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[bookmark: _Toc138162111][bookmark: _Toc51752249][bookmark: _Toc58578582][bookmark: _Toc51751891][bookmark: _Toc27476473][bookmark: _Toc20141982][bookmark: _Toc35961010][bookmark: _Toc45099078][bookmark: _Toc44494670]6.3	Integrity KPI
[bookmark: _Toc35961011][bookmark: _Toc20141983][bookmark: _Toc27476474][bookmark: _Toc51752250][bookmark: _Toc44494671][bookmark: _Toc138162112][bookmark: _Toc45099079][bookmark: _Toc51751892][bookmark: _Toc58578583]6.3.1	Latency and delay of 5G networks
[bookmark: _Toc35961012][bookmark: _Toc20141984][bookmark: _Toc27476475][bookmark: _Toc51751893][bookmark: _Toc138162113][bookmark: _Toc44494672][bookmark: _Toc45099080][bookmark: _Toc51752251][bookmark: _Toc58578584]6.3.1.0	Void
[bookmark: _Toc35961013][bookmark: _Toc27476476][bookmark: _Toc51751894][bookmark: _Toc45099081][bookmark: _Toc20141985][bookmark: _Toc138162114][bookmark: _Toc51752252][bookmark: _Toc58578585][bookmark: _Toc44494673]6.3.1.1	Downlink latency in gNB-DU
a)	DLLat_gNB-DU. 
b)	This KPI describes the gNB-DU part of the packet transmission latency experienced by an end-user. It is used to evaluate the gNB latency contribution to the total packet latency. It is the average (arithmetic mean) of the time from reception of IP packet to gNB-DU until transmission of first part of that packet over the air interface, for a packet arriving when there is no previous data in queue for transmission to the UE. It is a time interval (0.1 mS). The KPI type is MEAN. This KPI can optionally be split into KPIs per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.
c)	DLLat_gNB-DU = DRB.RlcSduLatencyDl
or optionally DLLat_gNB-DU.QoS = DRB.RlcSduLatencyDl.QoS where QOS identifies the target QoS quality of service class. 
or optionally DLLat_gNB-DU.SNSSAI = DRB.RlcSduLatencyDl.SNSSAI where SNSSAI identifies the S-NSSAI.
d)	NRCellDU 
[bookmark: _Toc20141986][bookmark: _Toc35961014][bookmark: _Toc58578586][bookmark: _Toc51751895][bookmark: _Toc44494674][bookmark: _Toc45099082][bookmark: _Toc51752253][bookmark: _Toc27476477][bookmark: _Toc138162115]6.3.1.2	Integrated downlink delay in RAN

[bookmark: _Toc138162116][bookmark: _Toc45099083][bookmark: _Toc51752254][bookmark: _Toc58578587][bookmark: _Toc51751896][bookmark: _Toc44494675]6.3.1.2.1	Downlink delay in NG-RAN for a sub-network
a)	DLDelay_NR_SNw. 
b)	This KPI describes the average packet transmission delay through the RAN part to the UE. It is used to evaluate delay performance of NG-RAN in downlink for a sub-network. It is the weighted average packets delay from reception of IP packet in gNB-CU-UP until the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or until the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode. It is a time interval (0.1 ms). The KPI type is MEAN. 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 are the equations for average “Integrated downlink delay in RAN” for this KPI on SubNetwork level. The “Integrated downlink delay in RAN” is the sum of average DL delay in gNB-CU-UP of the sub-network (DLDelay_gNBCUUP_SNw) and the average DL delay in gNB-DU of the sub-network (DLDelay_gNBDU_SNw):
DLDelay_NR_SNw = DLDelay_gNBCUUP_SNw + DLDelay_gNBDU_SNw 
or optionally DLDelay_ NR_SNw.QOS = DLDelay_gNBCUUP_SNw.QOS + DLDelay_gNBDU_SNw.QOS where QOS identifies the target quality of service class. 
or optionally DLDelay_NR_SNw.SNSSAI = DLDelay_gNBCUUP_SNw.SNSSAI + DLDelay_gNBDU_SNw.SNSSAI where SNSSAI identifies the S-NSSAI.
d)	SubNetwork

