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When provisioning a URR, the CP function shall provide the reporting trigger(s) in the Reporting Triggers IE of the URR which shall cause the UP function to generate and send a Usage Report for this URR to the CP function. When adding or removing reporting trigger(s) to or from the URR, the CP function shall provide the new complete list of applicable reporting triggers in the Reporting Triggers IE in the PFCP Session Modification Request message.
For the volume-based measurement method, the CP function may provision:
-	the Volume Threshold IE, to request the UP function to generate a usage report when the measured traffic reaches the threshold;
-	the Volume Quota IE, to request the UP function to stop forwarding packets (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function) and, if no Volume Threshold is provisioned, to also generate a usage report, when the measured traffic reaches the quota;
-	the Dropped DL Traffic Threshold IE, to request the UP function to generate a usage report when the downlink traffic that is being dropped reaches the threshold; and/or
NOTE 1:	For EPC, the Dropped DL Traffic Threshold can be armed in a SGW-U for triggering the PGW Pause of Charging feature (see 3GPP TS 23.401 [14]). For 5GC, the Dropped DL Traffic Threshold can be armed in a UPF for triggering the SMF Pause of Charging feature (see 3GPP TS 23.502 [29]).
-	a Measurement Information with the 'Measurement Before QoS Enforcement' flag set to "1", to request the UP function to measure the traffic usage before any enforcement, e.g. bitrate enforcement for QoS, Gate control enforcement (as specified in clause 5.4.3) or packets dropped as requested by the FAR;
-	a Measurement Information with the 'Measurement of Number of Packets' flag set to "1", to request the UP function to measure the number of packets be transferred in UL/DL/Total in addition to the measurement in octets, if the UP function supports the MNOP feature.
For the time-based measurement method, the CP function may provision:
-	a Time Threshold IE, to request the UP function to generate a usage report when the measured traffic reaches the threshold;
-	a Time Quota, to request the UP function to stop forwarding packets (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function) and, if no Time Threshold is provisioned, to also generate a usage report, when the measured traffic reaches the quota;
-	a Measurement Information with the "Immediate Start Time Metering" flag set to "1", to request the UP function to start time metering immediately at receiving the flag; otherwise, the UP function shall start time metering when the first packet is received; and/or
-	an Inactivity Detection Time, to request the UP function to suspend the time measurement when no packets are received during the provisioned Inactivity Detection Time. The time measurement shall then be resumed by the UP function when subsequent traffic is received. If an Inactivity Detection Time value of zero is provided, or if no Inactivity Detection Time has been provided by the CP function, the time measurement shall be performed continuously until a new non-zero Inactivity Detection Time is received or the time-based usage measurement is stopped. See Figure 5.2.2.2-1:


Figure 5.2.2.2-1: IDT based charging
NOTE 2:	The Inactivity Detection Time can be set to the Quota Consumption Timer if received. The Inactivity Detection Time is not used to control when the time metering starts.
-	For EPC, a Time Quota Mechanism, including a Base Time Interval Type, which is either Continuous Time Period (CTP) or Discrete Time Period (DTP), and a Base Time Interval (BTI), to the UP function. See clause 6.5.7 in 3GPP TS 32.299 [18].
-	For CTP (Continuous Time Period), the time measurement starts from the time that traffic has occurred up to the first Base Time Interval (BTI) which contains no traffic. The time measurement shall include the last Base Time Interval, i.e. the one which contained no traffic. The time measurement resumes by the UP function when subsequent traffic is received. See Figure 5.2.2.2-2:


Figure 5.2.2.2-2: CTP based charging
-	For DTP (Descrete Time Period), the time measurement starts from the time that traffic has occurred up to the Base Time Interval end. The time measurement shall be resumed by the UP function when subsequent traffic is received. See Figure 5.2.2.2-3:


