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	1st modified section


[bookmark: _Toc44492239][bookmark: _Toc51690166][bookmark: _Toc51750858][bookmark: _Toc51775118][bookmark: _Toc51775732][bookmark: _Toc51776348][bookmark: _Toc58515734][bookmark: _Toc138753771][bookmark: _Toc10625909][bookmark: _Toc10625906]5.4.9.2	UL packet delay between PSA UPF and UE
[bookmark: _Toc44492240][bookmark: _Toc51690167][bookmark: _Toc51750859][bookmark: _Toc51775119][bookmark: _Toc51775733][bookmark: _Toc51776349][bookmark: _Toc58515735][bookmark: _Toc138753772]5.4.9.2.1	Average UL packet delay between PSA UPF and UE (excluding D1)
a)	This measurement provides the average UL packet delay between PSA UPF and UE, excluding the D1 UL PDCP delay occurred in the UE. This measurement is split into 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 performs QoS monitoring per the request received from SMF during PDU Session Establishment or Modification procedure.
NOTE:  The UPF may sample the GTP packets for QoS monitoring,  the specific sampling rate is up to implementation. 
For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
-	T3 received in the GTP-U header of the monitoring response packet indicating the local time that the monitoring response packet was sent by the NG-RAN;
-	T4 that the monitoring response packet was received by the PSA UPF;
-	The UL Delay Result from UE to NG-RAN indicating the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU)  and the delay over Uu interface (excluding the D1 UL PDCP delay occurred in the UE) (see 38.415 [31],. and tThe UL Delay Result is denoted by in the present document);
-	The S-NSSAI associated to the GTP PDU monitoring response packet.
	The PSA UPF counts the number (N) of GTP PDU monitoring response packets for each S-NSSAI, and takes the following calculation for each S-NSSAI:

d)	Each measurement is a real representing the average delay in 0.1ms. 
e)	GTP.DelayUlPsaUpfUeMean.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.
[bookmark: _Toc44492241][bookmark: _Toc51690168][bookmark: _Toc51750860][bookmark: _Toc51775120][bookmark: _Toc51775734][bookmark: _Toc51776350][bookmark: _Toc58515736][bookmark: _Toc138753773]5.4.9.2.2	Distribution of UL packet delay between PSA UPF and UE (excluding D1)
a)	This measurement provides the distribution of UL packet delay between PSA UPF and UE, excluding the D1 UL PDCP delay occurred in the UE. This measurement is split into 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 performs QoS monitoring per the request received from SMF during PDU Session Establishment or Modification procedure.
NOTE:  The UPF may sample the GTP packets for QoS monitoring,  the specific sampling rate is up to implementation.
	For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
-	T3 received in the GTP-U header of the monitoring response packet indicating the local time that the monitoring response packet was sent by the NG-RAN;
-	T4 that the monitoring response packet was received by the PSA UPF;
-	The UL Delay Result from UE to NG-RAN indicating the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU)  and the delay over Uu interface (excluding the D1 UL PDCP delay occurred in the UE) (see 38.415 [31]., and tThe UL Delay Result is denoted by in the present document);
-	The S-NSSAI associated to the GTP PDU monitoring response packet.
	The PSA UPF 1) takes the following calculation for each GTP PDU monitoring response packet (packet i) for each S-NSSAI, and 2) increments the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounter 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.DelayUlPsaUpfUeDist.SNSSAI.bin, 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.   
5.4.9.2.3	Average UL packet delay between PSA UPF and UE (including D1)
a)	This measurement provides the average UL packet delay between PSA UPF and UE, including the D1 UL PDCP delay occurred in the UE. This measurement is split into 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 performs QoS monitoring per the request received from SMF during PDU Session Establishment or Modification procedure.
NOTE:  The UPF may sample the GTP packets for QoS monitoring,  the specific sampling rate is up to implementation. 
For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
-	T3 received in the GTP-U header of the monitoring response packet indicating the local time that the monitoring response packet was sent by the NG-RAN;
-	T4 that the monitoring response packet was received by the PSA UPF;
-	The UL Delay Result from UE to NG-RAN indicating the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface, and the D1 UL PDCP delay occurred in the UE (see 38.415 [31]. The UL Delay Result is denoted by in the present document;
-	The S-NSSAI associated to the GTP PDU monitoring response packet.
	The PSA UPF counts the number (N) of GTP PDU monitoring response packets for each S-NSSAI, and takes the following calculation for each S-NSSAI:

d)	Each measurement is a real representing the average delay in 0.1ms. 
e)	GTP.DelayUlPsaUpfUeIncD1Mean.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.
5.4.9.2.4	Distribution of UL packet delay between PSA UPF and UE (including D1)
a)	This measurement provides the distribution of UL packet delay between PSA UPF and UE, including the D1 UL PDCP delay occurred in the UE. This measurement is split into 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 performs QoS monitoring per the request received from SMF during PDU Session Establishment or Modification procedure.
NOTE:  The UPF may sample the GTP packets for QoS monitoring,  the specific sampling rate is up to implementation.
	For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see 23.501 [4] and 38.415 [31]):
-	T3 received in the GTP-U header of the monitoring response packet indicating the local time that the monitoring response packet was sent by the NG-RAN;
-	T4 that the monitoring response packet was received by the PSA UPF;
-	The UL Delay Result from UE to NG-RAN indicating the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface, and the D1 UL PDCP delay occurred in the UE (see 38.415 [31]. The UL Delay Result is denoted by in the present document;
-	The S-NSSAI associated to the GTP PDU monitoring response packet.
	The PSA UPF 1) takes the following calculation for each GTP PDU monitoring response packet (packet i) for each S-NSSAI, and 2) increments the corresponding bin with the delay range where the result of 1) falls into by 1 for the subcounter 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.DelayUlPsaUpfUeIncD1Dist.SNSSAI.bin, 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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[bookmark: _Toc44492405][bookmark: _Toc51690338][bookmark: _Toc51751038][bookmark: _Toc51775308][bookmark: _Toc51775922][bookmark: _Toc51776538][bookmark: _Toc58515924][bookmark: _Toc138754255]A.65	Monitoring of one way delay between PSA UPF and UE
The end to end DL/UL delay in 5G networks between UE and PSA UPF has direct impact to users' experience for some types of services (e.g., URLLC). In case the PSA UPF and NG-RAN are time synchronised, the DL/UL delay between PSA UPF and UE can be measured at PSA UPF.
For UL specifically, the UL packet delay in NG-RAN may be measured by the gNB with or without D1 UL PDCP delay occurred in the UE included (see TS 38.415 [31]), therefore separate measurements are needed to monitor the integrated UL packet delay between PSA UPF and UE for the cases of including and exluding D1 respectively.
The measurements on the DL/UL delay between PSA UPF and NE can be used to evaluate the user plane delay performance in 5G networks and users' experience.
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