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First change
[bookmark: _Toc58578567][bookmark: _Toc51751877][bookmark: _Toc45099064][bookmark: _Toc35960996][bookmark: _Toc20141968][bookmark: _Toc27476459][bookmark: _Toc44494656][bookmark: _Toc51752234][bookmark: _Toc138162091]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	Void.
[3]	ITU-T Recommendation E.800: "Definitions of terms related to quality of service".
[4]	3GPP TS 24.501: " Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[7]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
[8]	ETSI ES 203 228 V1.2.1 (2017-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[9]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[10]	ETSI 202 336-12 V1.2.1 (2019-02): "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model".
[11]	ETSI GS NFV-IFA 027 V4.0.2 (2020-11): "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Performance Measurements Specification".
[12]	3GPP TS 38.314: "NR; layer 2 measurements".
[13]	3GPP TS 22.261: "Service requirements for the 5G system".
[14]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[x]            3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".




Second change
[bookmark: _Toc51751895][bookmark: _Toc51752253][bookmark: _Toc20141986][bookmark: _Toc44494674][bookmark: _Toc35961014][bookmark: _Toc27476477][bookmark: _Toc45099082][bookmark: _Toc58578586][bookmark: _Toc138162115]6.3.1.2	Integrated downlink delay in RAN

[bookmark: _Toc44494675][bookmark: _Toc51751896][bookmark: _Toc138162116][bookmark: _Toc58578587][bookmark: _Toc51752254][bookmark: _Toc45099083]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

Note: if the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321[x]), this KPI is not available for UM mode.

[bookmark: _Toc51752255][bookmark: _Toc45099084][bookmark: _Toc58578588][bookmark: _Toc138162117][bookmark: _Toc51751897][bookmark: _Toc44494676]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
Note: if the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321[x]), this KPI is not available for UM mode.



[bookmark: _Toc58578589][bookmark: _Toc45099085][bookmark: _Toc51752256][bookmark: _Toc138162118][bookmark: _Toc51751898]Third change

6.3.1.3	Downlink delay in gNB-DU
[bookmark: _Toc45099086][bookmark: _Toc58578590][bookmark: _Toc51751899][bookmark: _Toc51752257][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
Note: if the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321[x]), this KPI is not available for UM mode.


[bookmark: _Toc45099087][bookmark: _Toc51751900][bookmark: _Toc51752258][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
Note: if the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321[x]), this KPI is not available for UM mode.

[bookmark: _Toc51751901][bookmark: _Toc138162121][bookmark: _Toc51752259][bookmark: _Toc58578592][bookmark: _Toc45099088]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
Note: if the HARQ process is configured with disabled HARQ feedback for NTN (refer to 38.321[x]), this KPI is not available for UM mode.

End of change
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