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	First change


[bookmark: _Toc20132209][bookmark: _Toc27473244][bookmark: _Toc35955898][bookmark: _Toc44491862][bookmark: _Toc51689789][bookmark: _Toc51750463][bookmark: _Toc51774723][bookmark: _Toc51775337][bookmark: _Toc51775953][bookmark: _Toc58515336][bookmark: _Toc98860564]5.1.1.1	Packet Delay
[bookmark: _Toc20132210][bookmark: _Toc27473245][bookmark: _Toc35955899][bookmark: _Toc44491863][bookmark: _Toc51689790][bookmark: _Toc51750464][bookmark: _Toc51774724][bookmark: _Toc51775338][bookmark: _Toc51775954][bookmark: _Toc58515337][bookmark: _Toc98860565]5.1.1.1.1	Average delay DL air-interface
a)	This measurement provides the average (arithmetic mean) time it takes for packet transmission over the air-interface in the downlink direction. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (point in time when the last part of an RLC SDU packet was  sent to the UE which was consequently confirmed by reception of HARQ  ACK from UE for UM mode or point in time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of RLC ACK for AM mode, minus time when corresponding RLC SDU part arriving at MAC layer) divided by total number of RLC SDUs transmitted to UE successfully.  The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is a real representing the mean delay in 0.1 millisecond.  The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported 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.AirIfDelayDl_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 QCI level, and SNSSAI represents S-NSSAI. 
[bookmark: OLE_LINK1]f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario)
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: _Toc20132211][bookmark: _Toc27473246][bookmark: _Toc35955900][bookmark: _Toc44491864][bookmark: _Toc51689791][bookmark: _Toc51750465][bookmark: _Toc51774725][bookmark: _Toc51775339][bookmark: _Toc51775955][bookmark: _Toc58515338][bookmark: _Toc98860566]5.1.1.1.2	Distribution of delay DL air-interface
a)	This measurement provides the distribution of the time it takes for packet transmission over the air-interface in the downlink direction. The measurement is calculated per PLMN ID andper QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained by 1) calculating the DL delay for an RLC SDU packet by: point in the time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of HARQ ACK for UM mode or point in time when the last part of an RLC SDU packet was sent to the UE which was consequently confirmed by reception of RLC ACK for AM mode, minus the time when corresponding RLC SDU part arriving at MAC layer; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the counters. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported S-NSSAIs.
[Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100.
e)	DRB.AirIfDelayDist.Bin_Filter, where Bin indicates a delay range which is vendor specific;
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 QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario)
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: _Toc35955901][bookmark: _Toc44491865][bookmark: _Toc51689792][bookmark: _Toc51750466][bookmark: _Toc51774726][bookmark: _Toc51775340][bookmark: _Toc51775956][bookmark: _Toc58515339][bookmark: _Toc98860567]5.1.1.1.3	Average delay UL on over-the-air interface
a)	This measurement provides the average (arithmetic mean) over-the-air packet delay on the uplink. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained according to the definition in TS 38.314 [29], named "Average over-the-air interface packet delay in the UL per DRB per UE". The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. 
d)	Each measurement is a real representing the mean delay in 0.1 millisecond. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported 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.AirIfDelayUl_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 QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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: _Toc44491866][bookmark: _Toc51689793][bookmark: _Toc51750467][bookmark: _Toc51774727][bookmark: _Toc51775341][bookmark: _Toc51775957][bookmark: _Toc58515340][bookmark: _Toc98860568]5.1.1.1.4	Average RLC packet delay in the UL 
a)	This measurement provides the average (arithmetic mean) RLC packet delay on the uplink, ie the delay within the gNB-DU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained according to the definition in TS 38.314 [29], named "Average RLC packet delay in the UL per DRB per UE". The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. 
d)	Each measurement is a real representing the mean delay in the unit 0.1 milliseconds.  The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported 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.RlcDelayUl_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 QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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).

