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	Summary of change:
	Adding the descriptions related to “no available measurement result”
· The reporting period and/or frequencies on the congestion information are up to NG-RAN implementation. The UPF considers that the congestion monitoring result is not provided by NG-RAN during the reporting period, to be “no available congestion measurement result”. 
· The data rate measurement is based on average window, therefore, the UPF considers that the reporting period is shorter than the average window, then the measurement result is not calculated yet, to be “no available data rate measurement result”.
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· NOTE y:	The reporting period and/or frequencies on Packet Delay Variation are up to PCF implementation.
· NOTE z:	The monitoring reporting period and/or frequencies on the congestion information are up to NG-RAN implementation.
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5.8	User Plane Management
[bookmark: _Toc145935806][bookmark: _Toc145936310]5.8.2.18	QoS Flow related QoS monitoring and reporting
The SMF may configure the UPF to perform QoS monitoring for a QoS Flow and to report the monitoring results with the help of the following parameters provided in the Session Reporting Rule (SRR) described in clause 5.8.5.11:
-	QoS parameter(s) to be measured indicating the subject of the QoS monitoring as defined in clause 5.45;
-	Reporting period indicating the time interval in which a new measurement result and a potential report has to be available. If no measurement result is available to the UPF within the Reporting period, the UPF shall report a measurement failure;
-	The reporting period and/or frequencies on the congestion information (see clause 5.45.3) are up to NG-RAN implementation. The UPF considers that the congestion monitoring result is not provided by NG-RAN during the reporting period, to be “no available congestion measurement result”. 
-		The data rate measurement (see clause 5.45.4) is based on average window, therefore, the UPF considers that the reporting period is shorter than the average window, then the measurement result is not calculated yet, to be “no available data rate measurement result”.
-	Reporting frequency indicating the type of the reporting as "periodic" or "event triggered":
-	If the Reporting frequency indicates "periodic", the UPF shall send a report each time the reporting period is over.
-	If the Reporting frequency indicates "event triggered", a Reporting threshold for each parameter in the QoS parameter(s) to be measured and a Minimum waiting time are provided as well. The UPF shall send a report when the measurement result matches or exceeds the indicated Reporting threshold. Subsequent reports shall not be sent by the UPF during the Minimum waiting time. If measurement results are received during the Minimum waiting time, the UPF shall report the minimum and the maximum measurement result when the Minimum waiting time is over.
-	(Optional) Target of the reporting and Indication of direct event notification indicating that the UPF shall send the reports to a different NF than the SMF (i.e. to the Local NEF or the AF). The NF is described by a Notification Target Address and a Notification Correlation ID. The SMF can also indicate that the UPF shall send the reports to both, the NF indicated by the Target of reporting and to the SMF. If so, the UPF shall send the reports to the SMF as well. If the Indication of direct event notification is not provided, the UPF shall send the reports to the SMF.
-	(Optional) Reporting suggestion information as defined in clause 5.8.2.17 applicable to Target of the reporting to reduce the UPF performance impacts.
The UPF sends reports to the SMF in the form of QoS Monitoring Report as described in clause 5.8.5.12 and reports to the Local NEF or the AF via the Nupf_EventExposure_Notify service operation described in clause 7.2.29.

* * * * Start of Next Change * * * *
5.37.7	5GS Packet Delay Variation monitoring and reporting
[bookmark: _CR5_37_7_1][bookmark: _Toc145936266]5.37.7.1	General
The 5GS Packet Delay Variation is the variation of packet delay measured between UE and PSA UPF. The AF may send the requirement for Packet Delay Variation monitoring to 5GS together with the requirement for packet delay measurement, as described in clause 6.1.3.21 of TS 23.503 [45].
Upon AF request for Packet Delay Variation monitoring together with packet delay monitoring, the PCF triggers the QoS monitoring procedure, and gets the UL, DL or RT QoS Monitoring result from the SMF. The PCF derives the 5GS Packet Delay Variation based on the QoS Monitoring result and then reports to the AF/NEF both packet delay measurements and Packet Delay Variation.
NOTE 1:	The derivation of 5GS Packet Delay Variation by PCF, based on QoS Monitoring, is implementation dependent. The Packet Delay Variation calculation method needs to be the same within the PLMN, based on operator policy.
NOTE y:	The reporting period and/or frequencies on Packet Delay Variation are up to PCF implementation.
QoS Monitoring is used to obtain measurement of QoS parameters of individual QoS Flows. PCF determines the measurements required based on input from AF and enables the measurements by generating an authorized QoS Monitoring Policy for the PCC Rule as specified in clause 6.1.3.21 of TS 23.503 [45].

