurements valid for split gNB deployment scenarioVoid 
[bookmark: _Toc20132317]5.1.3.1	Packet Loss Rate
[bookmark: _Toc20132318]5.1.3.1.1	UL PDCP SDU Loss Rate
a)	This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss including any packet losses in the air interface, in the gNB-CU and on the F1-U interface.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI.
c)	This measurement is obtained as:  1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. If transmission of a packet might continue in another cell, it shall not be included in this count. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).
d)	Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurements is perfomed, the measurements are equal to the number of mapped 5QIs.  
e)	The measurement name has the form DRB.PacketLossRateUl or optionally DRB.PacketLossRateUl.QOS where QOS identifies the target quality of service class.
f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.
[bookmark: _Toc20132319]5.1.3.1.2	UL F1-U Packet Loss Rate
a)	This measurement provides the fraction of PDCP SDU packets which are not successfully received at gNB-CU-UP. It is a measure of the UL packet loss on the F1-U interface.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI
c)	This measurement is obtained as:  1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for option 3).
d)	Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs.
e)	The measurement name has the form DRB.F1UPacketLossRateUl or optionally DRB.F1UPacketLossRateUl.QOS where QOS identifies the target quality of service class.
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132320]5.1.3.1.3	DL F1-U Packet Loss Rate
a)	This measurement provides the fraction of PDCP SDU packets which are not successfully received at the gNB-DU). It is a measure of the DL packet loss on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI
c)	This measurement is obtained as:  1000000* Number of missing DL GTP sequence numbers (TS 29.281), representing packets that are not delivered to lower layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3). 
d)	Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.F1UPacketLossRateDl or optionally DRB.F1UPacketLossRateDl.QOS where QOS identifies the target quality of service class.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132321]5.1.3.2	Packet Drop Rate
[bookmark: _Toc20132322]5.1.3.2.1	DL PDCP SDU Drop rate in gNB-CU-UP
a)	This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to high traffic load, traffic management etc in the gNB-CU-UP. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-CU-UP without any part of it having been transmitted on the F1-U or Xn-U or X2-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
NOTE: this measurement may include packets that were supposed to be sent via the eUtran air interface if using NR split bearer option 3, 4 or 7.
b)	SI. 
c)	This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the F1-U or Xn-U or X2-U interface, of a data radio bearer, that are discarded in the PDCP layer, divided by Number of DL packets for data radio bearers that has entered PDCP upper SAP. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).
d)	Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs.  
e)	The measurement name has the form DRB.PdcpPacketDropRateDl or optionally DRB.PdcpPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.
[bookmark: _Toc20132323]5.1.3.2.2	DL Packet Drop Rate in gNB-DU
a)	This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to high traffic load, traffic management etc in the gNB-DU. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-DU without any part of it having been transmitted on the air interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	SI.
c)	This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer, that are discarded in the gNB-DU divided by Number of DL packets for data radio bearers that were received from gNB-CU-UP. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).
d)	Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.RlcPacketDropRateDl or optionally DRB.RlcPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132324]5.1.3.3	Packet delay
[bookmark: _Toc20132325]5.1.3.3.1	Average delay DL in CU-UP
a)	This measurement provides the average (arithmetic mean) PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination) divided by total number of PDCP SDUs arriving at NG-U ingress IP termination. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are, the number of measurements is equal to sum of the number of mapped 5QIs and S-NSSAIs. 
e)	The measurement name has the form DRB.PdcpSduDelayDl, 
optionally DRB.PdcpSduDelayDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.PdcpSduDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.. 
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132326]5.1.3.3.2	Average delay DL on F1-U
a)	This measurement provides the average (arithmetic mean) GTP packet delay DL on the F1-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.PdcpF1DelayDl, 
optionally DRB.GtpF1DelayDl.QOS where QOS identifies the target quality of service, and
optionally DRB.GtpF1DelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132327]5.1.3.3.3	Average delay DL in gNB-DU
a)	This measurement provides the average (arithmetic mean) RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI. Each measurement is an integer representing the mean delay in microseconds. 
d)	The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs. 
e)	The measurement name has the form DRB.RlcSduDelayDl, 
optionally DRB.RlcSduDelayDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.RlcSduDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132328]5.1.3.3.4	Distribution of delay DL in CU-UP
a)	This measurement provides the distribution of PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay within the gNB-CU-UP for a PDCP SDU packet by: the time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 
d)	Each measurement is an integer representing the number of PDCP SDU packets measured with the delay within the range of the bin.
e)	DRB.PdcpSduDelayDlDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.PdcpSduDelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific. 
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132329]5.1.3.3.5	Distribution of delay DL on F1-U
a)	This measurement provides the distribution of GTP packet delay DL on the F1-U interface. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay on F1-U for a GTP packet by: the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 
d)	Each measurement is an integer representing the number of GTP packets measured with the delay within the range of the bin.
e)	DRB.GtpF1DelayDlDist.Bin.QOS where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.GtpF1DelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific.
f)	GNBCUUPFunction
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132330]5.1.3.3.6	Distribution of delay DL in gNB-DU
a)	This measurement provides the distribution of RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the delay on the downlink within the gNB-DU for a RLC SDU packet by: the time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement.
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin.
e)	DRB.RlcSduDelayDlDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.RlcSduDelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specifics.
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132331]5.1.3.4	IP Latency measurements
[bookmark: _Toc20132332]5.1.3.4.1	General information
This subclause  defines the DL latency in gNB-DU. DL latency measurements for CU-UP and F1-U are not defined.
[bookmark: _Toc20132333]5.1.3.4.2	Average IP Latency DL in gNB-DU
a)	This measurement provides the average IP Latency in DL (arithmetic mean) within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is optionally split into subcounters per QoS level and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for IP packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination when there is no other prior data to be transmitted to the same UE in the gNB-DU. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the average latency in microseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are measurement is performed, the number of measurements is equal to the sum of number of supported mapped 5QIs and the number of S-NSSAIs. 
e)	The measurement name has the form DRB.RlcSduLatencyDl, 
optionally DRB.RlcSduLatencyDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.RlcSduLatencyDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132334]5.1.3.4.3	Distribution of IP Latency DL in gNB-DU
a)	This measurement provides the distribution of IP Latency in DL within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is split into subcounters per QoS level and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the latency on the downlink within the gNB-DU for a RLC SDU packet by: time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for IP packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU; and 2) incrementing the corresponding bin with the latency range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the latency within the range of the bin.
e)	DRB.RlcSduLatencyDlDist.bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a latency range which is vendor specific;
DRB.RlcSduLatencyDlDist.bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a latency range which is vendor specifics.
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
[bookmark: _Toc20132335]5.1.3.5	UE Context Release 
[bookmark: _Toc20132336]5.1.3.5.1	UE Context Release Request (gNB-DU initiated) 
a)	This measurement provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause.
b)	SI
c)	Transmission of an UE CONTEXT RELEASE REQUEST message initiated by gNB-DU. Each release request is to be added to the relevant cause measurement. The possible causes are defined in 38.473 [6]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by gNB-DU. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form UECNTX.RelReq.Cause 
	where Cause identifies the release cause.
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS
[bookmark: _Toc20132337]5.1.3.5.2	Number of UE Context Release Requests (gNB-CU initiated) 
a)	This measurement provides the number of UE CONTEXT RELEASE initiated by gNB-CU for each release cause.
b) 	SI
c)	Transmission of an UE CONTEXT RELEASE  COMMAND message initiated by gNB-CU. Each release request is to be added to the relevant cause measurement. The possible causes are defined in 38.473 [6]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by gNB-CU. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form UECNTX.RelCmd.Cause where Cause identifies the release cause.
f)	NRCellCU
g)	Valid for packet switched traffic 
h)	5GS