[bookmark: _Toc58578588][bookmark: _Toc51751897][bookmark: _Toc44494676][bookmark: _Toc138162117][bookmark: _Toc45099084][bookmark: _Toc51752255]6.3.1.2.2	Downlink delay in NG-RAN for a network slice subnet
a)	DLDelay_NR_Nss. 
b)	This KPI describes the average packet transmission delay through the RAN part to the UE. It is used to evaluate delay performance of NG-RAN in downlink for a network slice subnet. It is the weighted average packets delay from reception of IP packet in gNB-CU-UP until the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or until the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode. It is a time interval (0.1 ms). The KPI type is MEAN. 
c)	Below is the equation for average "Integrated downlink delay in RAN" for this KPI on NetworkSliceSubnet level. The "Integrated downlink delay in RAN" for network slice subnet is the sum of average DL delay in gNB-CU-UP of the network slice subnet (DLDelay_gNBCUUP_Nss) and the average DL delay in gNB-DU of the network slice subnet (DLDelay_gNBDU_Nss):
DLDelay_NR_Nss.SNSSAI = DLDelay_gNBCUUP_Nss.SNSSAI + DLDelay_gNBDU_Nss.SNSSAI where SNSSAI identifies the S-NSSAI that the network slice subnet supports.
d)	NetworkSliceSubnet
[bookmark: _Toc138162118][bookmark: _Toc51752256][bookmark: _Toc45099085][bookmark: _Toc58578589][bookmark: _Toc51751898]6.3.1.3	Downlink delay in gNB-DU
[bookmark: _Toc51751899][bookmark: _Toc51752257][bookmark: _Toc58578590][bookmark: _Toc45099086][bookmark: _Toc138162119]6.3.1.3.1	Downlink delay in gNB-DU for a NRCellDU
a)	DLDelay_gNBDU_Cell. 
b)	This KPI describes the average packet transmission delay through the gNB-DU part to the UE. It is used to evaluate delay performance of gNB-DU in downlink. It is the average packets delay time from arrival of an RLC SDU at the RLC ingress F1-U termination until the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or until the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode. It is a Time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-DU for a NRCellDU:
DLDelay_gNBDU_Cell = DRB.RlcSduDelayDl + DRB.AirIfDelayDl. 
and optionally: DLDelay_gNBDU.QOS = DRB.RlcSduDelayDl.QOS + DRB.AirIfDelayDl.QOS where QOS identifies the target quality of service class. 
and optionally: DLDelay_gNB.SNSSAI = DRB.RlcSduDelayDl.SNSSAI + DRB.AirIfDelayDl.SNSSAI where SNSSAI identifies the S-NSSAI
d)	NRCellDU
[bookmark: _Toc51752258][bookmark: _Toc51751900][bookmark: _Toc45099087][bookmark: _Toc138162120][bookmark: _Toc58578591]6.3.1.3.2	Downlink delay in gNB-DU for a sub-network
a)	DLDelay_gNBDU_SNw. 
b)	This KPI describes the average packet transmission delay through the gNB-DU part to the UE. It is used to evaluate delay performance of gNB-DU in downlink for a sub-network. It is the weighted average packets delay time from arrival of an RLC SDU at the RLC ingress F1-U termination until the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or until the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode. It is a Time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-DU for a sub-network, where
-	W is the measurement for the weighted average, one of the following:
-	the DL data volume of the NR cell;
-	the number of UL user data packets of the NR cell;
-	any other types of 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: _Toc51751901][bookmark: _Toc138162121][bookmark: _Toc58578592][bookmark: _Toc45099088][bookmark: _Toc51752259]6.3.1.3.3	Downlink delay in gNB-DU for a network slice subnet
a)	DLDelay_gNBDU_Nss. 
b)	This KPI describes the average packet transmission delay through the gNB-DU part to the UE. It is used to evaluate delay performance of gNB-DU in downlink for a network slice subnet. It is the weighted average packets delay time from arrival of an RLC SDU at the RLC ingress F1-U termination until the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or until the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode. It is a Time interval (0.1 ms). The KPI type is MEAN. 
c)	Below is the equation for average DL delay in gNB-DU for a network slice subnet, where
-	W is the measurement for the weighted average, one of the following:
-	the DL data volume of the NR cell;
-	the number of DL user data packets of the NR cell;
-	any other types of weight requested by the consumer of KPI;
-	the #NRCellDU is the number of NRCellDU’s associated with the NetworkSliceSubnet.
 
