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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923][bookmark: _Hlk131439302][bookmark: _Toc122440359][bookmark: _Toc114665145][bookmark: _Toc44882267][bookmark: _Toc106909195][bookmark: _Toc533204495][bookmark: _Toc44882073]* * * Start of Changes * * * 
[bookmark: _Toc131517069]5.45	QoS Monitoring
[bookmark: _Toc131517070]5.45.1	General
QoS monitoring comprises of measurements of QoS parameters and reports of the measurement result for a QoS Flow and can be enabled based on 3rd party application requests and/or operator policies configured in the PCF.
The AF may request measurements for one or more of the following QoS parameters, which may trigger QoS monitoring for service data flow(s):
-  UL packet delay, DL packet delay, round trip packet delay, see clause 5.45.2.
-  Congestion, see clause 5.45.3. 
-  Data Rate, see clause 5.45.4.
-  Packet Delay Variation, see clause 5.37.7.
-  Round trip packet delay when UL and DL are on different QoS flows, see clause 5.37.4.
The PCF may generate the authorized QoS Monitoring policy for a service data flow based on the QoS Monitoring request received from the AF (as described in clause 6.1.3.21 of TS 23.503 [45]). The PCF includes the authorized QoS Monitoring policy in the PCC rule and provides it to the SMF.
The QoS parameter(s) that can  be measured by means of QoS monitoring are listed below. The QoS monitoring policy in PCC rule (described in clause 6.3.1 of TS 23.503 [45]) may include the following:
-  UL packet delay, DL packet delay, round trip packet delay, see clause 5.45.2.
-  Congestion, see clause 5.45.3. 
-  Data Rate, see clause 5.45.4.
NOTE:     The AF requested QoS parameters to be measured and the PCF requested QoS parameters to be measured based on the AF request may be different.

The SMF configures the UPF to perform QoS monitoring for the QoS Flow and to report the monitoring results as described in clause 5.8.2.18 with parameters determined by the SMF based on the authorized QoS Monitoring policy received from the PCF and/or local configuration. The SMF may also configure RAN to measure the QoS parameters based on the authorized QoS Monitoring policy received from the PCF and/or local configuration. 
The following clauses describe the QoS parameters which can be measured and any specific actions or constraints for their measurement.
NOTE:	The QoS parameter which can be measured are parameters which describe the QoS experienced in the 5GS by the application, i.e. they are not restricted to the 5G QoS Parameters defined in clause 5.7.2.
[bookmark: _Toc131517071]5.45.2	Packet delay monitoring
QoS Monitoring for packet delay allows for the measurement of UL packet delay, DL packet delay or round trip packet delay between UE and PSA UPF. The details of the QoS Monitoring for packet delay are described in clause 5.33.3.
NOTE:     The PCF may calculate Packet Delay Variation (clause 5.37.7) and the round trip packet delay when UL and DL are on different QoS flows (clause 5.37.4) based on packet delay monitoring results of QoS flows.
[bookmark: _Toc131517073]5.45.3	Congestion information monitoring
To enable congestion information exposure and/or for ECN marking for L4S in PSA UPF, the SMF should request NG-RAN to measure the congestion information for a QoS flow. 
In case of congestion information exposure, SMF indicates to NG-RAN to report the congestion information (i.e. a percentage of congestion level for exposure) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF. SMF may request PSA UPF to report The NG-RAN may be required to provide the UL and/or DL QoS FlowUL and/or DL congestion information (i.e. a percentage of congestion level for exposure) for the QoS flow. The PSA UPF determines the percentage of congestion level for exposure based on the RAN reported congestion information. 

[bookmark: _Hlk134791599] 
[bookmark: _Hlk135933875] The congestion information reported by the NG-RAN is used by the PSA UPF either to support ECN marking for L4S as described in clause 5.37.3.3 or for API based congestion information exposure in clause 5.37.4.	Comment by vivo2: Prefer this option

The UPF may be required to monitor the UL and/or DL QoS Flow congestion information reported from the NG-RAN.
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. If there is no UL packet when the 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 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.
* * * Next Changes * * * 
5.37.3.3	Support of ECN marking for L4S in PSA UPF
[bookmark: _Hlk132739916]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 the report for DL and/or UL needs to be provided, NG-RAN may generate an UL Dummy GTP-U Packet for such a reporting.
[bookmark: _GoBack]Upon successful activation of congestion information reporting towards NG-RAN 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.

* * * End of Changes * * * 