[bookmark: _Toc20132338]5.1.3.6	PDCP data volume measurements
[bookmark: _Toc20132339]5.1.3.6.1	PDCP PDU data volume Measurement
5.1.3.6.1.1	DL PDCP PDU Data Volume
c) This measurement provides the Data Volume (amount of PDCP PDU bits) in the downlink delivered from GNB-CU to GNB-DU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
b)	CC.
c)	This measurement is obtained by counting the number of DL PDCP PDU bits sent to GNB-DU. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
The measurements of DL Cell PDCP PDU Data Volume in Dual-Connectivity scenarios is not included.
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpPduVolumeDL_Filter. 

f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.

5.1.3.6.1.2	UL PDCP PDU Data Volume
a)  This measurement provides the Data Volume (amount of PDCP PDU bits) in the uplink delievered from GNB-DU to GNB-CU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). The unit is Mbit (1MBits=1000*1000 bits).
b)	CC
c)	This measurement is obtained by counting the number of bits entering the GNB-CU. The measurement is performed at the PDCP PDU level.  The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The measurements of UL Cell PDCP PDU Data Volume in Dual-Connectivity scenarios is not included.
d)	Each measurement is an integer value representing the number of bits measured in Mbits. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpSduVolumeUl_Filter.
f)	GNBCUUPFunction.
NRCellCU.
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.
[bookmark: _Toc20132340]5.1.3.6.2	PDCP SDU data volume Measurement
5.1.3.6.2.1	DL PDCP SDU Data Volume
This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC
c)	This measurement is obtained by counting the number of bits entering the NG-RAN PDCP layer. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3).
d)	Each measurement is an integer value representing the number of bits measured in Mbits. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpSduVolumeDl_Filter.

f)	 GNBCUUPFunction.	
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS. 
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.