Figure 5.2.2.2-3: DTP based charging
When the time-based measurement method applies, and when the Envelope Reporting is required for EPC, the CP function shall request the UP function to report the usage by setting the reporting trigger to Envelope Closure in addition to other Reporting Trigger(s), in the Reporting Triggers IE. The CP function may indicate the UP function to report for just time, time and volume, time and events, or time and volume and number of events by setting Measurement Method accordingly. The CP function may set the Reduced Application Detection Information flag in the Measurement Information of the URR, when requesting the detection of start and stop of an application solely for the purpose of envelope reporting for EPC.
The CP function may provision a Volume Threshold IE, a Volume Quota IE, or both (and/or respectively a Time/Event Threshold IE, a Time/Event Quota IE, or both). In such a case, the CP function may set the reporting trigger for threshold (VOLTH/TIMTH/EVETH) and/or the reporting trigger for quota (VOLQU/TIMQU/EVEQU)) in the Reporting Triggers IE.
When both a Volume (or Time or Event) Threshold IE and a Volume (or Time or Event) Quota IE are provisioned and only the reporting trigger for threshold (VOLTH/TIMTH/EVETH) is set, the UP function shall send a usage report only when reaching the Volume (or Time or Event) Threshold. When subsequently reaching the Volume (or Time or Event) Quota, the UP function shall stop forwarding packets (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function) without sending a new usage report to the CP function.
If both a Volume (or Time or Event) Threshold IE and a Volume (or Time or Event) Quota IE are provisioned and both of the respective Threshold and Quota reporting triggers are set, the UP function shall send a usage report when reaching the Volume (or Time or Event) Threshold and also later on when subsequently reaching the Volume (or Time or Event) Quota.
NOTE 3:	A UP Function complying with Release 14 or Release 15 of the specification only sends one usage report when the threshold is reached, even if both reporting triggers (for the threshold and the quota) are set.
NOTE 4:	After sending a usage report on reaching a threshold, the UP function typically gets a new quota before the earlier provisioned quota exhausts. This implies that the UP function typically sends a quota report when reaching the final quota.
NOTE 5:	For online charging, the Volume Threshold (or Time Threshold) can be set in a PGW-U or TDF-U to the value of the granted volume (or time) quota minus the volume (or time) quota threshold, such as to get a usage report from the UP function when the volume (or time) based credit falls below the remaining quota thresholds provided by the OCS.
NOTE 6:	The Volume Quota or Time Quota can be armed in a PGW-U or TDF-U for online charging to enable the traffic to be forwarded up to an intermediate or final quotas granted by the OCS. The CP function can provision both a Volume (or Time) Threshold and a Volume (or Time) Threshold to request the UP function to:
-	send a usage report when the consumed resources reach the volume (or time) usage threshold provided by the OCS, and 
-	to stop forwarding packets (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function), without sending a second usage report, when the granted volume (or time) quota is exhausted.
For event based measurement method, the CP function may provision:
-	the Event Threshold IE, to request the UP function to generate a usage report when the number of events reaches the event threshold;
-	the Event Quota IE, to request the UP function to stop forwarding packets applicable to the event (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function) and, if no Event threshold is provisioned, to also generate a usage report, when the number of events reaches the event quota;
NOTE 7:	An event is preconfigured with one or more event detection logic in the UPF. Each event detection logic is associated with an Application ID. The CP function activates the detection and reporting of an event by provisioning PDR(s) with the PDI set to an Application ID and by provisioning a URR with an event threshold or event quota reporting trigger. The CP function identifies an event reported in a Usage Report by the URR ID.
For all the measurement methods (i.e. volume, time or event), the CP function may also provision:
-	a Quota Holding Time, to request the UP function to send a usage report and to also stop forwarding packets (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function) when no packets have been received for the duration indicated in this parameter;
NOTE 8:	A Quota Holding Time can be armed in a PGW-U or TDF-U for online charging to request the UP function to send a Usage Report when the Quota Holding Time provided by the OCS (see 3GPP TS 32.299 [18]) expires. The UP function can be instructed in the same Usage Reporting Rule with the Report Triggers – START to generate a new Usage Report upon receiving any subsequent packets associated with this URR.
-	a Quota Validity Time, if the VTIME feature is supported by UP function, to request the UP function to send a usage report after the validity duration is over. After Quota validity timer expiry, if packets are received on UPF, the UPF shall stop forwarding packets or only allow forwarding of limited user plane traffic, based on operator's policy in the UP function;
NOTE 9:	After sending the usage report triggered by the QUHTI or QUVTI (i.e. the Quota Holding Time or Quota Validity Time expires), any remaining quota for the URR is discarded in the UP function.
-	a Monitoring Time IE and zero or more Additional Monitoring IEs, to request the UP function to measure the network resources usage before and after the monitoring time in separate counts and to re-apply the volume and/or time, and/or event thresholds at the monitoring time. The CP function may additionally provision a Subsequent Volume (or Time or Event) Threshold IE and/or a Subsequent Volume (or Time or Event) Quota IE, for a volume (or time or event) based measurement. When being provisioned with a Monitoring Time, the UP function shall:
-	reset its usage thresholds at the monitoring time to the value provided in the Subsequent Volume (or Time or Event) Threshold IE, if provisioned in the URR, or to the remaining value of the Volume (or Time or Event) threshold used before the monitoring time (i.e. excluding the already accumulated volume or time usage);
-	shall indicate the usage up to the Monitoring time and usage after the Monitoring time in separate usage reports as specified in clause 5.2.2.3.1;
-	an Measurement Period, indicating the period to generate periodic usage reports to the CP function.;
-	a User Plane Inactivity Timer, to request the UP function to send a usage report when no packets have been received for any of the PDRs associated to the URR for the duration indicated in this parameter.

