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5.1.1.1
Packet Delay
5.1.1.1.1
Average delay DL air-interface

a)
This measurement provides the average (arithmetic mean) time it takes to get a reponse back on a HARQ transmission in the downlink direction. 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 packet was received by the UE according to received HARQ feedback information, minus time when the last part of the same packet was transmitted over the air) divided by total number of RLC SDUs arriving at MAC lower SAP. 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.

d)
Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level subcounters and S-NSSAI subcounters are perfomed, the number of measurements is equal to the sum of number of mapped 5QIs and the number of S-NSSAIs.

e)
The measurement name has the form DRB.AirIfDelayDl, or 
optionally DRB.AirIfDelayDl.QOS, where QOS identifies the target quality of service class, or
optionally DRB.AirIfDelayDl.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).
5.1.1.1.x
Distribution of delay DL air-interface

a)
This measurement provides the distribution of the time it takes to get a reponse back on a HARQ transmission in the downlink direction. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI.

b)
DER (n=1)

c)
This measurement is obtained by 1) calculating the DL delay for an RLC SDU packet by: the time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information, minus the time when the last part of the same packet was transmitted over the air; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. 
d)
Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin.
e)
DRB.AirIfDelayDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.AirIfDelayDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific.
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).
	Next Modified Section


5.1.3.3
Packet delay
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 microseconds. 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, or 
optionally DRB.PdcpSduDelayDl.QOS where QOS identifies the target quality of service class, or
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).
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 microseconds. 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, or 
optionally DRB.GtpF1DelayDl.QOS where QOS identifies the target quality of service, or
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).
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 microseconds. 
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, or 
optionally DRB.RlcSduDelayDl.QOS where QOS identifies the target quality of service class, or
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).
5.1.3.3.x
Distribution of delay DL in CU-UP

a)
This measurement provides the distribution of PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is 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 by 1) calculating the DL delay within the gNB-CU-UP for a PDCP SDU packet by: the 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; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 

d)
Each measurement is an integer representing the number of PDCP SDU packets measured with the delay within the range of the bin.
e)
DRB.PdcpSduDelayDlDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.PdcpSduDelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific. 
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).
5.1.3.3.y
Distribution of delay DL on F1-U

a)
This measurement provides the distribution of GTP packet delay DL on the F1-U interface. The measurement is 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 by 1) calculating the DL delay on F1-U for a GTP packet by: 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; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. 

d)
Each measurement is an integer representing the number of GTP packets measured with the delay within the range of the bin.
e)
DRB.GtpF1DelayDlDist.Bin.QOS where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.GtpF1DelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specific.
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).
5.1.3.3.z
Distribution of delay DL in gNB-DU

a)
This measurement provides the distribution of RLC SDU delay on the downlink within the gNB-DU, for initial transmission of all RLC packets. The measurement is 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 by 1) calculating the delay on the downlink within the gNB-DU for a RLC SDU packet by: the 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; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcunters per S-NSSAI. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement.
d)
Each measurement is an integer representing the number of RLC SDU packets measured with the delay within the range of the bin.
e)
DRB.RlcSduDelayDlDist.Bin.QOS, where QOS identifies the target quality of service class, and Bin indicates a delay range which is vendor specific;
DRB.RlcSduDelayDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and Bin indicates a delay range which is vendor specifics.
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).
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A.4
Monitoring of UL and DL user plane delay in NG-RAN
Satisfying low packet delay is of prime concern for some services, particularly conversational services like speech and instant messaging. As the performance in UL and DL differs, it is important for operators to be able to monitor the UL and DL user plane delay separately. With performance measurements allowing the operator to obtain or derive the UL and DL user plane delay information separately, the operators can pinpoint the services performance problems to specific problems in UL or DL.

The DL delay monitoring in gNB refers to the delay of any packet within NG-RAN, including air interface delay until the UE receives the packet. A gNB deployed in a split architecture, the user plane delay will occur in gNB-CU-UP, on the F1 interface, in gNB-DU and on the air interface. Therefore, the delay measurements related to the four segments needs to be monitored for the DL delay to pinpoint where end user impact from packet delay occurs.
The average DL delay needs to be measured to give an general indication of the delay performance; further more the delay distributions (into bins with delay ranges) need to be measured, to tell the occurrences about the packets with each certain range of delay and better reflect the user experience. 
Different network slices may have different requirements on the delay, so the delay needs to be measured for each S-NSSAI. 
To further pinpoint a detected delay performance problem, the packet delay measurement separation may be based on mapped 5QI (or for QCI in case of NR option 3).
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