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	1st of Changes


[bookmark: _Toc35955901]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 optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is defined in TS 38.314 [29], named “Average over-the-air interface packet delay in the UL per QoS level per UE”. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI. Each measurement is an integer representing the mean delay in 0.1 milliseconds. 
d)	The number of measurements is equal to one. If the optional measurements are perfomed, the number of measurements is equal to the number of mapped 5QIs plus the number of S-NSSAIs.
e)	The measurement name has the form DRB.AirIfDelayUl, DRB.AirIfDelayUl.QOS where QOS identifies the target quality of service class, and DRB.AirIfDelayUl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU.
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).
	2nd of Changes


[bookmark: _Toc35956030]5.1.1.3.1	Average DL GTP packet delay between PSA UPF and NG-RAN
a)	This measurement provides the average DL GTP packet delay between PSA UPF and NG-RAN. This measurement is split into subcounters per 5QI and subcounters per S-NSSAI. This measurement is only applicable to the case the PSA UPF and NG-RAN are time synchronised. 
b)	DER (n=1).
c)	The measurement is obtained by the following method: 
The UPF samples the GTP packets for QoS monitoring based on the policy provided by OAM or SMF.
NOTE:  The sampling rate may vary for different S-NSSAI and different 5QIs, and the specific sampling rate is up to implementation unless given by the QoS monitoring policy. 
	For each DL GTP PDU (packet i) encapsulated with QFI, TEID, and QMP indicator for QoS monitoring, the gNB records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
- 	T1 received in the GTP-U header indicating the local time that the DL GTP PDU was sent by the PSA UPF;
-	T2 that the DL GTP PDU was received by NG-RAN;
-	The 5QI and S-NSSAI associated to the DL GTP PDU.
	The gNB counts the number (N) of DL GTP PDUs encapsulated with QFI, TEID, and QMP indicator for each 5QI and each S-NSSAI respectively, and takes the following calculation for each 5QI and each S-NSSAI:

d)	Each measurement is a real representing the average delay in 0.1 millisecondmicroseconds. 
e)	GTP.DelayDlPsaUpfNgranMean.5QI, where 5QI identifies the 5QI; 
GTP.DelayDlPsaUpfNgranMean.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	EP_N3 (contained by GNBCUUPFunction).
g)	Valid for packet switched traffic.
h)	5GS.
	3rd of Changes



[bookmark: _Toc20132325][bookmark: _Toc27473374][bookmark: _Toc35956045]5.1.3.3.1	Average delay DL in CU-UP
a)	This measurement provides the average (arithmetic mean) PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination) divided by total number of PDCP SDUs arriving at NG-U ingress IP termination. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in 0.1 millisecondmicroseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are, the number of measurements is equal to sum of the number of mapped 5QIs and S-NSSAIs. 
e)	The measurement name has the form DRB.PdcpSduDelayDl, 
optionally DRB.PdcpSduDelayDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.PdcpSduDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.. 
f)	GNBCUUPFunction
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: _Toc20132326][bookmark: _Toc27473375][bookmark: _Toc35956046]5.1.3.3.2	Average delay DL on F1-U
a)	This measurement provides the average (arithmetic mean) GTP packet delay DL 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 S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI.
d)	Each measurement is an integer representing the mean delay in 0.1 millisecondmicroseconds. 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. 
e)	The measurement name has the form DRB.PdcpF1DelayDl, 
optionally DRB.GtpF1DelayDl.QOS where QOS identifies the target quality of service, and
optionally DRB.GtpF1DelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	GNBCUUPFunction
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: _Toc20132327][bookmark: _Toc27473376][bookmark: _Toc35956047]5.1.3.3.3	Average delay DL in gNB-DU
a)	This measurement provides the average (arithmetic mean) RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: sum of (time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3) and for each S-NSSAI. Each measurement is an integer representing the mean delay in 0.1 millisecondmicroseconds. 
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. 
e)	The measurement name has the form DRB.RlcSduDelayDl, 
optionally DRB.RlcSduDelayDl.QOS where QOS identifies the target quality of service class, and
optionally DRB.RlcSduDelayDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellDU.
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).
	4th of Change



[bookmark: _Toc20132333][bookmark: _Toc27473382][bookmark: _Toc35956053]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.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]d)	Each measurement is an integer representing the average latency in 0.1 millisecondmicroseconds. 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
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 Change