* * * * Start of Next Change * * * *
5.37.3	Support of ECN marking for L4S to expose the congestion information
[bookmark: _CR5_45_3][bookmark: _Toc145936258][bookmark: _Toc145936311]5.37.3.3	Support of ECN marking for L4S in PSA UPF
To enable ECN marking for L4S by a PSA UPF, a QoS Flow level ECN marking for L4S indicator may be sent by SMF to PSA UPF over N4. SMF also indicates to NG-RAN to report the congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF. If there is no UL packet when report for DL and/or UL needs to be provided, NG-RAN may generate an UL Dummy GTP-U Packet for such a reporting.
The SMF may be instructed, based on either dynamic or predefined PCC Rule, to provide an indication for ECN marking for L4S to PSA UPF for a corresponding QoS Flow(s) in UL or/and DL directions.
Upon successful activation of congestion information reporting for UL and/or DL, PSA UPF uses information sent by NG-RAN in GTP-U header extension (see TS 38.415 [116] and TS 38.300 [27]) to perform ECN bits marking for L4S for the corresponding direction.
NOTE 1:	How the congestion information is converted to ECN markings is UPF implementation specific.
The criteria based on which NG-RAN decides to provide the congestion information is up to NG-RAN implementation.
NOTE z-option1:	The monitoring reporting period and/or frequencies on the congestion information are up to NG-RAN implementation. 
In the case of PSA UPF relocation, if the ECN marking for L4S has been enabled on source PSA UPF SMF should select a target PSA UPF supporting ECN marking for L4S. If the target PSA UPF does not support ECN marking for L4S, then SMF may, if supported, switch to ECN marking for L4S in target NG-RAN by following clause 5.37.3.2. In such case, the target NG-RAN stops sending congestion information to the target PSA UPF.
In the case of inter NG-RAN UE mobility, and if the congestion information reporting has been enabled on source NG-RAN while the target NG-RAN does not support congestion information reporting, then the SMF shall inform PSA UPF to stop ECN marking for L4S. The SMF may, if supported, switch to ECN marking for L4S in NG-RAN by following clause 5.37.3.2. For a given QoS Flow, if the target NG-RAN supports congestion information reporting, the target NG-RAN shall report congestion information to UPF once it is available.

* * * * Start of Next Change * * * *
5.45	QoS Monitoring
5.45.3	Congestion information monitoring
The NG-RAN may be required to provide the UL and/or DL QoS Flow congestion information (i.e. a percentage of congestion level for exposure). The UPF may be required to monitor the UL and/or DL QoS Flow congestion information reported from the NG-RAN.
NOTE z-option2:	The monitoring reporting period and/or frequencies on the congestion information are up to NG-RAN implementation. 
QoS monitoring request to the NG-RAN and NG-RAN reporting for UL and/or DL QoS Flow congestion information to PSA UPF is as defined in 5.37.3. The PSA UPF reports the received UL and/or DL QoS Flow congestion information to the target NF as instructed by the QoS Monitoring request from the SMF.
Only one of ECN marking for L4S (in the case of ECN marking for L4S in RAN as described in clause 5.37.3) or QoS monitoring of congestion information may be requested to NG-RAN for a QoS Flow. They are mutually exclusive, therefore, measurements of Congestion information on a QoS Flow are not provided in QoS Monitoring reports if SMF enables ECN marking for L4S in RAN (see clause 5.37.3).

* * * * End of Changes * * * *