If the UP function indicated support of the Quota Action feature in the UP Function Features IE, when the CP function provisions a Volume Quota or Time Quota or Event Quota in a URR, the CP function may also provision the "FAR ID for Quota Action" IE identifying the substitute FAR the UP function shall apply, for the traffic identified by the PDR to which the URR is associated, when exhausting any of these quotas. This FAR may require the UP function to drop the packets or buffer the packets or redirect the traffic towards a redirect destination as specified in clause 5.4.7.
If the UP function has indicated support of the QUASF feature as specified in clause 8.2.25, and when the CP function provisions a Volume Quota, Time Quota, or Event Quota in a URR, the CP function may also provision the Exempted Application ID for Quota Action IE or the Exempted SDF Filter for Quota Action IE, to instruct the UP function, that traffic matching the associated PDR(s) and matching the Application ID(s) or SDF Filter(s) shall be handled based on the FAR associated with the PDR as normal, even when the quota has been exhausted.
NOTE 10:	The traffic forwarded after the quota has been exhausted need not to be measured.
NOTE 11:	A PDR can be associated with multiple URRs. If one of these URRs requires the UP function to drop the user data packets, e.g. when the Quota has been exhausted, the other URRs associated to the PDR need also to stop their measurements, except for URRs including the Measurement Information with the 'Measurement Before QoS Enforcement' flag set to "1".
The CP function may request at any time the UP function to activate or deactivate a network resources usage measurement, using the Inactive Measurement flag of the Measurement Information IE of the URR.
NOTE 12:	This can be used in a PGW-U for the PGW Pause of Charging procedure (see 3GPP TS 23.401 [14]).
When the NSPOC feature as specified in clause 5.30 is supported by the CP and UP function, the CP function may provision:
-	an Measurement Information with the 'Send Start Pause of Charging' Flag set to "1", to request the UP function (SGW-U or I/V-UPF) to send a Start Pause of Charging indication to the upstream GTP-U entity(s) when the Dropped DL Traffic Threshold is reached.
-	an Measurement Information with the 'Applicable for Start of Pause of Charging' Flag set to "1", to indicate the UP function to stop the usage measurement for the URR when receiving Start Pause of Charging indication from the peer downstream GTP-U entity.
When the NSPOC feature is supported by the CP and UP functions, the CP function may use the "SUMPC" and "RUMUC" flags in the PFCPSMReq-Flags IE, and the "SUMPC" flag in the PFCPSEReq-Flags IE, to request the UP function to stop or resume the usage measurement for all URRs with the ASPOC flag set to "1". The CP function may set the "CIAM" flag in the Measurement Information IE in a Create URR or a Update URR IE to request the UP function to stop or resume the usage measurement according to the value of the Inactive Measurement flag for a specific URR with the "ASPOC" flag set to "1" if necessary. See also clause 5.30.
The CP function may request the UP function to measure network resources usage and generate the corresponding Usage Reports only for a number of times, by provisioning the "Number of Reports" IE in a URR, if the UP function supports the NORP feature (see clause 8.2.25-1). If so, the URR shall become inactive in the UP function after the requested "Number of Reports" have been reported.
The CP function may resume the measurement for an inactive URR by setting the Inactive Measurement flag of the Measurement Information IE of the URR to "0" in the Update URR IE in a PFCP Session Modification Request message, with or without the Number of Report IE. If the CP function wishes the UP function to perform continuous measurement for a URR which was provisioned with a Number of Reports (i.e. to no longer limit the number of reports to be generated), the CP function shall provide the Number of Reports IE in the Update URR with a null length to delete the limit on the number of reports to be generated.
NOTE 13:	The Number of Reports can be provisioned in an URR regardless which Measurement Method is used.