5.1.3.6.2.2	UL PDCP SDU Data Volume
a)	This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to SDAP layer or UPF. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
The unit is Mbit.
b)	CC.
c)	This measurement is obtained by counting the number of bits leaving the NG-RAN PDCP layer. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3). 
d)	Each measurement is an integer value representing the number of bits measured in Mbits. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.
e)	The measurement name has the form QosFlow.PdcpSduVolumeUL_Filter.

f)   GNBCUUPFunction.	
NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS. 
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.
5.1.3.6.2.3	DL PDCP SDU Data Volume per interface
d) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered from GNB-CU-UP to GNB-DU (F1-U interface), to external gNB-CU-UP (Xn-U interface) and to external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).
b)	CC
c)	This measurement is obtained by counting the number of DL PDCP SDU bits sent to GNB-DU (F1-U interface), sent to external gNB-CU-UP (Xn-U interface) and sent to external eNB (X2-U interface). The measurement is performed in GNB-CU-UP per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per interface (F1-U, Xn-U, X2-U).
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of QoS levels per interface plus the number of S-NSSAIs per interface.
e)	The measurement names have the form: 

- 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)
[bookmark: _Hlk532546275]	where QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI.

f)	EP_F1U (F1-U interface), EP_XnU (Xn-U interface), EP_X2U (X2-U interface).
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
[bookmark: _Toc20132341]5.1.3.6.2.4	UL PDCP SDU Data Volume per interface
a)	This measurement provides the Data Volume (amount of PDCP SDU bits) in the uplink delivered to GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).
b)	CC.
c)	This measurement is obtained by counting the number of UL PDCP SDU bits entering the GNB-CU-UP from GNB-DU (F1-U interface), from external gNB-CU-UP (Xn-U interface) and from external eNB (X2-U interface). The measurement is performed in GNB-CU-UP per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI, and reported per Interface (F1-U, Xn-U, X2-U).
d)	Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of QoS levels per interface plus the number of S-NSSAIs per interface.

e)	The measurement names have the form:

- 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 (X2-U interface measurements).
	where QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)	EP_F1U (F1-U interface), EP_XnU (Xn-U interface), EP_X2U (X2-U interface).
g)	Valid for packet switched traffic. 
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 
[bookmark: _Toc20132342][bookmark: _Hlk5811783]5.1.3.7	Handovers measurements
[bookmark: _Toc20132343]5.1.3.7.1	Intra-gNB handovers
[bookmark: _Toc20132344]5.1.3.7.1.1	Number of requested handover preparations
a)	This measurement provides the number of outgoing intra-gNB handover preparations requested by the source NRCellCU for split gNB deployment. 
b)	CC.
c)	For split gNB deployment the measurement is triggered and stepped by 1 when gNB-CUCP is sending UE CONTEXT MODIFY REQUEST message (see 3GPP TS 38.473 [6]) to gNB-DU to initiate an intra-gNB handover.
d)	A single integer value.
e)	MM.HoPrepIntraReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
[bookmark: _Toc20132345]5.1.3.7.1.2	Number of successful handover preparations
a)	This measurement provides the number of successful intra-gNB handover preparations received by the source NRCellCU, for split gNB deployment. 
b)	CC
c)	For split gNB deployment the measurement is triggered and steped by 1 when gNB-CUCP receives UE CONTEXT MODIFY RESPONSE message (see 3GPP TS 38.473 [6]) from gNB-DU to initiate a successful intra-gNB handover. 
d)	A single integer value.
e)	MM.HoPrepIntraSucc.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurement is for performance assurance.
[bookmark: _Toc20132346]5.1.3.8	Distribution of Normally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the histogram result of the samples related to normally released call (5QI 1 QoS Flow) duration collected during measurement period duration. 
b)	CC
c)	Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup or additional 5QI 1 QoS Flow setup procedure or incoming handover till the point in time the 5QI 1 QoS Flow is released via gNB or AMF initiated release procedure or successful outgoing handover according to 3GPP TS 37.340 due to normal release cause. Triggering is done for the bin the given sample falls in.
d)	Each measurement is an integer value. 
e)	The measurement name has the form 5QI1QoSflow.Rel.NormCallDurationBinX where X denotes the X-th bin from total number of N configured bins. X-th bin stands for the normal call duration which is within the range from tx-1 to tx.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS  
i)	Each histogram function is represented by the configured number of bins with configured bin width by operator.
[bookmark: _Toc20132347]5.1.3.9	Distribution of Abnormally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the histogram result of the samples related to abnormally released call (5QI 1 QoS Flow) duration collected during measurement period duration.  
b)	CC
c)	Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup or additional 5QI 1 QoS Flow setup procedure or incoming handover till the point in time the 5QI 1 QoS Flow is released via gNB or AMF initiated release procedure according to 3GPP TS 37.340 due to abnormal release cause. Triggering is done for the bin the given sample falls in.
d)	Each measurement is an integer value. 
e)	The measurement name has the form 5QI1QoSflow.Rel.AbnormCallDurationBinX where X denotes the X-th bin from total number of N configured bins. X-th bin stands for the abnormal call duration which is within the range from tx-1 to tx.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS 
i)	Each histogram function is represented by the configured number of bins with configured bin width by operator.
	End of changes
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