d)	NetworkSliceSubnet
[bookmark: _Toc138162122][bookmark: _Toc58578593][bookmark: _Toc45099089][bookmark: _Toc51752260][bookmark: _Toc51751902]6.3.1.4	Downlink delay in gNB-CU-UP
[bookmark: _Toc58578594][bookmark: _Toc51751903][bookmark: _Toc138162123][bookmark: _Toc45099090][bookmark: _Toc51752261]6.3.1.4.1	Downlink delay in gNB-CU-UP
a)	DLDelay_gNBCUUP. 
b)	This KPI describes the average packet transmission delay through the gNB-CU-UP to the gNB-DU. It is used to evaluate the delay performance of gNB-CU-UP in downlink. It is the average packets delay from reception of IP packet in gNB-CU-UP until the time of arrival, at the gNB-DU, of the RLC SDU at the RLC ingress F1-U termination. It is a Time interval (0.1 ms). The KPI type is MEAN. 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 the equation for average DL delay in a gNB-CU-CP:
DLDelay_gNBCUUP = DRB. PdcpSduDelayDl + DRB.PdcpF1Delay 
and optionally:  DLDelay_ gNBCUUP.QOS = DRB.PdcpSduDelayDl.QOS + DRB.PdcpF1Delay.QOS where QOS identifies the target quality of service class. 
and optionally:  DLDelay_gNBCUUP.SNSSAI = DRB.PdcpSduDelayDl.SNSSAI + DRB.PdcpF1Delay.SNSSAI where SNSSAI identifies the S-NSSAI.
d)	GNBCUUPFunction
e)	In non-split gNB scenario, the value of DRB.PdcpF1Delay (optionally DRB.PdcpF1Delay.QOS, and optionally DRB.PdcpF1Delay.SNSSAI) is set to zero because there are no F1-interfaces in this scenario. 
[bookmark: _Toc138162124][bookmark: _Toc45099091][bookmark: _Toc51752262][bookmark: _Toc58578595][bookmark: _Toc51751904]6.3.1.4.2	Downlink delay in gNB-CU-UP for a sub-network
a)	DLDelay_gNBCUUP_SNw.
b)	This KPI describes the average packet transmission delay through the gNB-CU-UP to the gNB-DU. It is used to evaluate the delay performance of gNB-CU-UP in downlink for a sub-network. It is the weighted average packets delay from reception of IP packet in gNB-CU-UP until the time of arrival, at the gNB-DU, of the RLC SDU at the RLC ingress F1-U termination. It is a Time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-CU-UP for a sub-network, where
-	W is the measurement for the weighted average, one of the following:
-	the DL data volume in gNB-CU-UP;
-	the number of DL user data packets in gNB-CU-UP;
-	any other types of weight requested by the consumer of KPI;
-	the # GNBCUUPFunctions is the number of GNBCUUPFunctions’s in the SubNetwork.
 
and optionally KPI on SubNetwork level per QoS and per S-NSSAI:
 
 
d)	SubNetwork
e)	In non-split gNB scenario, the value of DRB.PdcpF1Delay (optionally DRB.PdcpF1Delay.QOS, and optionally DRB.PdcpF1Delay.SNSSAI) is set to zero because there are no F1-interfaces in this scenario.
[bookmark: _Toc45099092][bookmark: _Toc51751905][bookmark: _Toc58578596][bookmark: _Toc51752263][bookmark: _Toc138162125]6.3.1.4.3	Downlink delay in gNB-CU-UP for a network slice subnet
a)	DLDelay_gNBCUUP_Nss.
b)	This KPI describes the average packet transmission delay through the gNB-CU-UP to gNB-DU. It is used to evaluate the delay performance of gNB-CU-UP in downlink for a network slice subnet. It is the weighted average packets delay from reception of IP packet in gNB-CU-UP until the time of arrival, at the gNB-DU, of the RLC SDU at the RLC ingress F1-U termination. It is a Time interval (0.1 ms). The KPI type is MEAN. 
c)	Below is the equation for average UL delay in gNB-CU-UP for a network slice subnet, where
-	W is the measurement for the weighted average, one of the following:
-	the DL data volume in gNB-CU-UP;
-	the number of DL user data packets in gNB-CU-UP;
-	any other types of weight requested by the consumer of KPI;
-	the # GNBCUUPFunctions is the number of GNBCUUPFunctions’s associated with the NetworkSliceSubnet.
 