	Next change


[bookmark: _Toc20132221][bookmark: _Toc27473256][bookmark: _Toc35955911][bookmark: _Toc44491882][bookmark: _Toc51689809][bookmark: _Toc51750483][bookmark: _Toc51774743][bookmark: _Toc51775357][bookmark: _Toc51775973][bookmark: _Toc58515356][bookmark: _Toc98860588]5.1.1.3	UE throughput
[bookmark: _Toc20132222][bookmark: _Toc27473257][bookmark: _Toc35955912][bookmark: _Toc44491883][bookmark: _Toc51689810][bookmark: _Toc51750484][bookmark: _Toc51774744][bookmark: _Toc51775358][bookmark: _Toc51775974][bookmark: _Toc58515357][bookmark: _Toc98860589]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) and subcounters per supported S-NSSAI, and subcounters per PLMN ID.
b)	DER(N=1)
c)	This measurement is obtained according to the following formula based on the "ThpVolDl" and "ThpTimeDl" defined below. Separate counters are maintained for each mapped 5QI (or QCI for option 3) and for each supported S-NSSAI, and for each PLMN ID. 


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 subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs. 
e)	The measurement name has the form 
DRB.UEThpDl, or optionally DRB.UEThpDl.QOS, where QOS identifies the target quality of service class, and DRB.UEThpDl.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEThpDl.PLMN, where PLMN identifies the PLMN ID..
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario) 
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: _Toc20132223][bookmark: _Toc27473258][bookmark: _Toc35955913][bookmark: _Toc44491884][bookmark: _Toc51689811][bookmark: _Toc51750485][bookmark: _Toc51774745][bookmark: _Toc51775359][bookmark: _Toc51775975][bookmark: _Toc58515358][bookmark: _Toc98860590]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. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSA, and subcounters per PLMN IDI.
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. Separate counters are maintained for each mapped 5QI (or QCI for option 3) and for each supported S-NSSAI.
d)	A set of integers, each representing the (integer) number of samples with a DL UE throughput in the range represented by that bin. If the optional QoS level subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs.
e)	The measurement name has the form 
DRB.UEThpDlDist.Bin where Bin represents the bin, or optionally DRB.UEThpDlDist.Bin.QOS, where QOS identifies the target quality of service class, and DRB.UEThpDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEThpDlDist.Bin.PLMN, where PLMN identifies the PLMN ID.
NOTE: Number of bins and the range for each bin is left to implementation
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario) 
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: _Toc20132224][bookmark: _Toc27473259][bookmark: _Toc35955914][bookmark: _Toc44491885][bookmark: _Toc51689812][bookmark: _Toc51750486][bookmark: _Toc51774746][bookmark: _Toc51775360][bookmark: _Toc51775976][bookmark: _Toc58515359][bookmark: _Toc98860591]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) and subcounters per supported S-NSSAI, and subcounters per PLMN ID.
B)	DER(N=1)
c)	This measurement is obtained according to the following formula based on the "ThpVolUl" and "ThpTimeUl" defined below. Separate counters are maintained for each mapped 5QI (or QCI for option 3) and for each supported S-NSSAI, and for each PLMN ID. 


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 subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs.
e)	The measurement name has the form 
DRB.UEThpUl, or optionally DRB.UEThpUl.QOS, where QOS identifies the target quality of service class  and DRB.UEThpUl.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEThpUl.PLMN, where PLMN identifies the PLMN ID.
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario) 
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: _Toc20132225][bookmark: _Toc27473260][bookmark: _Toc35955915][bookmark: _Toc44491886][bookmark: _Toc51689813][bookmark: _Toc51750487][bookmark: _Toc51774747][bookmark: _Toc51775361][bookmark: _Toc51775977][bookmark: _Toc58515360][bookmark: _Toc98860592]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. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSAI, and subcounters per PLMN ID.
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. Separate counters are maintained for each mapped 5QI (or QCI for option 3) and for each supported S-NSSAI, and for each PLMN ID.
d)	A set of integers, each representing the (integer) number of samples with a UL UE throughput in the range represented by that bin. If the optional QoS level subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs.
e)	The measurement name has the form 
DRB.UEThpUlDist.Bin where Bin represents the bin, or optionally DRB.UEThpUlDist.Bin.QOS, where QOS identifies the target quality of service class, and DRB.UEThpUlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEThpUlDist.Bin.PLMN, where PLMN identifies the PLMN ID.
NOTE: Number of bins and the range for each bin is left to implementation
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario) 
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: _Toc20132226][bookmark: _Toc27473261][bookmark: _Toc35955916][bookmark: _Toc44491887][bookmark: _Toc51689814][bookmark: _Toc51750488][bookmark: _Toc51774748][bookmark: _Toc51775362][bookmark: _Toc51775978][bookmark: _Toc58515361][bookmark: _Toc98860593]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) and subcounters per supported S-NSSAI, and subcounters per PLMN ID.
b)	SI.
c)	For periods when no data is transferred at all Percentage Unrestricted Volume DL = 0, otherwise:
 [image: ]


