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	Reason for change:
	There is ENs unfixed:
Editor's note:	It is FFS whether all QoS monitoring requests can be addressed with the limitation of one QoS Monitoring control information per PCC.
Further, the reported congested information used for exposure is also used for ECN marking for L4S in PSA UPF as defined in 5.37.4. However, the current reported congestion information is different.
· Congestion information (i.e. a percentage of congestion level for exposure)
· congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S)
[bookmark: _GoBack]However, the motivation of the RAN reported congestion information is to satisfy both ECN marking for L4S in PSA UPF and congestion information exposure. 
It is proposed to clarify the reported percentage is common for the two mechanisms, but the two mechanism PSA UPF can understand the percentage on its own.
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	· Fix the EN related to multiple QoS parameters are required to be measured for a given service data flow in 5.37.4.
· QoS monitoring refinement in 5.45, including that
· PCF calculate Round Trip delay calculation based on two QoS flows’ packet delay monitoring result,
· PDV based on packet delay monitoring result,
· Reported congestion information clarification
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[bookmark: _Toc131517069]5.45	QoS Monitoring
[bookmark: _Toc131517070]5.45.1	General
QoS monitoring comprises of measurements of QoS parameters 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 o monitoring the following QoS parameters for a service data flow:
-  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 5.45.X.
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) to be measured in QoS monitoring policy in PCC rule as 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 perform QoS monitoring for the QoS Flow 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.
The PCF may calculate the round trip packet delay based on the UL packet delay monitoring result for one QoS flow and the DL packet delay monitoring result of QoS flows as defined in clause 5.37.6.
[bookmark: _Toc131517073]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) based on a QoS monitoring configuration with congestion to be measured from the SMF. The UPF may be required to monitor the UL and/or DL QoS Flow congestion information reported from the NG-RAN based on a QoS monitoring configuration with congestion to be measured for a QoS flow from the SMF.
The reported congestion information is a percentage which is common used for ECN marking for L4S in PSA UPF (see clause 5.37.3.3) and for congestion information exposure (see clause 5.37.3.4). For a given QoS flow with congestion to be measured, the PSA UPF should treat the reported percentage as the percentage for congestion level.
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.
* * * Next Changes * * * 
5.45.X	Packet Delay Variation
The AF may request 5GS to measure packet delay variation (i.e. between UE to PSA UPF). Based on the AF request the PCF generates the authorized QoS monitoring policy for packet delay as described in clause 5.33.2. When the PCF gets the measurement report for packet delay, it calculates the packet delay variation and report the calculated packet delay variation to the AF.
* * * Next Changes * * * 
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 by a QoS monitoring configuration with the congestion to be measured. The reported congestion information is a percentage which is common used for ECN marking for L4S in PSA UPF and for congestion information exposure as defined in clause 5.45.3. For a given QoS flow with ECN marking for L4S indicator, the PSA UPF should treat the reported percentage as the percentage of packets that UPF uses for ECN marking for L4S. 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.
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.
[bookmark: _Toc131517022][bookmark: _Hlk130904428]* * * Next Changes * * * 
5.37.4	Network Exposure of 5GS information
5GS and XR/media services cooperate to provide a better user experience using External Network Exposure.
Based on the AF request, the 5GS can report per QoS Flow information based on the QoS Monitoring as defined in clause 5.33.3 and/or clause 5.45:
[bookmark: _Hlk131803543]-	For the congestion information, based on the PCC rule from PCF, the SMF requests the NG-RAN to report via GTP-U header to UPF and to PSA UPF to expose the congestion information described in clause 5.45.35.37.3.3 (this NG-RAN reported congestion information is a percentage which can be providedis common to support congestion information exposure and ECN marking for L4S in PSA UPF as described in clause 5.37.3.3, but the PSA UPA in clause 5.37.3.3 understand the reported percentage as a percentage of packets that UPF uses for ECN marking for L4S and PSA UPA in clause 5.45.3 understand it as a percentage of congestion level for exposure) via Nupf_EventExposure service or via SMF/PCF/NEF as described in clause 5.8.2.18.
-	For QoS Notification Control for GBR QoS Flow as defined in clause 5.7.2.4, upon SMF request, the NG-RAN may additionally support indicating that "GFBR can no longer (or can again) be guaranteed" via GTP-U to UPF and the PSA UPF exposes this information via Nupf_EventExposure or via SMF/PCF/NEF as described in clause 5.8.2.18.
-	Data rate information may be measured and exposed to the AF based on SMF request as one of the following:
-	measured and reported by PSA UPF via Nupf_EventExposure service or via SMF/PCF/NEF as described in clause 5.8.2.18.
-	measured by RAN and reported via SMF/PCF/NEF.
Editor's note:	It is for RAN WGs to confirm whether providing QoS Notification Control for GBR QoS Flow and data rate information can be included in Release 18.
-	Round trip delay for multiple QoS Flows of the XR service (e.g. the UL and DL are separated into two flows) in the same PDU Session is determined based on the information provided by the PSA UPF on the QoS Monitoring for delay measurement of individual QoS Flow as described in clause 5.33.3. The AF includes in the request the necessary information for the PCF to derive the associated QoS monitoring requirements for each PCC rule. The PCF provides the QoS Monitoring policies in the PCC rules for the XR service data flows. The PSA UPF reports the delay information per QoS Flow to the SMF. SMF reports to PCF. The PCF derives round trip delay information for the XR service data flows and exposes the information to the AF directly or via NEF.
NOTE:	How PCF calculates the requested round trip delay for multiple QoS flows from delays of individual QoS Flows is not defined in this specification.
When multiple QoS parameters are required to be measured for a given service data flow, multiple QoS Monitoring policies may be included within one PCC rule for those QoS parameters to be measured, in order to satisfy the different report requirement for different QoS parameters respectively.
Editor's note:	It is FFS whether all QoS monitoring requests can be addressed with the limitation of one QoS Monitoring control information per PCC.
The AF may provide the Alternative QoS parameter set requirements and Averaging Window to the NEF/PCF for the GBR QoS Flow as specified in clause 4.15.6.6 of TS 23.502 [3].
Estimated bandwidth for 5QI may be exposed by NWDAF (according to information described in clause 6.9.2 of TS 23.288 [86]) to AF.

* * * End of Changes * * * 

