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5.X.Y 5GS information exposure
For support of real-time media codec/traffic adaptation to the network conditions for XRM services, the 5GS information is necessary to be exposed to the application in order to ensure the desired experience for the user, including the congestion level information, the QNC for a GBR QoS Flow, the data rate and the delay difference. 
The congestion level information includes congestion level of the UL/DL traffic for the NG-RAN, which can be measured and obtained by the NG-RAN.
The exposure of the above 5GS information is classified into following ways:
1)	Congestion level information exposure via the ECN marking for Low Latency, Low Loss and Scalable Throughput Services (L4S) by the NG-RAN or the UPF.
2)	API based exposure for congestion level information, QNC of a GBR QoS Flow, data rate and delay difference. 
For congestion level information exposure via ECN marking for L4S done by the NG-RAN or the UPF, based on AF request, the PCF indicates SMF whether the NG-RAN or UPF shall execute the ECN marking for L4S using an indicator or a pre-defined 5QI. The SMF indicates the NG-RAN or the UPF shall executes the ECN marking for L4S based on the received PCC rule or the local configuration. 
-	For ECN marking for L4S by the NG-RAN, the SMF provides an explicit indication or the pre-defined 5QI based on the received the PCC rule or local configuration to indicate the NG-RAN to retrieve the congestion level information for the UL and/or DL QoS Flow and execute the ECN marking for L4S as defined in [X][Y].
NOTE 1: The ECN marking for L4S in the NG-RAN depends on RAN WG.
-	For ECN marking for L4S by the UPF, the SMF provides an explicit indication or the pre-defined 5QI based on the received the PCC rule or local configuration to indicate the NG-RAN to retrieve the congestion level information for the UL and/or DL QoS Flow and report to the UPF via the GTP-U header of the uplink user plane packets or dummy GTP-U packets. Then the UPF to execute the ECN marking for L4S as defined in [X][Y] based on the reported congestion level information from NG-RAN. 
For API based congestion level information exposure, based on the subscription from the AF, the PCF uses the QoS monitoring to enable measurement of the congestion level information. The SMF further indicates the NG-RAN to retrieve the congestion level information for the UL and/or DL QoS Flow and report to the UPF via the GTP-U header of the uplink user plane packets or dummy GTP-U packets, and indicates the UPF to expose the reported congestion level information via the control plane or the local path as described in clause 6.4 of TS 23.548 [130].
In case of inter NG-RAN Handover procedure, the target NG-RAN reports the latest congestion level information to the UPF via the GTP-U header for congestion level information exposure.
For API based exposure for QNC of a GBR QoS Flow, based on the subscription from the AF, the PCF uses the QoS monitoring to enable measurement of QNC of a GBR QoS Flow. The SMF instructs the NG-RAN to send the notification when the GFBR can no longer (or can again) be guaranteed towards the UPF via GTP-U header, and indicates the UPF to notify the AF via the local path as described in clause 6.4 of TS 23.548 [130]. 
For API based exposure for the data rate, based on the subscription from the AF, the PCF uses the QoS monitoring to enable the data rate measurement. The SMF instructs the UPF to measure the data rate of the target QoS Flow and report to SMF for exposure via the control plane or directly expose to AF via the local path as described in clause 6.4 of TS 23.548[130].
NOTE 4: The DL data rate may not reflect the data rate experienced by the UE as there are packets failed and/or dropped in the NG-RAN.
For API based exposure for the delay difference for two QoS Flows, the PCF enables the QoS monitoring for two QoS Flows based on the subscription from AF, derives the delay difference based on the QoS monitoring results and exposes it to the AF directly or via the NEF.
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