* * * Next Change * * * *

[bookmark: _Toc19717057][bookmark: _Toc27490514][bookmark: _Toc27556807][bookmark: _Toc27723724][bookmark: _Toc36030788][bookmark: _Toc36042708][bookmark: _Toc36814032][bookmark: _Toc44688876][bookmark: _Toc44923630][bookmark: _Toc51860598][bookmark: _Toc57930365][bookmark: _Toc57930995][bookmark: _Toc98235517]5.2.2.3.1	General
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 PFCP 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 set to "0" for the first Usage Report and incremented for every subsequent 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 an 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 all the thresholds (Volume/Time/Event Threshold) provisioned for the related URR, if the usage report was triggered due to one of the thresholds being reached, i.e. upon the reporting triggers VOLTH/TIMTH/EVETH; 
-	adjust the threshold and/or quota for volume/time/event (if provisioned in the URR) respectively by subtracting the (volume/time/event) reported usage in the usage report to determine when to generate the next report, if the usage report trigger is set with PERIO/LIUSA/ENVCL/STOPT; and
-	continue to apply the remaining provisioned parameters in the URR 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.
At receiving a quota with value set to zero, the UP function shall:
-	handle packets based on the FAR associated with the PDR, if the packets match the Application ID(s) or the SDF Filter(s) provisioned in the IE Exempted Application ID for Quota Action or the Exempted SDF Filter for Quota Action; 
-	apply the FAR identified in the FAR ID for Quota Action IE if the CP function has provisioned it, otherwise the UP function shall stop forwarding packets (or only allow forwarding of some limited user plane traffic, based on operator policy in the UP function); and
-	report in a usage report the network resources usage measurement since the last usage report for that URR, if applicable.
When the UP function receives a non-zero quota for the same URR in one subsequent PFCP Session Modification Request message, the UP function shall apply the (normal) FAR associated with the PDR (detecting the application traffic) for the buffered traffic if the FAR ID for Quota Action was set to buffer the application traffic at zero quota (either be provisioned with zero quota earlier or the quota has been exhausted).
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.
NOTE 2:	When receiving a new threshold or quota from the CP function for a measurement that is already ongoing in the UP function and if the UP function has already generated the usage report but had not sent it, the UP function can send the usage report before performing the update of the URR.
NOTE 3:	A URR with the quota set to 0 can be provisioned when a service data flow is not allowed to start before quota is allocated to the service. See clause 5.4.11.
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. PFCP 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. For a URR, when multiple (Additional) Monitoring Time IEs are provisioned, or a new Monitoring Time is provisioned after the previous Monitoring Time has passed, the UP function may not be able to send the usage report with the Usage Information set to "AFT" for the previous Monitoring Time if there is no Reporting Trigger armed before the next Monitoring Time is reached; in such case, the UP function may send multiple usage reports with the Usage Information set to "BEF", together with one usage report with the Usage Information set to "AFT".
NOTE 4:	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 PFCP 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. PFCP 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.
For the volume-based measurement method, the UP function shall include all the counters (Total, Uplink and Downlink) of the URR in the Volume Measurement IE in the Usage Report IE; the UP function shall also include the number of packets counted for Total, Uplink, Downlink in the Volume Measurement IE if requested by the CP function and if the UP function supports the MNOP feature.
An usage report triggered only due to the Dropped DL Traffic Threshold (DROTH) or Start of Traffic (START), or MAC Address Reporting (MACAR), or IP Multicast Join/Leave (IPMJL) shall not contain any measurement information, i.e. either the Volume/Duration Measurement set to zero or Volume/Duration Measurement IE is not present.
When being instructed to remove a URR or the last PDR associated to a URR, the UP function shall stop its ongoing measurements for the URR and include a Usage Report in the PFCP Session Modification Response or in an additional PFCP Session Report Request if there are non-null measurements to report for the URR. When being instructed to remove the last PDR associated to a URR, the UP function shall keep the URR and reset any measurement for the URR.
NOTE 5:	A URR provisioned in a PFCP session can be provisioned/kept in the UP function without being associated with any PDR and the URR can be associated with a PDR in a later stage. The UP function will not remember any remaining quota and will consider the quota (if provisioned) as it was provisioned.
When being instructed to deactivate a network resources usage measurement via the Inactive Measurement flag of the Measurement Information IE of the URR, the UP function shall stop measuring the network resources usage (against the volume/time/event threshold/quota) and store the current measurement counts which will be resumed when the URR is activated again. The UP function shall not generate a usage report upon the deactivation of the URR and it shall send a usage report during the period when the URR is deactivated for the following scenarios:
-	if the Quota Holding Time is expired and if the reporting trigger QUHTI is set;
NOTE 6:	The Quota Holding Time can have been started before the URR is deactivated or starts from the moment when the URR is deactivated since no quota will be consumed.
-	if it is the time for a periodic reporting and if the reporting trigger PERIO is set;
-	if it is required to send a usage report for this URR when a usage report is reported for a linked URR and if the reporting trigger LIUSA is set;
-	if it is required to send an immeditate report upon a query for the URR, or the URR is removed, dissociated from the last PDR.;
NOTE 7:	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.
-	if the User Plane Inactivity Timer is expired and if the reporting trigger UPINT is set.
NOTE 8:	The User Plane Inactivity Timer can have been started before the URR is deactivated.
The CP function may request the UP function, in a PFCP Session Modification Request, to report its ongoing network resources measurement for one or multiple URRs of the PFCP session. In this case, the UP function shall:
-	generate usage report(s) (based on the existing definition of any URR(s) included in the PFCP Session Modification Request message before any update) for the URR(s) being queried and for any associated linked usage reports (see clause 5.2.2.4) for which there are non-null measurements to report;