d)	NetworkSliceSubnet
e)	In non-split gNB scenario, the value of DRB.PdcpF1Delay.SNSSAI is set to zero because there are no F1-interfaces in this scenario.
[bookmark: _Toc51751906][bookmark: _Toc45099093][bookmark: _Toc51752264][bookmark: _Toc138162126][bookmark: _Toc58578597]6.3.1.5	Uplink delay in gNB-DU
[bookmark: _Toc138162127][bookmark: _Toc58578598][bookmark: _Toc51752265][bookmark: _Toc45099094][bookmark: _Toc51751907]6.3.1.5.1	Uplink delay in gNB-DU for a NR cell
a)	ULDelay_gNBDU_Cell. 
b)	This KPI describes the average packet transmission delay through the gNB-DU part from the UE in a NR cell. It is used to evaluate delay performance of gNB-DU in uplink. It is the average packet delay from when an UL RLC SDU was scheduled, as per the scheduling grant provided, until time when the RLC SDU is sent to PDCP or CU for split gNB. It is a time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-DU for a NRCellDU:
ULDelay_gNBDU_Cell = DRB.RlcDelayUI + DRB.AirIfDelayUI
and optionally:   where QOS identifies the target quality of service class. 
and optionally:   where SNSSAI identifies the S-NSSAI. 
d)	NRCellDU
[bookmark: _Toc45099095][bookmark: _Toc58578599][bookmark: _Toc51751908][bookmark: _Toc51752266][bookmark: _Toc138162128]6.3.1.5.2	Uplink delay in gNB-DU for a sub-network
a)	ULDelay_gNBDU_SNw. 
b)	This KPI describes the average packet transmission delay through the gNB-DU part from the UE for a sub-network. It is used to evaluate delay performance of gNB-DU in uplink for a sub-network. It is the weighted average packet delay from when an UL RLC SDU was scheduled, as per the scheduling grant provided, until time when the RLC SDU is sent to PDCP or CU for split gNB. It is a time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-DU for a sub-network, where
-	W is the measurement for the weighted average, one of the following:
-	the UL data volume of the NR cell;
-	the number of UL user data packets of the NR cell;
-	any other types of 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: _Toc45099096][bookmark: _Toc58578600][bookmark: _Toc51752267][bookmark: _Toc51751909][bookmark: _Toc138162129]6.3.1.5.3	Uplink delay in gNB-DU for a network slice subnet
a)	ULDelay_gNBDU_Nss. 
b)	This KPI describes the average packet transmission delay through the gNB-DU part from the UE for a network slice subnet. It is used to evaluate delay performance of gNB-DU in uplink for a network slice subnet. It is the weighted average packet delay from when an UL RLC SDU was scheduled, as per the scheduling grant provided, until time when the RLC SDU is sent to PDCP or CU for split gNB. It is a time interval (0.1 ms). The KPI type is MEAN.
c)	Below is the equation for average UL delay in gNB-DU for a network slice subnet, where
-	W is the measurement for the weighted average, one of the following:
-	the UL data volume of the NR cell;
-	the number of UL user data packets of the NR cell;
-	any other types of weight requested by the consumer of KPI;
-	the #NRCellDU is the number of NRCellDU’s associated with the NetworkSliceSubnet.
 
d)	NetworkSliceSubnet
[bookmark: _Toc58578601][bookmark: _Toc51752268][bookmark: _Toc45099097][bookmark: _Toc51751910][bookmark: _Toc138162130]6.3.1.6	Uplink delay in gNB-CU-UP
[bookmark: _Toc45099098][bookmark: _Toc58578602][bookmark: _Toc51752269][bookmark: _Toc51751911][bookmark: _Toc138162131]6.3.1.6.1	Uplink delay in gNB-CU-UP
a)	ULDelay_gNBCUUP. 
b)	This KPI describes the average packet transmission delay through the gNB-CU-UP from gNB-DU. It is used to evaluate delay performance of gNB-CU-UP in uplink. It is the average packet delay from when the RLC SDU is sent to PDCP or CU for split gNB, until time when the corresponding PDCP SDU was sent to the core network from gNB-CU-UP. It is a time interval (0.1 ms). The KPI type is MEAN. 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 the equation for average UL delay in a gNB-CU-CP:

