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	Reason for change:
	1/ Many URRs may be provisioned and/or many predefined URRs may be activated for a given Sx session. When requesting the UP function to return immediate usage report(s) for all the URRs provisioned for an Sx session (by setting the QAURR flag in the Sx Session Modification Request), the UP function shall only return usage reports for the URRs with non-null measurements to report. 

2/ The CP function may request an immediate usage report for individual URRs by listing these URRs in the Sx Session Modification Request. It is proposed to clarify that when querying a particular URR ID, the UP function shall also return immediate usage reports for the linked URRs (i.e. URRs linked to the queried URR ID). This avoids the need for the CP function to list all individual linked URR IDs when needed to retrieve usage measurements for one URR and its linked URRs.
3/ per existing requirements, the UP function returns a usage report in a response to a CP function's request deleting a URR. Likewise, when deleting the last PDR associated to a URR, without deleting the URR or deactivating the predefined URR, the UP function shall return a usage report for that URR. 
4/ Many URRs may be provisioned and/or many predefined URRs may be activated for a given Sx session. The protocol should allow the UP function to report immediate usage reports in additional Sx Session Report Request messages, when all measurements cannot be sent within the Sx Session Modification Response.



	
	

	Summary of change:
	1/ When requesting the UP function to return immediate usage report(s) for all the URRs provisioned for an Sx session (by setting the QAURR flag in the Sx Session Modification Request), the UP function shall only return usage reports for the URRs with non-null measurements to report. 

2/ It is clarified that when querying a particular URR ID, the UP function shall also return immediate usage reports for the linked URRs (i.e. URRs linked to the queried URR ID).

3/ When deleting the last PDR associated to a URR, the UP function shall return a usage report for that URR. 

4/ The UP function reports immediate usage reports in additional Sx Session Report Request messages, when all measurements cannot be sent within the Sx Session Modification Response.



	
	

	Consequences if not approved:
	1/ the UP function will report all URRs when being queried to do so, including URRs with null measurements. This results in overloading the interface, e.g. when predefined URRs are activated for the Sx session.
2/ It is ambiguous in the specification  whether the UP function  would report or not linked URRs when the associated URR "X" is queried by the CP function. This can result in missing to report usage reports or in forcing the CP function to query all individual linked URRs.

3/ Deleting the last PDR associated to a URR can result in missing to report usage reports. 
4/ The UP function may not be able to report some usage reports when being queried to return all URRs.
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* * * First Change * * * *

5.2.2.3
Reporting of Usage Report to the CP function
When detecting that a provisioned reporting trigger occurs, the UP function shall generate a Usage Report for the related URR and send it to the CP function by initiating the Sx Session Report procedure. 
When providing usage report information for a URR in a message, the UP function shall include the UR-SEQN (Usage Report Sequence Number) identifying the order in which a Usage Report is generated for the given URR. The UR-SEQN (Usage Report Sequence Number) shall be incremented for every Usage Report generated by the UP function for the URR. The UP function shall also indicate the trigger that causes the usage report to be generated in the Usage Report Trigger IE.
Upon generating a usage report for a URR towards the CP function, the UP function shall:

-
reset its ongoing measurement counts for the related URR (i.e. the UP function shall report in a usage report the network resources usage measurement since the last usage report for that URR);

-
re-apply the threshold provisioned for the related URR, if the usage report was triggered due to a threshold being reached; and

-
continue to apply all the provisioned URR(s) and perform the related network resources usage measurement(s), until getting any further instruction from the CP function.

When receiving a new threshold or quota from the CP function for a measurement that is already ongoing in the UP function, the UP function shall consider its ongoing measurements counts for the related URR against the new threshold or quota to determine when to send its next usage report to the CP function.

NOTE 1:
The UP function determines when to send its next usage report to the CP function by deducting from the newly provisioned threshold or quota the traffic it has forwarded since its last usage report. As an example, if the UP function has forwarded 10 Mbytes of traffic since it last usage report to the CP function and the CP function provisions a new volume threshold or quota of 100 Mbytes, the UP function sends its next usage report upon forwarding an additional 90 Mbytes traffic.
When reporting the network resources usage before and after a Monitoring Time, the UP function shall send two Usage Reports in the PFCP message (e.g. Sx Session Report Request) for the same URR ID. Each Usage Report shall then include the Usage Information IE indicating whether the reported network resource usage was consumed before or after the Monitoring Time. Omission of this IE in a Usage Report indicates that no monitoring time has occurred. The UP function shall send Usage Reports soon after the occurrence of the Monitoring Time.

