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	1st Modified Section


5.4.y
GTP packets delay in UPF
5.4.y.1
DL GTP packets delay in UPF

5.4.y.1.1
Average DL GTP packets delay in PSA UPF
a)
This measurement provides the average (arithmetic mean) DL GTP packets delay within the PSA UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained as: 1) sampling the DL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) sum of (time when sending the sampled DL GTP PDU to the gNB-CU-UP or I-UPF at the PSA UPF’s egress GTP termination, minus time of arrival of the same packet at PSA UPF’s ingress IP termination for N6 interface) divided by total number of sampled DL GTP PDUs sent to the gNB-CU-UP or I-UPF. The measurement is calculated per 5QI and per S-NSSAI.

d)
Each measurement is an integer representing the mean delay in microseconds. 

e)
GTP.DelayDlInPsaUpfMean.5QI, where 5QI identifies the 5QI;
GTP.DelayDlInPsaUpfMean.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.1.2
Distribution of DL GTP packets delay in PSA UPF
a)
This measurement provides the distribution of DL GTP packets delay within the PSA UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained by 1) sampling the DL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) calculating the DL delay for the sampled GTP PDU in I-UPF by:  time when sending the sampled DL GTP PDU to the gNB-CU-UP or I-UPF at the PSA UPF’s egress GTP termination, minus time of arrival of the same packet at PSA UPF’s ingress IP termination for N6 interface; and 3) incrementing the corresponding bin with the delay range where the result of 2) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI. 
d)
Each measurement is an integer representing the number of sampled DL GTP PDUs measured with the delay within the range of the bin.

e)
GTP.DelayDlInPsaUpfDist.Bin.5QI, where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; 
GTP.DelayDlInPsaUpfDist.Bin.SNSSAI, where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.1.3
Average DL GTP packets delay in I-UPF
a)
This measurement provides the average (arithmetic mean) DL GTP packets delay within the I-UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained as: 1) sampling the DL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) sum of (time when sending the sampled DL GTP PDU to the gNB-CU-UP at the I-UPF’s egress GTP termination, minus time of arrival of the same packet at I-UPF’s ingress GTP termination for N9 interface) divided by total number of sampled DL GTP PDUs sent to the gNB-CU-UP. The measurement is calculated per 5QI and per S-NSSAI.

d)
Each measurement is an integer representing the mean delay in microseconds. 

e)
GTP.DelayDlInIUpfMean.5QI, where 5QI identifies the 5QI;
GTP.DelayDlInIUpfMean.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.1.4
Distribution of DL GTP packets delay in I-UPF
a)
This measurement provides the distribution of DL GTP packets delay within the I-UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained by 1) sampling the DL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) calculating the DL delay for the sampled GTP PDU in I-UPF by:  time when sending the DL GTP PDU to the gNB-CU-UP at the I-UPF’s egress GTP termination, minus time of arrival of the same packet at I-UPF’s ingress GTP termination for N9 interface; and 3) incrementing the corresponding bin with the delay range where the result of 2) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI. 
d)
Each measurement is an integer representing the number of sampled DL GTP PDUs measured with the delay within the range of the bin.

e)
GTP.DelayDlInIUpfDist. Bin.5QI, where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; 
GTP.DelayDlInIUpfDist. Bin.SNSSAI, where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.2
UL GTP packets delay in UPF

5.4.y.2.1
Average UL GTP packets delay in PSA UPF
a)
This measurement provides the average (arithmetic mean) UL GTP packets delay within the PSA UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained as: 1) sampling the UL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) sum of (time when sending the sampled UL data packet at the PSA UPF’s egress IP termination for N6 interface, minus time of arrival of the corresponding GTP SDU from N3 or N9 interface at PSA UPF’s ingress GTP termination) divided by total number of sampled UL data packets sent to N6 interface. The measurement is calculated per 5QI and per S-NSSAI.

d)
Each measurement is an integer representing the mean delay in microseconds. 

e)
GTP.DelayUlInPsaUpfMean.5QI, where 5QI identifies the 5QI;
GTP.DelayUlInPsaUpfMean.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.2.2
Distribution of UL GTP packets delay in PSA UPF
a)
This measurement provides the distribution of UL GTP packets delay within the PSA UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained by 1) sampling the UL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) calculating the UL delay for a GTP PDU in I-UPF by:  time when sending the sampled UL data packet at the PSA UPF’s egress IP termination for N6 interface, minus time of arrival of the corresponding GTP SDU from N3 or N9 interface at PSA UPF’s ingress GTP termination; and 3) incrementing the corresponding bin with the delay range where the result of 2) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI. 
d)
Each measurement is an integer representing the number of sampled UL GTP PDUs measured with the delay within the range of the bin.

e)
GTP.DelayUlInPsaUpfDist.Bin.5QI, where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; 
GTP.DelayUlInPsaUpfDist.Bin.SNSSAI, where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.2.3
Average UL GTP packets delay in I-UPF
a)
This measurement provides the average (arithmetic mean) UL GTP packets delay within the I-UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained as: 1) sampling the UL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) sum of (time when sending the sampled UL GTP PDU to the PSA UPF at the I-UPF’s egress GTP termination, minus time of arrival of the same packet from N3 interface at I-UPF’s ingress GTP termination) divided by total number of sampled UL GTP PDUs sent to the PSA UPF. The measurement is calculated per 5QI and per S-NSSAI.

d)
Each measurement is an integer representing the mean delay in microseconds. 

e)
GTP.DelayUlInIUpfMean.5QI, where 5QI identifies the 5QI;
GTP.DelayUlInIUpfMean.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.

5.4.y.2.4
Distribution of UL GTP packets delay in I-UPF
a)
This measurement provides the distribution of UL GTP packets delay within the I-UPF. The measurement is split into subcounters per 5QI and subcounters per S-NSSAI.

b)
DER (n=1).
c)
This measurement is obtained by 1) sampling the UL GTP PDUs (sampling rate is vendor specific) for this measurement, 2) calculating the UL delay for a GTP PDU in I-UPF by:  time when sending the sampled UL GTP PDU to the PSA UPF at the I-UPF’s egress GTP termination, minus time of arrival of the same packet from N3 interface at I-UPF’s ingress GTP termination; and 3) incrementing the corresponding bin with the delay range where the result of2) falls into by 1 for the subcounters per 5QI and subcounters per S-NSSAI. 
d)
Each measurement is an integer representing the number of sampled UL GTP PDUs measured with the delay within the range of the bin.

e)
GTP.DelayUlInIUpfDist.Bin.5QI, where Bin indicates a delay range which is vendor specific, and 5QI identifies the 5QI; 
GTP.DelayUlInIUpfDist.Bin.SNSSAI, where Bin indicates a delay range which is vendor specific, and SNSSAI identifies the S-NSSAI.
f)
UPFFunction.
g)
Valid for packet switched traffic.
h)
5GS.
	Next Modified Section


A.x
Monitoring of GTP packets delay in UPF

The GTP packets may be delayed on the interfaces and in the NFs. For some services (such as URLLC sevices), the end to end packet delay in the network has clear impact to users’ experience. The GTP packets delay in the UPF, as one segment of the end to end delay in the network, needs to be measured in order to indicate where the performance degradation happens. The GTP packets are prioritized for transmitting for different 5QIs and S-NSSAIs, so the measurements per 5QI and S-NSSAI are needed.
	End of Modified Sections