and optionally:   where QOS identifies the target quality of service class.
and optionally:   where SNSSAI identifies the S-NSSAI.
d)	GNBCUUPFunction
e)	It is assumed that the F1 uplink delay is the same as the F1 downlink delay. In non-split gNB scenario, the value of DRB.PdcpF1Delay (optionally DRB.PdcpF1Delay.QOS, and optionally DRB.PdcpF1Delay.SNSSAI) is set to zero because there are no F1-interfaces in this scenario. 
[bookmark: _Toc51752270][bookmark: _Toc138162132][bookmark: _Toc45099099][bookmark: _Toc51751912][bookmark: _Toc58578603]6.3.1.6.2	Uplink delay in gNB-CU-UP for a sub-network
a)	ULDelay_gNBCUUP_SNw.
b)	This KPI describes the average packet transmission delay through the gNB-CU-UP part from the gNB-DU for a sub-network. It is used to evaluate delay performance of gNB-CU-UP in uplink for a sub-network. It is the weighted average packet delay from when the RLC SDU is sent to PDCP or CU for split gNB, until time when the corresponding PDCP SDU was sent to the core network from gNB-CU-UP. It is a time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-CU-UP for a sub-network, where
-	W is the measurement for the weighted average, one of the following:
-	the UL data volume in gNB-CU-UP ;
-	the number of UL user data packets in gNB-CU-UP ;
-	any other types of weight requested by the consumer of KPI;
-	the # GNBCUUPFunctions is the number of GNBCUUPFunctions’s in the SubNetwork.
 
and optionally KPI on SubNetwork level per QoS and per S-NSSAI:
 
 
d)	SubNetwork
e)	It is assumed that the F1 uplink delay is the same as the F1 downlink delay. In non-split gNB scenario, the value of DRB.PdcpF1Delay (optionally DRB.PdcpF1Delay.QOS, and optionally DRB.PdcpF1Delay.SNSSAI) is set to zero because there are no F1-interfaces in this scenario.
[bookmark: _Toc51752271][bookmark: _Toc51751913][bookmark: _Toc138162133][bookmark: _Toc58578604][bookmark: _Toc45099100]6.3.1.6.3	Uplink delay in gNB-CU-UP for a network slice subnet
a)	ULDelay_gNBCUUP_Nss.
b)	This KPI describes the average packet transmission delay through the gNB-CU-UP part from the gNB-DU for a network slice subnet. It is used to evaluate delay performance of gNB-CU-UP in uplink for a network slice subnet. It is the weighted average packet delay from when the RLC SDU is sent to PDCP or CU for split gNB, until time when the corresponding PDCP SDU was sent to the core network from gNB-CU-UP. It is a time interval (0.1 ms). The KPI type is MEAN. 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 delay in gNB-CU-UP for a network slice subnet, where
-	W is the measurement for the weighted average, one of the following:
-	the UL data volume in gNB-CU-UP;
-	the number of UL user data packets in gNB-CU-UP;
-	any other types of weight requested by the consumer of KPI;
-	the # GNBCUUPFunctions is the number of GNBCUUPFunctions’s associated with the NetworkSliceSubnet.
 
d)	NetworkSliceSubnet
e)	It is assumed that the F1 uplink delay is the same as the F1 downlink delay. In non-split gNB scenario, the value of DRB.PdcpF1Delay.SNSSAI is set to zero because there are no F1-interfaces in this scenario.
[bookmark: _Toc138162134][bookmark: _Toc51752272][bookmark: _Toc45099101][bookmark: _Toc58578605][bookmark: _Toc51751914]6.3.1.7	Integrated uplink delay in RAN
[bookmark: _Toc58578606][bookmark: _Toc45099102][bookmark: _Toc51752273][bookmark: _Toc138162135][bookmark: _Toc51751915]6.3.1.7.1	Uplink delay in NG-RAN for a sub-network
a)	ULDelay_NR_SNw. 
b)	This KPI describes the average packet transmission delay through the RAN part from the UE for a sub-network. It is used to evaluate delay performance of NG-RAN in uplink. It is the weighted average packet delay from when an UL RLC SDU was scheduled, as per the scheduling grant provided, until time when the corresponding PDCP SDU was sent to the core network from gNB-CU-UP. It is a time interval (0.1 ms). The KPI type is MEAN. 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 are the equations for average "Integrated uplink delay in RAN" for this KPI on SubNetwork level. The "Integrated uplink delay in RAN" is the sum of average UL delay in gNB-CU-UP of the sub-network (ULDelay_gNBCUUP_SNw) and the average UL delay in gNB-DU of the sub-network (ULDelay_gNBDU_SNw):
ULDelay_NR_SNw = ULDelay_gNBCUUP_SNw + ULDelay_gNBDU_SNw 
or optionally ULDelay_ NR_SNw.QOS = ULDelay_gNBCUUP_SNw.QOS + ULDelay_gNBDU_SNw.QOS where QOS identifies the target quality of service class. 
or optionally ULDelay_NR_SNw.SNSSAI = ULDelay_gNBCUUP_SNw.SNSSAI + ULDelay_gNBDU_SNw.SNSSAI where SNSSAI identifies the S-NSSAI.
d)	SubNetwork
[bookmark: _Toc58578607][bookmark: _Toc51751916][bookmark: _Toc51752274][bookmark: _Toc45099103][bookmark: _Toc138162136]6.3.1.7.2	Uplink delay in NG-RAN for a network slice subnet
a)	ULDelay_NR_Nss. 
b)	This KPI describes the average packet transmission delay through the RAN part from the UE for a network slice subnet. It is used to evaluate delay performance of NG-RAN in uplink. It is the weighted average packet delay from when an UL RLC SDU was scheduled, as per the scheduling grant provided, until time when the corresponding PDCP SDU was sent to the core network from gNB-CU-UP. It is a time interval (0.1 ms). The KPI type is MEAN. 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 “Integrated uplink delay in RAN” for this KPI on NetworkSliceSubNet level. The “Integrated uplink delay in RAN” for network slice subnet is the sum of average UL delay in gNB-CU-UP of the network slice subnet (ULDelay_gNBCUUP_Nss) and the average UL delay in gNB-DU of the network slice subnet (ULDelay_gNBDU_Nss):
ULDelay_NR_Nss.SNSSAI = ULDelay_gNBCUUP_Nss.SNSSAI + ULDelay_gNBDU_Nss.SNSSAI where SNSSAI identifies the S-NSSAI that the network slice subnet supports.
d)	NetworkSliceSubnet