NOTE 2:
The UP function needs to take care to smooth the signalling load towards the CP function if Usage Reports need to be generated for a large number of Sx sessions after the occurrence of the Monitoring Time.
For the volume-based measurement method, the UP function shall report the traffic usage after any QoS enforcement. Additionally, if the CP function requested to measure the traffic usage before QoS enforcement, the UP function shall also report corresponding measurements, when measurements needs to be reported for the traffic usage after QoS enforcement, by sending two Usage Reports in the PFCP message (e.g. Sx Session Report Request) for the same URR ID. Each Usage Report shall then include the Usage Information IE indicating whether the reported network resource usage corresponds to the traffic before or after QoS enforcement. Thresholds provisioned in a URR shall apply to the traffic usage after any QoS enforcement. 
A usage report triggered only due to the Dropped DL Traffic Threshold shall not contain any measurement information. 

When being instructed to remove a URR or the last PDR associated to a URR, or to deactivate a network resources usage measurement via the Inactive Measurement flag of the Measurement Information IE of the URR, the UP function shall include a Usage Report in the Sx Session Modification Response if there are non-null measurements to report for the URR, and shall reset its ongoing measurements for the URR that is removed, dissociated from the last PDR or deactivated.
NOTE 3:
Multiple usage reports can be required to be reported to the CP function when deleting a PDR that is the last one to be associated to multiple URRs.
The CP function may request the UP function, in an Sx Session Modification Request, to report its ongoing network resources measurement for one or multiple URRs of the Sx session. In this case, the UP function shall:

-
generate usage report(s) for the URR(s) being queried and for any associated linked usage reports (see subclause 5.2.2.4) for which there are non-null measurements to report, 
-
include them in the Sx Session Modification Response and, if necessary, additional Sx Session Report Request messages, and 
-
proceed as specified above upon generating a usage report for a URR towards the CP function. 
NOTE 4:
It is up to the CP function to request the UP function to generate an immediate report (or not) as specified above when the CP function modifies a URR or any other rules of the Sx session. As an exception, the UP function always generates an immediate report when being instructed to remove a URR or deactivate a network resource measurement via the Inactive Measurement flag of the Measurement Information IE of the URR.
When the reporting trigger "Envelope Closure" is set in the corresponding Usage Reporting Rule, the UP function shall generate a usage report with the measurement of the time and/or volume as instructed in the Measurement Method:

-
when the Inactivity Detection Time (if included) is expired; or

-
when detecting no usage for the first Base Time Interval if the Base Time Interval Type in the Time Quota Mechanism is set to CTP; or
-
at the end of each of base time interval if the Base Time Interval Type in the Time Quota Mechanism is set to DTP. 

NOTE 5: 
Events (e.g. application detection information) are reported individually and independently from the usage report sent for envelope closure.

At the Sx session termination, the UP function shall indicate to the CP function, in the Sx Session Deletion Response, the resources that have been consumed for each URR that was provisioned in the Sx session since the last usage report (respective to each URR).

Upon receiving the Usage Report from the UP function, the CP function may initiate Sx Session Modification procedure as result of the communication with the PCRF or OCS, as described in subclause 5.3 of 3GPP TS 23.214 [2], e.g. by: 

-
modifying the URR (e.g. changing the Volume/Time threshold, Volume/Time quota, disabling the usage monitoring);

-
creating a new FAR (e.g. for redirect) and/or modifying the existing FAR; or

-
modifying the QER (s) in the Sx session.

* * * Next Change * * * *

5.2.2.4
Reporting of Linked Usage Reports to the CP function
The CP function may instruct the UP function to generate a Usage Report for a URR "X" when a Usage Report is generated for another URR "Y", by:

-
provisioning the URR "X" with the Reporting Triggers IE set to Linked Usage Reporting; and
-
including in the URR "X" the Linked URR ID IE set to the URR ID of the URR "Y".

NOTE:
This can be used by the CP function e.g. to request the UP function to report a Usage Report for an SDF (i.e. URR "X") when the UP function reports a Usage Report for a bearer (i.e. URR "Y").
When a usage report is to be generated for the URR "Y", including when an immediate usage report is requested for the URR "Y" within an Sx Session Modification Request, the UP function shall also send a Usage Report for the URR "X" with the accumulated usage information, and the Usage Report Trigger IE set to Linked Usage Reporting.

The URR "Y" may be linked to more URRs than just URR "X".

* * * End of Changes * * * *

