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	1st change


[bookmark: _Toc158104337]6.3.1.1.7	Average RLC packet delay in the UL 
a)	This measurement provides the average (arithmetic mean) RLC packet delay on the uplink, i.e., the delay within the gNB-DU. The measurement is calculated per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. This measurement is also referred to as D2.2 (see TS 38.314 [8]) as part of UL M6 measurement (see TS 37.320 [9]).
b)	DER (n=1)
c)	This measurement is obtained according to the definition in clause 4.2.1.2.3 of TS 38.314 [8], named "Average RLC packet delay in the UL per DRB per UE". The measurement is performed 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 QoS levels 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.RlcDelayUlUe.Filter, 
Where Filter is a combination of QoS level and S-NSSAI, QoS level represents the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. f)	NRCellDU.
f)	NRCellDU.
g)	S-TMSI.
h)	One usage of this measurement is to support the end-to-end data volume transfer time analytics conducted by NWDAF (see TS 23.288 [7]).
	Next change



[bookmark: _Toc158104339]6.3.1.2	Packet Loss for all gNB deployment scenario
[bookmark: _Toc158104340]6.3.1.2.1	DL Packet Loss Rate on Uu
a)	This measurement provides the DL Packet (i.e., RLC SDU) Loss rate on Uu interface. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. This measurement is also referred to as DL M7 in TS 37.320 [9].
b)	CC
c)	This measurement is obtained according to the definition in clause 4.2.1.5.1 of TS 38.314 [8], named "Packet Uu Loss Rate in the DL per DRB per UE". The measurement is performed per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels multiplied by the number of supported S-NSSAIs. 
e)	DRB.PacketLossRateUuDlUe.Filter, 
Where Filter is a combination of QoS level and S-NSSAI, QoS level represents the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI. 
f)	NRCellDU
g)	S-TMSI
h)	One usage of this measurement is to support ML training and performance evaluation.
[bookmark: _Toc158104341]6.3.1.3	Packet loss for split gNB deployment scenario
[bookmark: _Toc158104342]6.3.1.3.1	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), and subcounters per supported S-NSSAI. This measurement is also referred to as UL M7 in TS 37.320 [9].
b)	SI
c)	This measurement is obtained as: 1,000,000* 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) and per supported S-NSSAI.
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 and S-NSSAI level measurements are performed, the measurements are equal to the number of mapped 5QIs and the number of supported S-NSSAIs.  
e)	The measurement name has the form DRB.PacketLossRateUlUe, and optionally
DRB.PacketLossRateUlUe.QoS where QoS identifies the target quality of service class, and DRB.PacketLossRateUlUe.SNSSAI where SNSSAI identifies the S-NSSAI. 
f)	GNBCUUPFunction;
g)	S-TMSI
h)	One usage of this measurement is to support ML training and performance evaluation.
[bookmark: _Toc158104343]6.3.1.3.2	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) and subcounters per supported S-NSSAI. This measurement is also referred to as UL M7 in TS 37.320 [9]. 
b)	SI
c)	This measurement is obtained as: 1,000,000* Number of missing UL GTP sequence numbers (TS 29.281 [15]), 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) and per supported S-NSSAI.
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 and S-NSSAI level measurement are performed, the measurements are equal to the number of mapped 5QIs and the number of supported S-NSSAIs.
e)	The measurement name has the form DRB.F1UpacketLossRateUlUe, and optionally DRB.F1UPacketLossRateUlUe.QoS where QoS identifies the target quality of service class, and DRB.F1UPacketLossRateUlUe.SNSSAI where SNSSAI identifies the S-NSSAI.
f)	GNBCUUPFunction
g)	S-TMSI
h)	One usage of this measurement is to support ML training and performance evaluation.
[bookmark: _Toc158104344]6.3.1.3.3	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), and subcounters per supported S-NSSAI. This measurement is also referred to as DL M7 in TS 37.320 [9].
b)	SI
c)	This measurement is obtained as: 1,000,000* Number of missing DL GTP sequence numbers (TS 29.281 [15]), 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) and per supported S-NSSAI.
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 and S-NSSAI level measurement are performed, the measurements are equal to the number of mapped 5QIs and the number of supported S-NSSAIs.
e)	The measurement name has the form DRB.F1UpacketLossRateDlUe, and optionally DRB.F1UPacketLossRateDlUe.QoS where QoS identifies the target quality of service class, and DRB.F1UPacketLossRateDlUe.SNSSAI where SNSSAI identifies the S-NSSAI.
f)	NRCellDU
g)	S-TMSI
h)	One usage of this measurement is to support ML training and performance evaluation.
[bookmark: _Toc158104345]6.3.1.4	UE throughput
[bookmark: _Toc158104346]6.3.1.4.1	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 of 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. This measurement is also referred to as DL M5 in TS 37.320 [9].
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.

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 Data Radio Bearer (DRB) is emptied.

	[image: ]
	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. 

	[image: ]
	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.

	[image: ]
	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 are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs. 
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.
f)	NRCellDU 
g)	S-TMSI
h)	One usage of this measurement is to support ML training and performance evaluation.
[bookmark: _Toc158104347]6.3.1.4.2	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 of 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. This measurement is also referred to as UL M5 in TS 37.320[9].
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.
If , ×1000 [kbit/s]
If , 0 [kbit/s]
For small data bursts, where all buffered data is included in one initial HARQ transmission [image: ]otherwise [image: ]
	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 Data Radio Bearer (DRB) is emptied.

	[image: ]
	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 

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

	[image: ]
	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 are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs.
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.
f)	NRCellDU 
g)	S-TMSI
h)	One usage of this measurement is to support ML training and performance evaluation.
	
End of change
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