[bookmark: _Toc51751888][bookmark: _Toc138162102][bookmark: _Toc58578578][bookmark: _Toc51752245][bookmark: _Toc45099075][bookmark: _Toc20141979][bookmark: _Toc35961007][bookmark: _Toc44494667][bookmark: _Toc27476470][bookmark: _Toc45099104][bookmark: _Toc44494677][bookmark: _Toc51752275][bookmark: _Toc58578608][bookmark: _Toc138162137][bookmark: _Toc51751917][bookmark: _Toc10625909][bookmark: _Toc10625906]6.2.3	Registration success rate of one single network slice 
a)	RSR.
b)	This KPI describes the ratio of the number of successfully performed registration procedures to the number of attempted registration procedures for the AMF set which related to one single network slice  and is used to evaluate accessibility provided by the end-to-end network slice  and network performance. It is obtained by successful registration procedures divided by attempted registration procedures. It is a percentage. The KPI type is RATIO.
c)	


NOTE:	Above measurements with subcounter .Type should be defined in 3GPP TS 24.501 [4].
d)	NetworkSlice
6.3.1.8	E2E delay for network slice
[bookmark: _Toc27473374][bookmark: _Toc20132325][bookmark: _Toc35956045][bookmark: _Toc51752276][bookmark: _Toc58578609][bookmark: _Toc138162138][bookmark: _Toc51751918][bookmark: _Toc44494678][bookmark: _Toc45099105]6.3.1.8.1	Average e2e uplink delay for a network slice
a)	DelayE2EUlNs.
b)	This KPI describes the average e2e UL packet delay between the PSA UPF and the UE for a network slice. It is the weighted average packet delay from the time when an UL RLC SDU was scheduled at the UE until the time when the corresponding GTP PDU was received by the PSA UPF. The KPI type is MEAN in unit of 0.1 ms.
c)	This KPI is the weighted average of UL packet delay between PSA UPF and UE, for all N3 interfaces (modelled by EP_N3 MOIs) and N9 interfaces (modelled by EP_N9 MOIs) of all PSA UPFs supporting the network slice (modelled by NetworkSlice MOI) identified by the S-NSSAI.
This KPI is calculated in the equation below, where Wn3 and Wn9 are the measurements for the weighted average, Wn3 is one of the following:
-	the data volume of UL GTP PDUs received by PSA UPF on the N3 interface;
-	the number of UL GTP PDUs received by PSA UPF on the N3 interface;
-	any other types of weight defined by the consumer of KPI.
And Wn9 is one of the following:
-	the data volume of UL GTP PDUs received by PSA UPF on the N9 interface;
-	the number of UL GTP PDUs received by PSA UPF on the N9 interface;
-	any other types of weight defined by the consumer of KPI.
DelayE2EUlNs =  
Where the SNSSAI identifies the S-NSSAI.
d)	NetworkSlice.
[bookmark: _Toc44494679][bookmark: _Toc51751919][bookmark: _Toc45099106][bookmark: _Toc138162139][bookmark: _Toc58578610][bookmark: _Toc51752277]6.3.1.8.2	Average e2e downlink delay for a network slice
a)	DelayE2EDlNs.
b)	This KPI describes the average e2e DL packet delay between the PSA UPF and the UE for a network slice. It is the weighted average packet delay from the time when an GTP PDU has been sent by the PSA UPF until time when the corresponding RLC SDU was received by the UE. The KPI type is MEAN in unit of 0.1 ms.
c)	This KPI is the weighted average of DL packet delay between PSA UPF and UE, for all N3 interfaces (modelled by EP_N3 MOIs) and N9 interfaces (modelled by EP_N9 MOIs) of all PSA UPFs supporting the network slice (modelled by NetworkSlice MOI) identified by the S-NSSAI.
This KPI is calculated in the equation below, where Wn3 and Wn9 are the measurements for the weighted average, Wn3 is one of the following:
-	the data volume of DL GTP PDUs transmitted by PSA UPF on the N3 interface;
-	the number of DL GTP PDUs transmitted by PSA UPF on the N3 interface;
-	any other types of weight defined by the consumer of KPI.
And Wn9 is one of the following:
-	the data volume of DL GTP PDUs transmitted by PSA UPF on the N9 interface;
-	the number of DL GTP PDUs transmitted by PSA UPF on the N9 interface;
-	any other types of weight defined by the consumer of KPI.
