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	1st Modified Section


5.1.1.x
One way packet delay between NG-RAN and PSA UPF
5.1.1.x.1
Average DL one way GTP packet delay between PSA UPF and NG-RAN
a)
This measurement provides the average DL one way 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)
This measurement is obtained as: the sum (the time when receiving a DL GTP PDU from the UPF (PSA UPF or I-UPF) at the gNB-CU-UP’s ingress GTP termination, minus time stamp in the GTP-U header indicating the time that the GTP PDU was sent by the PSA UPF) divided by total number of received GTP PDUs with the header including the time stamp. This measurement is calculated for each 5QI and for each S-NSSAI.

d)
Each measurement is a real representing the average delay in microseconds. 

e)
GTP.OneWayDelayDlPsaUpfNgranMeanQoS.5QI, where 5QI identifies the 5QI; 
GTP.OneWayDelayDlPsaUpfNgranMeanSnssai.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
EP_N3 (contained by GNBCUUPFunction).
g)
Valid for packet switched traffic.

h)
5GS.

5.1.1.x.2
Distribution of DL one way GTP packet delay between PSA UPF and NG-RAN

a)
This measurement provides the distribution of DL one way 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)
This measurement is obtained by 1) calculating the DL one way GTP packet delay by:  the time when receiving a DL GTP PDU from the UPF (PSA UPF or I-UPF) at the gNB-CU-UP’s ingress GTP termination, minus time stamp in the GTP-U header indicating the time that the GTP PDU was sent by the PSA UPF; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI. 
d)
Each measurement is an integer representing the number of GTP PDUs measured with the delay within the range of the bin.

e)
GTP.OneWayDelayDlPsaUpfNgranDistQoS.5QI.Bin.DSCP, Where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; 
GTP.OneWayDelayDlPsaUpfNgranDistSnssai.Bin.SNSSAI, Where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.

f)
EP_N3 (contained by GNBCUUPFunction).
g)
Valid for packet switched traffic.

h)
5GS.
	Next Modified Sections


5.4.x
One way packet delay between NG-RAN and PSA UPF
5.4.x.1
Average UL one way GTP packet delay between NG-RAN and PSA UPF
a)
This measurement provides the average UL one way GTP packet delay between NG-RAN and PSA UPF. 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)
This measurement is obtained as: the sum (the time when receiving a UL GTP PDU from the (NG-RAN or I-UPF) at the PSA UPF’s ingress GTP termination, minus time stamp in the GTP-U header indicating the time that the GTP PDU was sent by the NG-RAN) divided by total number of received GTP PDUs with the header including the time stamp. This measurement is calculated for each 5QI and for each S-NSSAI.

d)
Each measurement is a real representing the average delay in microseconds. 

e)
GTP.OneWayDelayUlNgranPsaUpfMeanQoS.5QI, where 5QI identifies the 5QI; 
GTP.OneWayDelayUlNgranPsaUpfMeanSnssai.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
EP_N3 (contained by UPFFunction); 
EP_N9 (contained by UPFFunction).
g)
Valid for packet switched traffic.

h)
5GS.

5.4.x.2
Distribution of UL one way GTP packet delay between NG-RAN and PSA UPF

a)
This measurement provides the distribution of UL one way GTP packet delay between NG-RAN and PSA UPF. 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)
This measurement is obtained by 1) calculating the UL one way GTP packet delay by:  the time when receiving a UL GTP PDU from the NG-RAN or I-UPF at the PSA UPF’s ingress GTP termination, minus time stamp in the GTP-U header indicating the time that the GTP PDU was sent by the NG-RAN; and 2) incrementing the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI. 
d)
Each measurement is an integer representing the number of GTP PDUs measured with the delay within the range of the bin.

e)
GTP.OneWayDelayUlNgranPsaUpfDistQoS.5QI.Bin.DSCP, Where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; 
GTP.OneWayDelayUlNgranPsaUpfDistSnssai.Bin.SNSSAI, Where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.

f)
EP_N3 (contained by UPFFunction); 
EP_N9 (contained by UPFFunction).
g)
Valid for packet switched traffic.

h)
5GS.
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A.x
Monitoring of one way delay between PSA UPF and NG-RAN

The DL and UL one way delay has direct impact to users’ experience for some types of services (e.g., URLLC). The one way delay between PSA UPF and NG-RAN is part of the end to end one-way delay and is not expected very long comparing to the delay in between NG-RAN and UE. 

In case the PSA UPF and NG-RAN are time synchronised, the UL one way delay can be measured by PSA UPF and the DL one way delay can be measured by NG-RAN.
The measurements on the one way DL and UL delay between PSA UPF and NG-RAN can be used to evaluate and optimize the DL and UL user plane delay performance between 5GC and NG-RAN.  
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