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	1st modified section



[bookmark: _Toc20141991][bookmark: _Toc27476482][bookmark: _Toc35961019][bookmark: _Toc44494703][bookmark: _Toc45099111]6.3.6	RAN UE Throughput
[bookmark: _Toc20141992][bookmark: _Toc27476483][bookmark: _Toc35961020][bookmark: _Toc44494704][bookmark: _Toc45099112]6.3.6.1	DefinitionVoid
a)	UEDLThrp, UEULThrp.
b)	This KPI that describes how NG-RAN impacts the service quality provided to an end-user. 
It is obtained by payload data volume on RLC level per elapsed time unit on the air interface, for transfers restricted by the air interface. The KPI unit is kbit/s and the KPI type is MEAN.
c)	RAN UE Throughput DL = DRB.UEThpDl and 
RAN UE Throughput UL = DRB.UEThpUl
or optionally RAN UE Throughput DL for single mapped 5QI or QCI = DRB.UEThpDl.QoS and 
RAN UE Throughput UL for single mapped 5QI or QCI = DRB.UEThpUl.QoS 
d)	 SubNetwork, NRCellDU 
[bookmark: _Toc20141993][bookmark: _Toc27476484][bookmark: _Toc35961021][bookmark: _Toc44494705][bookmark: _Toc45099113]6.3.6.2	RAN UE Throughput Extended definition
To achieve a Throughput measurement (below examples are given for DL) that is independent of file size and gives a relevant result it is important to remove the volume and time when the resource on the radio interface is not fully utilized. (Successful transmission, buffer empty in figure 1).
Time (slots)
Data arrives to 
empty DL buffer
First data is 
transmitted to the UE
The send buffer is 
again empty
calculations since it 
can be impacted 
by packet size of 
User Plane (UP) packets.
ThpTimeDl
Failed transmission (
”
Block 
error
”
)
Successful transmission, 
buffer not empty
Successful transmission, 
buffer empty
ThpVolDl =
∑
Total DL transferred volume =
∑
(kbits)
+
(kbits)
UE Throughput in DL =
ThpVolDl / ThpTimeDl (kbits/s)
No transmission, buffer not 
empty (e.g. due to contention)
The last slot shall always be removed from

Figure 1
To achieve a throughput measurement that is independent of bursty traffic pattern, it is important to make sure that idle gaps between incoming data is not included in the measurements. That shall be done as considering each burst of data as one sample.



	[bookmark: _Toc20141986][bookmark: _Toc27476477][bookmark: _Toc45099085]Next modified section


6.3.6.x	DL RAN UE throughput
[bookmark: _Toc45099086]6.3.6.x.1	DL RAN UE throughput for a NRCellDU
a)	DlUeThroughput _Cell. 
b)	This KPI describes the average DL RAN UE throughput for a NRCellDU. The KPI type is MEAN in kbit per second. This KPI can optionally be split into KPIs per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.
c)	Below is the equation for average DL RAN UE throughput for a NRCellDU:
DlUeThroughput _Cell = DRB.UEThpDl;
and optionally: DlUeThroughput _Cell.QOS = DRB.UEThpDl.QOS, where QOS identifies the target quality of service class;
and optionally: DlUeThroughput _Cell.SNSSAI = DRB.UEThpDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
d)	NRCellDU
[bookmark: _Toc45099087]6.3.6.x.2	DL RAN UE throughput for a sub-network
a)	DlUeThroughput _SNw. 
b)	This KPI describes the average DL RAN UE throughput for a sub-network. The KPI type is MEAN in kbit per second. This KPI can optionally be split into KPIs per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.
c)	Below is the equation for average DL RAN UE throughput for a sub-network, where
-	W is the measurement for the weighted average, it is one of the following:
-	the DL data volume of the NR cell;
-	a weight defined by the consumer of KPI
-	the #NRCellDU is the number of NRCellDU’s in the SubNetwork.
 
and optionally KPI on SubNetwork level per QoS and per S-NSSAI:
 
 
d)	SubNetwork
[bookmark: _Toc45099088]6.3.6.x.3	DL RAN UE throughput for a network slice subnet
a)	DlUeThroughput _Nss. 
b)	This KPI describes the average DL RAN UE throughput for a network slice subnet. The KPI type is MEAN in kbit per second.
c)	Below is the equation for average DL RAN UE throughput for a network slice subnet, where
-	W is the measurement for the weighted average, it is one of the following:
-	the DL data volume of the NR cell;
-	a weight defined by the consumer of KPI
-	the #NRCellDU is the number of NRCellDU’s associated with the NetworkSliceSubnet.
 , where the SNSSAI identifies the S-NSSAI that the NetworkSliceSubnet supports.
d)	NetworkSliceSubnet
	Next modified section


6.3.6.y	UL RAN UE throughput
6.3.6.y.1	UL RAN UE throughput for a NRCellDU
a)	UlUeThroughput_Cell. 
b)	This KPI describes the average UL RAN UE throughput for a NRCellDU. The KPI type is MEAN in kbit per second. This KPI can optionally be split into KPIs per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.
c)	Below is the equation for average UL RAN UE throughput for a NRCellDU:
UlUeThroughput _Cell = DRB.UEThpUl;
and optionally: UlUeThroughput_Cell.QOS = DRB.UEThpUl.QOS, where QOS identifies the target quality of service class;
and optionally: UlUeThroughput_Cell.SNSSAI = DRB.UEThpUl.SNSSAI, where SNSSAI identifies the S-NSSAI.
d)	NRCellDU
6.3.6.y.2	UL RAN UE throughput for a sub-network
a)	UlUeThroughput_SNw. 
b)	This KPI describes the average UL RAN UE throughput for a sub-network. The KPI type is MEAN in kbit per second. This KPI can optionally be split into KPIs per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.
c)	Below is the equation for average UL RAN UE throughput for a sub-network, where
-	W is the measurement for the weighted average, it is one of the following:
-	the UL data volume of the NR cell;
-	a weight defined by the consumer of KPI
-	the #NRCellDU is the number of NRCellDU’s in the SubNetwork.
 
and optionally KPI on SubNetwork level per QoS and per S-NSSAI:
 
 
d)	SubNetwork
6.3.6.y.3	UL RAN UE throughput for a network slice subnet
a)	UlUeThroughput _Nss. 
b)	This KPI describes the average UL RAN UE throughput for a network slice subnet. The KPI type is MEAN in kbit per second.
c)	Below is the equation for average UL RAN UE throughput for a network slice subnet, where
-	W is the measurement for the weighted average, it is one of the following:
-	the UL data volume of the NR cell;
-	a weight defined by the consumer of KPI
-	the #NRCellDU is the number of NRCellDU’s associated with the NetworkSliceSubnet.
 , where the SNSSAI identifies the S-NSSAI that the NetworkSliceSubnet supports.
d)	NetworkSliceSubnet

	End of modified section
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