DelayE2EDlNs =  
Where the SNSSAI identifies the S-NSSAI.
d)	NetworkSlice.
[bookmark: _Toc20141987][bookmark: _Toc27476478][bookmark: _Toc138162140][bookmark: _Toc44494699][bookmark: _Toc58578611][bookmark: _Toc35961015][bookmark: _Toc51752278][bookmark: _Toc51751920][bookmark: _Toc45099107]6.3.2	Upstream throughput for network and Network Slice Instance
a)	UTSNSI.
b)	This KPI describes the upstream throughput of one single network slice by computing the packet size for each successfully received UL packet through the network slice during each observing granularity period and is used to evaluate integrity performance of the end-to-end network slice. It is obtained by measuring the total number of upstream octets provided by N3 interface from NG-RAN to all UPFs, related to the single network slice, divided by the granularity period (in milliseconds). The KPI unit is kbit/s and the KPI type is MEAN.
c)	
d)	NetworkSlice, SubNetwork.
[bookmark: _Toc44494700][bookmark: _Toc27476479][bookmark: _Toc138162141][bookmark: _Toc45099108][bookmark: _Toc35961016][bookmark: _Toc20141988][bookmark: _Toc51751921][bookmark: _Toc58578612][bookmark: _Toc51752279]6.3.3	Downstream throughput for Single Network Slice Instance
a)	DTSNSI.
b)	This KPI describes the downstream throughput of one single network slice instance by computing the packet size for each successfully transmitted DL packet through the network slice instance during each observing granularity period and is used to evaluate integrity performance of the end-to-end network slice instance. It is obtained by measuring the total number of downstream octets provided by N3 interface from all UPFs to NG-RAN, related to the single network slice, divided by the granularity period (in milliseconds). The KPI unit is kbit/s and the KPI type is MEAN.
c)	
d)	NetworkSlice, SubNetwork.
[bookmark: _Toc138162142][bookmark: _Toc58578613][bookmark: _Toc44494701][bookmark: _Toc27476480][bookmark: _Toc45099109][bookmark: _Toc20141989][bookmark: _Toc35961017][bookmark: _Toc51752280][bookmark: _Toc51751922]6.3.4	Upstream Throughput at N3 interface
a)	UGTPTN.
b)	This KPI describes the throughput of incoming GTP data packets on the N3 interface (measured at UPF) which have been generated by the GTP-U protocol entity on the N3 interface, during a granularity period. This KPI is used to evaluate upstream GTP throughput integrity performance at the N3 interface. It is obtained by measuring the total number of octets GTP data packets upstream throughput provided by N3 interface from NG-RAN to UPF, divided by the granularity period (in milliseconds). The KPI unit is kbit/s and the KPI type is MEAN. 
c)	
d)	UPFFunction
[bookmark: _Toc138162143][bookmark: _Toc45099110][bookmark: _Toc58578614][bookmark: _Toc35961018][bookmark: _Toc51752281][bookmark: _Toc27476481][bookmark: _Toc51751923][bookmark: _Toc44494702][bookmark: _Toc20141990]6.3.5	Downstream Throughput at N3 interface
a)	DGTPTN.
b)	This KPI describes the throughput of downstream GTP data packets on the N3 interface (transmitted downstream from UPF) which have been generated by the GTP-U protocol entity on the N3 interface, during a granularity period. This KPI is used to evaluate integrity performance at N3 interface. It is obtained by measuring the total number of octets GTP data packets downstream throughput provided by N3 interface from UPF to NG-RAN, divided by the granularity period (in milliseconds). The KPI unit is kbit/s and the KPI type is MEAN.
c)	
d)	UPFFunction
[bookmark: _Toc45099111][bookmark: _Toc44494703][bookmark: _Toc51751924][bookmark: _Toc58578615][bookmark: _Toc51752282][bookmark: _Toc138162144][bookmark: _Toc27476482][bookmark: _Toc20141991][bookmark: _Toc35961019]6.3.6	RAN UE Throughput
[bookmark: _Toc20141992][bookmark: _Toc35961020][bookmark: _Toc27476483][bookmark: _Toc44494704][bookmark: _Toc45099112][bookmark: _Toc51751925][bookmark: _Toc51752283][bookmark: _Toc138162145][bookmark: _Toc58578616]6.3.6.1	Void