-	include them in the PFCP Session Modification Response or in additional PFCP Session Report Request messages; and
-	proceed as specified above upon generating a usage report for a URR towards the CP function, with the following additions:
-	if the PFCP Session Modification Request includes the Update URR IE (for the URR being queried) with a Volume or Time Threshold, the UP function shall re-apply the threshold received in the request;
-	otherwise, if a threshold and/or a quota had been set for the URR that is queried, since the usage report is not triggered due to the threshold being reached, the UP function shall adjust the threshold and/or quota by subtracting the time/volume reported in the usage report to determine when to generate the next report.
NOTE 8:	Upon reaching a threshold that was adjusted due to a URR query as specified above, the UP function re-applies then the threshold that was provisioned in the URR (i.e. not the value of the adjusted threshold).
NOTE 9:	The CP function can query a URR without including a Volume or Time Threshold in the PFCP Session Modification Request e.g. when it needs to close a traffic volume/service container (see clause 5.2.3.10.3 of 3GPP TS 32.251 [17]).
NOTE 10:	The CP function can query a URR including a Volume or Time Threshold in the PFCP Session Modification Request e.g. when it needs to close a CDR (see clause 5.2.3.10.3 of 3GPP TS 32.251 [17]). In such a case, the CP function can include the same threshold for the URR being queried in the Update URR IE in the PFCP Session Modification Request message to trigger the UP function to re-apply the threshold.
NOTE 11:	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 PFCP session. As an exception, the UP function always generates an immediate report when being instructed to remove a URR.
When additional usage reports need to be sent in additional PFCP Session Report Request messages, i.e. when not all usage reports can be included in the PFCP Session Modification/Deletion Response message, the UP function shall indicate, in the PFCP Session Modification/Deletion Response message, either:
-	that more usage reports will follow, by setting the AURI flag to 1 in the Additional Usage Reports Information IE (see clause 8.2.91); or
-	the total number of additional usage reports that will be sent in all the additional PFCP Session Report Request messages (i.e. that will be sent after the PFCP Session Modification/Deletion Response message), by setting this value in the Additional Usage Reports Information IE (see clause 8.2.91).
In the former case (i.e. if the UP function indicates in the PFCP Session Modification/Deletion Response message that more usage reports will follow), the UP function shall indicate, in one of the additional PFCP Session Report Request message, the total number of additional usage reports to be sent after the PFCP Session Modification/Deletion Response message, by setting this value in the Additional Usage Reports Information IE. In both cases, the UP function may set the AURI flag to 1 in every additional PFCP Session Report Request message but the last one, to indicate that more usage reports will follow.
Besides, if the PFCP Session Modification Request included the Query URR Reference IE, usage reports sent in response to the query in the PFCP Session Modification Response and/or additional PFCP Session Report Request messages shall include the Query URR Reference IE set to the same value as received in the PFCP Session Modification Request.
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;
-	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 12:	Events (e.g. application detection information) are reported individually and independently from the usage report sent for envelope closure.
When the UP function supports the NORP feature and if a URR is provisioned with a "Number of Reports" IE, the number of Usage Reports generated according to the Reporting Trigger(s) defined in the URR shall not be more than the value of "Number of Reports". If the UP function is requested to resume the measurement for an inactive URR, the UP function shall generate a maximum number of Usage Reports equal to the new value of the Number of Reports IE received in the Update URR if any, or equal to the value of the Number of Reports IE previously provisioned in the URR if any; if no Number of Reports IE was provisioned before, there is no limit on the number of reports to send.
At the PFCP session termination, the UP function shall indicate to the CP function, in the PFCP Session Deletion Response, the resources that have been consumed for each URR that was provisioned in the PFCP session since the last usage report (respective to each URR). A CP function may indicate support of Additional Usage Reports in PFCP Session Deletion Request by setting the ARDR flag in the CP Function Features IE (see clause 8.2.58). When additional PFCP Session Report Request messages need to be sent:
-	the UP function shall:
-	set the cause to "More Usage Report to send" in the PFCP Session Deletion Response;
-	include the Additional Usage Reports Information IE in PFCP Session Deletion Response with either the AURI flag set to "1" or indicating the total number of additional usage reports that will be sent in all the additional PFCP Session Report Request messages; as described above:
-	in the former case, the UP function shall indicate in one additional PFCP Session Report Request message the total number of additional usage reports that will be sent after the PFCP Session Deletion Response;
-	in both cases, the UP function may set the AURI flag to 1 in every additional PFCP Session Report Request message but the last one, to indicate that more usage reports will follow.
-	set the PSDBU flag to 1 in the last PFCP Session Report Request message.
-	when the CP function receives a PFCP Session Deletion Response with the Cause set to "More Usage Report to send", the CP function shall not delete the PFCP session until it receives a PFCP Session Report Request message with the PSDBU flag set to "1" (that indicates this is the last report), or it has received the number of usage reports indicated in the Additional Usage Reports Information IE in PFCP Session Deletion Response, or until an implementation specific timer expires otherwise.
At the PFCP session termination, the UP function shall set the PURU flag to "1" in the PFCP Session Deletion Response if it has pending PFCP Session Report Request messages which have not been acknowledged yet. This indicates that the CP function should wait for some time before deleting the PFCP Session.
Upon receiving the Usage Report from the UP function, the CP function may initiate PFCP Session Modification procedure as result of the communication with the PCRF or OCS, as described in clause 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 PFCP session.

