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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
S5-238361 Draft TS 28.558-010 UE level measurements
3
Rationale
This contribution is to UE level measurement related to packet delay between PSA UPF and NG-RAN to new draft TS 28.558 [1].
4
Proposal
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6
UE level measurements definitions

6.1
General

The UE level measurements defined in clause may be collected by management based activation and signalling based activation of Trace job with the extended job type(s), as described in clause 5.
For the management based activation, when the MnS consumer does not specify the specific UE to measure, it is up to the NFs or NG-RAN node to decide the number of UEs and select the UEs to measure.
6.2
UE level measurements definitions for 5GC

6.2.1
General

This clause defines the UE level measurements for 5GC NFs, including UPF.
6.2.2
UE level measurements definitions for UPF
6.2.2.1
Packet delay

6.2.2.1.1
Average DL packet delay between PSA UPF and UE for a QoS flow
a)
This measurement provides the average DL packet delay between PSA UPF and UE for a QoS flow. 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 the per QoS Flow per UE QoS monitoring according to the QoS monitoring request received from SMF during PDU Session Establishment or Modification procedure (see TS 23.501 [2]). The QoS monitoring can be initiated on SMF by management system via QFQoSMonitoringControl MOI (see TS 28.541 [3]), or by PCF via QoS Monitoring policy included in the PCC rule provisioning (see TS 23.503 [4]). PSA UPF creates and sends the monitoring packets to the RAN according to QoS monitoring request received from the SMF. 


For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information included in the GTP-U header (see 23.501 [2] and 38.415 [5]):

- 
T1 indicating the local time the DL GTP PDU monitoring packet was sent by the PSA UPF;

-
T2 indicating the local time that the DL GTP PDU monitoring packet was received by NG-RAN;

-
The DL Delay Result from NG-RAN to UE indicating the downlink 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 (see 38.415 [5],and the DL Delay Result is denoted by[image: image2.png]DRdl



 in the present document);

The PSA UPF counts the number (N) of GTP PDU monitoring response packets for the S-NSSAI and the QoS flow received in the granularity period, and takes the following calculation:

[image: image3.png]L1(T2; — T1; + DRdl,)
N




d)
Each measurement is a real representing the average delay in 0.1ms. 

e)
GTP.DelayDlPsaUpfUeMean.SNSSAI.QFI.
Where SNSSAI identifies the S-NSSAI, and QFI identifies the QoS flow.
f)
UPFFunction.
g)
N4 Session Identifier.

h)
One usage of this measurement is to support the end-to-end data volume transfer time analytics conducted by NWDAF.
6.2.2.1.2
Average UL packet delay between PSA UPF and UE for a QoS flow (excluding D1)
a)
This measurement provides the average UL packet delay between PSA UPF and UE for a QoS flow, excluding the D1 UL PDCP delay occurred in the UE. 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 the per QoS Flow per UE QoS monitoring according to the QoS monitoring request received from SMF during PDU Session Establishment or Modification procedure (see TS 23.501 [2]). The QoS monitoring can be initiated on SMF by management system via QFQoSMonitoringControl MOI (see TS 28.541 [3]), or by PCF via QoS Monitoring policy included in the PCC rule provisioning (see TS 23.503 [4]). PSA UPF creates and sends the monitoring packets to the RAN according to QoS monitoring request received from the SMF. 

For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see TS 23.501 [2] and TS 38.415 [5]):

-
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 TS 38.415 [5] . The UL Delay Result is denoted by[image: image5.png]DRul



 in the present document);


The PSA UPF counts the number (N) of GTP PDU monitoring response packets for the S-NSSAI and QoS flow received in the granularity period, and takes the following calculation:
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d)
Each measurement is a real representing the average delay in 0.1ms. 

e)
GTP.DelayUlPsaUpfUeMeanExcD1.SNSSAI.QFI.
Where SNSSAI identifies the S-NSSAI, and QFI identifies the QoS flow.
f)
UPFFunction.
g)
N4 Session Identifier.

h)
One usage of this measurement is to support the end-to-end data volume transfer time analytics conducted by NWDAF.
6.2.2.1.3
Average UL packet delay between PSA UPF and UE for a QoS flow (including D1)
a)
This measurement provides the average UL packet delay between PSA UPF and UE for a QoS flow, including the D1 UL PDCP delay occurred in the UE. 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 the per QoS Flow per UE QoS monitoring according to the QoS monitoring request received from SMF during PDU Session Establishment or Modification procedure (see TS 23.501 [2]). The QoS monitoring can be initiated on SMF by management system via QFQoSMonitoringControl MOI (see TS 28.541 [3]), or by PCF via QoS Monitoring policy included in the PCC rule provisioning (see TS 23.503 [4]). PSA UPF creates and sends the monitoring packets to the RAN according to QoS monitoring request received from the SMF. 