	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 subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are perfomed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs.  
e)	The measurement name has the form 
DRB.UEUnresVolDl or optionally DRB.UEUnresVolDl.QOS, where QOS identifies the target quality of service class, or DRB.UEUnresVolDl.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEUnresVolDl.PLMN, where PLMN identifies the PLMN ID.
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario)  
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: _Toc20132227][bookmark: _Toc27473262][bookmark: _Toc35955917][bookmark: _Toc44491888][bookmark: _Toc51689815][bookmark: _Toc51750489][bookmark: _Toc51774749][bookmark: _Toc51775363][bookmark: _Toc51775979][bookmark: _Toc58515362][bookmark: _Toc98860594]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) and subcounters per supported S-NSSAI, and subcounters per PLMN ID.
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 subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs. 
e)	The measurement name has the form 
DRB.UEUnresVolUl or optionally DRB.UEUnresVolUl.QOS, where QOS identifies the target quality of service class , and DRB.UEUnresVolUl.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEUnresVolUl.PLMN, where PLMN identifies the PLMN ID.
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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).


	Next change


[bookmark: _Toc35956024][bookmark: _Toc44491997][bookmark: _Toc51689926][bookmark: _Toc51750611][bookmark: _Toc51774871][bookmark: _Toc51775485][bookmark: _Toc51776101][bookmark: _Toc58515484][bookmark: _Toc98860764][bookmark: _Toc35956025]5.1.1.23	Number of Active Ues
[bookmark: _Toc44491998][bookmark: _Toc51689927][bookmark: _Toc51750612][bookmark: _Toc51774872][bookmark: _Toc51775486][bookmark: _Toc51776102][bookmark: _Toc58515485][bookmark: _Toc98860765]5.1.1.23.1	Mean number of Active UEs in the DL per cell
a)	This measurement provides the mean number of active DRBs for UEs in an NRCellDU. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or/and QCI in NR option 3) and per supported S-NSSAI. 
b)	DER (n=1).
c)	This measurement is obtained by aggregating the measurement " Mean number of Active UEs in the DL per DRB per cell " (see clause 4.2.1.3.2 in TS 38.314 [29]). The measurement is performed per PLMN ID and per QoS level (mapped 5QI or/and QCI in NR option 3) and per supported S-NSSAI. 
d)	Each measurement is a single integer value. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported 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.MeanActiveUeDl_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/and QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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: _Toc35956026][bookmark: _Toc44491999][bookmark: _Toc51689928][bookmark: _Toc51750613][bookmark: _Toc51774873][bookmark: _Toc51775487][bookmark: _Toc51776103][bookmark: _Toc58515486][bookmark: _Toc98860766]5.1.1.23.2	Max number of Active UEs in the DL per cell
a)	This measurement provides the max number of active DRBs for UEs in an NRCellDU.  The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or/and QCI in NR option 3) and per supported S-NSSAI. 
b)	DER (n=1).
c)	This measurement is defined according to measurement " Max number of Active UEs in the DL per DRB per cell " (see clause 4.2.1.3.3 in TS 38.314 [29]). The measurement is performed per PLMN ID and per QoS level (mapped 5QI or/and QCI in NR option 3) and per supported S-NSSAI. d)	Each measurement is a single integer value. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported 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.MaxActiveUeDl_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/and QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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: _Toc35956027][bookmark: _Toc44492000][bookmark: _Toc51689929][bookmark: _Toc51750614][bookmark: _Toc51774874][bookmark: _Toc51775488][bookmark: _Toc51776104][bookmark: _Toc58515487][bookmark: _Toc98860767]5.1.1.23.3	Mean number of Active UEs in the UL per cell