* * * Next Change * * * *
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5.11.1	General
This clause specifies the support of user plane inactivity detection and reporting.
5.11.2	User plane inactivity detection and reporting per PDN connection or PDU session
Clause 5.4.4.1 of 3GPP TS 23.401 [14] requires the PGW to initiate the release of an inactive emergency PDN connection.
Clauses 4.3.7 and 4.3.2.2.2 of 3GPP TS 23.502 [29] requires the SMF to be able to initiate the deactivation of the UP connection of an existing PDU session without user plane activity for a given inactivity period, except for the H-SMF for the home routed roaming scenario or except for an always-on PDU session as described in clause 5.6.8 of 3GPP TS 23.501 [28].
Clauses 4.3.5.7, 4.23.9.4 and 4.23.9.5 of 3GPP TS 23.502 [29] requires the SMF to be able to initiate the deactivation of the UP connection of an existing PDU session in source UL CL or source UPF (e.g. PSA2) if no active traffic over the N9 forwarding tunnel is detected and reported by the Source UL CL. Clause 4.23.9.4 of 3GPP TS 23.502 [29] also requires the SMF to release the N9 forwarding tunnel of an existing PDU session in the target UL CL/BP if no active traffic over the N9 forwarding tunnel is detected and reported by the Source UL CL.
Clause 7.2.5.3 of 3GPP TS 23.247 [72] requires the MB-SMF to be able to initiate the deactivation of an MBS session without user plane activity.
The CP function may request the UP function to detect and report when no user plane packets are received for a PFCP session, by provisioning the User Plane Inactivity Timer IE in the PFCP Session Establishment Request or PFCP Session Modification Request.
Upon being provisioned with this IE, the UP function shall monitor the user plane activity of the PFCP session and report any user plane inactivity exceeding the duration indicated by this IE by sending a PFCP Session Report Request with the Report Type set to UPIR (User Plane Inactivity Report). The UP function shall then continue to process any further user plane packets as instructed by the rules provisioned for the PFCP session, until receiving any new instruction from the CP function.
5.11.3	User plane inactivity detection and reporting per PDR
Clause 4.23.9.5 of 3GPP TS 23.502 [29] requires the target I-SMF to be able to initiate the release of the N9 forwarding tunnel of an existing PDU session in the target UL CL/BP if no active traffic over the N9 forwarding tunnel is detected and reported by the target UL CL/BP.
When both the CP function and the UP function support the UPIDP feature (see clause 8.2.25), the CP function may request the UP function to detect and report when no user plane packets are received for one or more PDRs, by provisioning a URR including the User Plane Inactivity Timer IE and by associating this URR with the PDR(s) in a PFCP Session Establishment Request or PFCP Session Modification Request.
Upon being provisioned with this URR, the UP function shall monitor the user plane activity of all the PDR(s) associated with the URR and report user plane inactivity when no traffic has been received for any PDR(s) associated with the URR for the duration indicated in the User Plane Inactivity Timer IE by sending a PFCP Session Report Request with the Report Type set to USAR (Usage Report) and with the Usage Report Trigger IE set to UPINT (User Plane Inactivity Timer).