For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see TS 23.501 [2] and TS 38.415 [5]):

-
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), the delay over Uu interface, and the D1 UL PDCP delay occurred in the UE (see TS 38.415 [5] . The UL Delay Result is denoted by[image: image8.png]DRul



 in the present document);


The PSA UPF counts the number (N) of GTP PDU monitoring response packets for the S-NSSAI and the QoS flow received in the granularity period, and takes the following calculation:
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d)
Each measurement is a real representing the average delay in 0.1ms. 

e)
GTP.DelayDlPsaUpfUeMeanIncD1.SNSSAI.QFI.
Where SNSSAI identifies the S-NSSAI, and QFI identifies the QoS flow.
f)
UPFFunction.
g)
N4 Session Identifier.

h)
One usage of this measurement is to support the end-to-end data volume transfer time analytics conducted by NWDAF.
6.2.2.1.x
Average UL packet delay between PSA UPF and NG-RAN for a QoS flow
a)
This measurement provides the average UL packet delay between PSA UPF and NG-RAN for a QoS flow. 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 the per QoS Flow per UE QoS monitoring according to the QoS monitoring request received from SMF during PDU Session Establishment or Modification procedure (see TS 23.501 [2]). The QoS monitoring can be initiated on SMF by management system via QFQoSMonitoringControl MOI (see TS 28.541 [3]), or by PCF via QoS Monitoring policy included in the PCC rule provisioning (see TS 23.503 [4]). PSA UPF creates and sends the monitoring packets to the RAN according to QoS monitoring request received from the SMF. 

For each received GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see TS 23.501 [2] and TS 38.415 [5]):

-
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 PSA UPF counts the number (N) of GTP PDU monitoring response packets for the S-NSSAI and the QoS flow received in the granularity period, and takes the following calculation:
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d)
Each measurement is a real representing the average delay in 0.1ms. 

e)
GTP.DelayUlPsaUpfNgranMean.SNSSAI.QFI.
Where SNSSAI identifies the S-NSSAI, and QFI identifies the QoS flow.
f)
EP_N3 (contained by UPFFunction); 
EP_N9 (contained by UPFFunction).
g)
N4 Session Identifier.

h)
One usage of this measurement is to support the end-to-end data volume transfer time analytics conducted by NWDAF (see TS 23.288 [x]).
6.2.2.1.y
Average DL packet delay between PSA UPF and NG-RAN for a QoS flow
a)
This measurement provides the average DL packet delay between PSA UPF and NG-RAN for a QoS flow. 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 the per QoS Flow per UE QoS monitoring according to the QoS monitoring request received from SMF during PDU Session Establishment or Modification procedure (see TS 23.501 [2]). The QoS monitoring can be initiated on SMF by management system via QFQoSMonitoringControl MOI (see TS 28.541 [3]), or by PCF via QoS Monitoring policy included in the PCC rule provisioning (see TS 23.503 [4]). PSA UPF creates and sends the monitoring packets to the RAN according to QoS monitoring request received from the SMF. 

For each GTP PDU monitoring response packet (packet i) for QoS monitoring, the PSA UPF records the following time stamps and information (see TS 23.501 [2] and TS 38.415 [5]):

-
T1 received in the GTP-U header of the monitoring response packet in the “DL Sending Time Stamp Repeated” part of UL PDU Session Information (PDU Type 1) Format as defined in 38.415 [5] indicating the local time that the DL GTP PDU was sent by the PSA UPF;

-
T2 received in the GTP-U header of the monitoring response packet in the “DL Received Time Stamp” part of UL PDU Session Information (PDU Type 1) Format as defined in 38.415 [5] indicating the local time that the DL GTP PDU was received by the NG-RAN;


The PSA UPF counts the number (N) of GTP PDU monitoring response packets for the S-NSSAI and the QoS flow received in the granularity period, and takes the following calculation:
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d)
Each measurement is a real representing the average delay in 0.1ms. 

e)
GTP.DelayDlPsaUpfNgranMean.SNSSAI.QFI.
Where SNSSAI identifies the S-NSSAI, and QFI identifies the QoS flow.
f)
EP_N3 (contained by UPFFunction); 
EP_N9 (contained by UPFFunction).
g)
N4 Session Identifier.

h)
One usage of this measurement is to support the end-to-end data volume transfer time analytics conducted by NWDAF (see TS 23.288 [x]).
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