a)	This measurement provides the mean number of active DRBs for UEs in an NRCellDU.  The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or/and QCI in NR option 3) and per supported S-NSSAI. 
b)	DER (n=1)
c)	This measurement is obtained by aggregating the measurement " Mean number of Active UEs in the UL per DRB per cell " (see clause 4.2.1.3.4 in TS 38.314 [29]). The measurement is performed per PLMN ID and per QoS level (mapped 5QI or/and QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is a single integer value. The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of supported 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.MeanActiveUeUl_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/and QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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: _Toc35956028][bookmark: _Toc44492001][bookmark: _Toc51689930][bookmark: _Toc51750615][bookmark: _Toc51774875][bookmark: _Toc51775489][bookmark: _Toc51776105][bookmark: _Toc58515488][bookmark: _Toc98860768]5.1.1.23.4	Max number of Active UEs in the UL per cell
a)	This measurement provides the max number of active DRBs for UEs in an NRCellDU.  The measurement is optionally split into subcounters per QoS level (mapped 5QI or/and QCI in NR option 3) and subcounters per S-NSSAI. 
b)	DER (n=1)
c)	This measurement is defined by the measurement " Max number of Active UEs in the UL per DRB per cell " (see clause 4.2.1.3.5 in TS 38.314 [29]). Separate counters are optionally maintained for each mapped 5QI (or/and QCI for option 3) and for each S-NSSAI. 
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 (or/and number of QCI for option 3), and the number of S-NSSAIs.
e)	The measurement name has the form DRB.MaxActiveUeUl, 
DRB.MaxActiveUeUl.QOS where QOS identifies the target quality of service class, and
DRB.MaxActiveUeUl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario).
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).


	Next change


[bookmark: _Toc20132331][bookmark: _Toc27473380][bookmark: _Toc35956051][bookmark: _Toc44492040][bookmark: _Toc51689969][bookmark: _Toc51750661][bookmark: _Toc51774921][bookmark: _Toc51775535][bookmark: _Toc51776151][bookmark: _Toc58515537][bookmark: _Toc98860827]5.1.3.4	IP Latency measurements
[bookmark: _Toc20132332][bookmark: _Toc27473381][bookmark: _Toc35956052][bookmark: _Toc44492041][bookmark: _Toc51689970][bookmark: _Toc51750662][bookmark: _Toc51774922][bookmark: _Toc51775536][bookmark: _Toc51776152][bookmark: _Toc58515538][bookmark: _Toc98860828]5.1.3.4.1	General information
This clause  defines the DL latency in gNB-DU. DL latency measurements for CU-UP and F1-U are not defined.
[bookmark: _Toc20132333][bookmark: _Toc27473382][bookmark: _Toc35956053][bookmark: _Toc44492042][bookmark: _Toc51689971][bookmark: _Toc51750663][bookmark: _Toc51774923][bookmark: _Toc51775537][bookmark: _Toc51776153][bookmark: _Toc58515539][bookmark: _Toc98860829]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 a real representing the average latency in 0.1 millisecond. 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 (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario)
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][bookmark: _Toc27473383][bookmark: _Toc35956054][bookmark: _Toc44492043][bookmark: _Toc51689972][bookmark: _Toc51750664][bookmark: _Toc51774924][bookmark: _Toc51775538][bookmark: _Toc51776154][bookmark: _Toc58515540][bookmark: _Toc98860830]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 (for all scenarios except MOCN network sharing with multiple Cell Identity broadcast scenario), 
NROperatorCellDU (for MOCN network sharing with multiple Cell Identity broadcast scenario)
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).


	End of changes
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