* * * Next Change * * * *
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The Create URR grouped IE shall be encoded as shown in Figure 7.5.2.4-1.
Table 7.5.2.4-1: Create URR IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	Create URR IE Type = 6 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type
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	Sxa
	Sxb
	Sxc
	N4
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	URR ID
	M
	This IE shall uniquely identify the URR among all the URRs configured for this PFCP session.
	X
	X
	X
	X
	URR ID

	Measurement Method
	M
	This IE shall indicate the method for measuring the network resources usage, i.e. whether the data volume, duration (i.e. time), combined volume/duration, or event shall be measured.
	X
	X
	X
	X
	Measurement Method

	Reporting Triggers
	M
	This IE shall indicate the trigger(s) for reporting network resources usage to the CP function, e.g. periodic reporting or reporting upon reaching a threshold, or envelope closure, or when an SMF instructs an UPF to report the reception of the End Marker packet from the old I-UPF during a Service Request procedure (see clauses 4.2.3.2 and 4.23.4.3 in 3GPP TS 23.502 [29]).
	X
	X
	X
	X
	Reporting Triggers

	Measurement Period 
	C
	This IE shall be present if periodic reporting is required. When present, it shall indicate the period for generating and reporting usage reports. 
	X
	X
	X
	X
	Measurement Period

	Volume Threshold
	C
	This IE shall be present if volume-based measurement is used and reporting is required upon reaching a volume threshold. When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR.
	X
	X
	X
	X
	Volume Threshold

	Volume Quota
	C
	This IE shall be present if volume-based measurement is used and the CP function needs to provision a Volume Quota in the UP function (see clause 5.2.2.2)
When present, it shall indicate the Volume Quota value.
	-
	X
	X
	X
	Volume Quota

	Event Threshold
	C
	This IE shall be present if event-based measurement is used and reporting is required upon reaching an event threshold. When present, it shall indicate the number of events after which the UP function shall report to the CP function for this URR.
	-
	X
	X
	X
	Event Threshold

	Event Quota
	C
	This IE shall be present if event-based measurement is used and the CP function needs to provision an Event Quota in the UP function (see clause 5.2.2.2)
When present, it shall indicate the Event Quota value.
	-
	X
	X
	X
	Event Quota

	Time Threshold
	C
	This IE shall be present if time-based measurement is used and reporting is required upon reaching a time threshold. When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR.
	X
	X
	X
	X
	Time Threshold

	Time Quota
	C
	This IE shall be present if time-based measurement is used and the CP function needs to provision a Time Quota in the UP function (see clause 5.2.2.2)
When present, it shall indicate the Time Quota value
	-
	X
	X
	X
	Time Quota