[bookmark: _Toc20141993][bookmark: _Toc35961021][bookmark: _Toc138162146][bookmark: _Toc27476484][bookmark: _Toc51752284][bookmark: _Toc51751926][bookmark: _Toc45099113][bookmark: _Toc58578617][bookmark: _Toc44494705]6.3.6.2	RAN UE Throughput 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
calulations 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: _Toc51752285][bookmark: _Toc51751927][bookmark: _Toc138162147][bookmark: _Toc58578618]6.3.6.3	DL RAN UE throughput
[bookmark: _Toc51751928][bookmark: _Toc51752286][bookmark: _Toc58578619][bookmark: _Toc138162148]6.3.6.3.1	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: _Toc51751929][bookmark: _Toc138162149][bookmark: _Toc58578620][bookmark: _Toc51752287]6.3.6.3.2	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: _Toc138162150][bookmark: _Toc51752288][bookmark: _Toc58578621][bookmark: _Toc51751930]6.3.6.3.3	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
[bookmark: _Toc51751931][bookmark: _Toc138162151][bookmark: _Toc51752289][bookmark: _Toc58578622]6.3.6.4	UL RAN UE throughput
[bookmark: _Toc51752290][bookmark: _Toc58578623][bookmark: _Toc138162152][bookmark: _Toc51751932]6.3.6.4.1	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
[bookmark: _Toc51751933][bookmark: _Toc51752291][bookmark: _Toc58578624][bookmark: _Toc138162153]6.3.6.4.2	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
[bookmark: _Toc51751934][bookmark: _Toc138162154][bookmark: _Toc51752292][bookmark: _Toc58578625]6.3.6.4.3	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

6.3.x	Upstream throughput for 5G VN Group
a)	UTSNSI_5GVNGroup.
b)	This KPI describes the upstream throughput of one 5G VN Group by computing the packet size for each successfully received UL packet during each observing granularity period and is used to evaluate integrity performance of the 5G VN Group. It is obtained by measuring the total number of upstream octets provided by N3 interface from NG-RAN to all UPFs, related to one 5G VN Group, divided by the granularity period (in milliseconds). The KPI unit is kbit/s and the KPI type is MEAN.
c)	
UTSNSI_5GVNGroup  *8

d)	NetworkSlice, SubNetwork.
6.3.y	Downstream throughput for 5G VN Group
a)	DTSNSI_5GVNGroup.
b)	This KPI describes the downstream throughput of one 5G VN Group by computing the packet size for each successfully transmitted DL packet through the 5G VN Group during each observing granularity period and is used to evaluate integrity performance of the 5G VN Group. It is obtained by measuring the total number of downstream octets provided by N3 interface from all UPFs to NG-RAN, related to one 5G VN Group, divided by the granularity period (in milliseconds). The KPI unit is kbit/s and the KPI type is MEAN.
c)	
DTSNSI_5GVNGroup  *8

d)	NetworkSlice, SubNetwork.

	
End of modification
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