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	Summary of change:
	This CR Solves the ENs in 5.7.2.4.1, 5.37.4, and 5.45 by removing UPF PSA exposure of QNC information provided by RAN over GTP-U. 
This CR is based on the LS reply by RAN3:
· As in LS Reply: “UP based QNC may not be able to support reporting alternative QoS parameters”. Consequently, UPF PSA exposure of QNC information can provide only a subset of the QNC information notification functionality (only the indication is exposed) and therefore it can’t serve same use cases as existing mechanism via SMF/PCF.
· As in LS Reply: “RAN3 discussed the UP based QoS Notification Control and reached no consensus on the benefits of this feature”. In SA2, the UC brought up in discussions has been application data rate adaptation. The benefits mentioned for this use case have been:
· Improved notification efficiency 
· Improved notification speed
But, whether UPF exposure in fact delivers these benefits and whether they provide significant value is unclear:
· Higher efficiency & speed may not be achieved in all deployments.
· As in LS reply “even in UP based QNC, QNC reporting delay is also possible, e.g. due to the hysteresis before determining the QNC result, and the delay depends on RAN’s implementation”. Consequently, the actual relevance of any time savings is uncertain.
· And whether an application can effectively adapt its rate based only on this indication and without further guidance (e.g. QoS that may be available based on alternative QoS) is unclear.
· As in LS Reply: “UP based QNC is on top of GTP-U/UDP which may cause out of sequence delivery”. Probably this can be avoided with guard times and correction logic in UPF. But that is foreseen to delay the notification and complicates the implementation.

Based on the above, there are not clear benefits that justify enhancing 5GS Rel-18 with UPF PSA exposure of QNC information provided by RAN over GTP-U. Therefore, this option is not specfied and this CR removes this option and the related ENs from the specifications.
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* * * * First change * * * *
[bookmark: _Toc131517022]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 expose the following informationbased on the QoS Monitoring as defined in clause 5.33.3 and/or clause 5.45:
-	For the UL and/or DL congestion information monitoring (see clause 5.45.3), based on the PCC rule from PCF, the SMF requests the NG-RAN to report the information via GTP-U header to PSA UPF. This NG-RAN reported information is common to support congestion information exposure and to support ECN marking for L4S in PSA UPF as described in clause 5.37.3.3. In case of congestion information exposure, the PSA UPF exposes the UL and/or DL congestion information via Nupf_EventExposure service or via SMF/PCF/NEF as described in clause 5.8.2.18. It can be applied to a Non-GBR or GBR QoS flow. 
-	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 of UL and/or DL for the QoS flow 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.
-	For 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, it is determined based on the QoS Monitoring for packet delay of individual QoS Flows  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 1:	How PCF calculates the requested round trip delay for multiple QoS flows from delays of individual QoS Flows is not defined in this specification.
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.
* * * * Next  change * * * *
[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 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 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 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.
[bookmark: _Toc131517072]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.
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.
[bookmark: _Toc131517073]5.45.4	Data rate monitoring
The data rate is the measured UL and/or DL data rate for a QoS flow. Either the NG-RAN or the UPF may be required to provide the QoS Monitoring on the UL and/or DL data rate measurement. The PSA UPF may be required to monitor data rate report from the NG-RAN.
The QoS Monitoring on the UL and/or DL data rate measurement is per QoS flow level, or per PDU Session level. And it can be applied to a Non-GBR or GBR QoS flow.
According to the QoS Monitoring request for UL and/or DL data rate from SMF, either the UPF or the NG-RAN is required to initiate data rate measurement for a QoS Flow based on the QoS Monitoring request from SMF and may report the measured data rate to the SMF as instructed by the SMF.
Editor's note:	It is pending for RAN WGs to confirm whether providing data rate information for QoS Flow to the CN can be included or not in Release-18.
[bookmark: _Toc131517074]5.45.5	QoS notification monitoring
QoS monitoring of QoS notification allows that QoS notification control information reported by NG-RAN can be exposed directly by UPF. The QoS Notification Control for a GBR QoS flow is as defined in clause 5.7.2.4. When the NG-RAN is instructed to perform QoS Notification Control and report the QoS notification (e.g. events of "GFBR can no longer be guaranteed" and "GFBR can be guaranteed again") via the tunnel(s) between the NG RAN and UPF as defined in clause 5.7.2.4, the PSA UPF is required by SMF to monitor the event report from the NG-RAN by the SMF.
The QoS Monitoring on the Events of "GFBR can no longer be guaranteed" and "GFBR can be guaranteed again" is per GBR QoS flow level.
Editor's note:	It is for pending to RAN WG to confirm whether providing QoS Notification for GBR QoS Flow to the CN via User Plane can be included or not in Release-18.
Editor's note:	It is FFS whether Direct exposure of QoS Notification does need to be part of QoS Monitoring of rather more as an extension to 5.7.2.4 and a new UPF Event.

* * * * Next  change * * * *

[bookmark: _Toc27846599][bookmark: _Toc36187725][bookmark: _Toc45183629][bookmark: _Toc47342471][bookmark: _Toc51769171][bookmark: _Toc131516493]5.7.2.4.1	General
The QoS Parameter Notification control indicates whether notifications are requested from the NG-RAN when the "GFBR can no longer (or can again) be guaranteed" for a QoS Flow during the lifetime of the QoS Flow. Notification control may be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation).
The SMF shall only enable Notification control when the QoS Notification Control parameter is set in the PCC rule (received from the PCF) that is bound to the QoS Flow. The Notification control parameter is signalled to the NG-RAN as part of the QoS profile. Based on PCC rule, SMF may indicate to the NG-RAN to report the QoS notification control information (i.e. the events of "GFBR can no longer be guaranteed" and "GFBR can be guaranteed again") via the tunnel(s) between the NG-RAN and PSA UPF and to PSA UPF to notify when that report is received as instructed.
Editor's note:	It is pending for RAN WGS to confirm whether providing QoS Notification Control for GBR QoS Flow via the tunnel between the NG-RAN and PSA UPF can be included in Release-18.

* * * * End of changes * * * *