	Quota Holding Time
	C
	This IE shall be present, for a time, volume or event-based measurement, if reporting is required and packets are no longer permitted to pass on when no packets are received during a given inactivity period.
When present, it shall contain the duration of the inactivity period.
	-
	X
	X
	X
	Quota Holding Time

	Dropped DL Traffic Threshold
	C
	This IE shall be present if reporting is required when the DL traffic being dropped exceeds a threshold.
When present, it shall contain the threshold of the DL traffic being dropped.
	X
	-
	-
	X
	Dropped DL Traffic Threshold

	Quota Validity Time
	C
	This IE shall be present if reporting is required when the Quota Validity time for a given Quota is over.
	-
	X
	-
	X
	Quota Validity Time

	Monitoring Time
	O
	When present, this IE shall contain the time at which the UP function shall re-apply the volume or time threshold. 
	X
	X
	X
	X
	Monitoring Time

	Subsequent Volume Threshold
	O
	This IE may be present if the Monitoring Time IE is present and volume-based measurement is used.
When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Volume Threshold

	Subsequent Time Threshold
	O
	This IE may be present if the Monitoring Time IE is present and time-based measurement is used.
When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Time Threshold

	Subsequent Volume Quota
	O
	This IE may be present if Monitoring Time IE is present and volume-based measurement is used (see clause 5.2.2.2).
When present, it shall indicate the Volume Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Volume Quota

	Subsequent Time Quota
	O
	This IE may be present if Monitoring Time IE is present and time-based measurement is used (see clause 5.2.2.2)
When present, it shall indicate the Time Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Time Quota

	Subsequent Event Threshold
	O
	This IE may be present if the Monitoring Time IE is present and event-based measurement is used.
When present, it shall indicate the number of events after which the UP function shall report to the CP function for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Event Threshold

	Subsequent Event Quota
	O
	This IE may be present if Monitoring Time IE is present and event-based measurement is used (see clause 5.2.2.2).
When present, it shall indicate the Event Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Event Quota

	Inactivity Detection Time
	C
	This IE shall be present if time-based measurement is used and the time measurement need to be suspended when no packets are received during a given inactivity period. When present, it shall contain the duration of the inactivity period.
	-
	X
	X
	X
	Inactivity Detection Time

	Linked URR ID
	C
	This IE shall be present if linked usage reporting is required. When present, this IE shall contain the linked URR ID which is related with this URR (see clause 5.2.2.4).
Several IEs with the same IE type may be present to represent multiple linked URRs which are related with this URR.
	-
	X
	X
	X
	Linked URR ID 

	[bookmark: _PERM_MCCTEMPBM_CRPT05020393___7]Measurement Information
	C
	This IE shall be included if any of the following flag is set to "1".
Applicable flags are:
[bookmark: _PERM_MCCTEMPBM_CRPT05020392___7]-	Measurement Before QoS Enforcement Flag: this flag shall be set to "1" if the traffic usage before any QoS Enforcement is requested to be measured.
-	Inactive Measurement Flag: this flag shall be set to "1" if the measurement shall be paused (inactive). The measurement shall be performed (active) if the bit is set to "0" or if the Measurement Information IE is not present in the Create URR IE.
-	Reduced Application Detection Information Flag: this flag may be set to "1", if the Reporting Triggers request to report the start or stop of application, to request the UP function to only report the Application ID in the Application Detection Information, e.g. for envelope reporting.
-	Immediate Start Time Metering Flag: this flag may be set to "1" if time-based measurement is used and the UP function is requested to start the time metering immediately at receiving the flag. .
-	Measurement of Number of Packets Flag: this flag may be set to "1" when the Volume-based measurement applies, to request the UP function to report the number of packets in UL/DL/Total in addition to the measurement in octet.
-	Send Start Pause of Charging Flag: this flag may be set to "1" by the CP function if the UP Function is requested to send a Start Pause of Charging indication to the upstream GTP-U entity(s) when the Dropped DL Traffic Threshold is reached.
-	Applicable for Start of Pause of Charging Flag: this flag may be set to "1" if the URR is applicable for Start of Pause of Charging, so that the UP function shall stop the usage measurement for the URR when receiving Start Pause of Charging indication from the peer downstream GTP-U entity.
-	Control of Inactive Measurement Flag: the flag shall be set to "1" if the CP function requests the UP function to stop or resume the usage measurement for the URR with the "ASPOC" flag set to "1" according to the value of Inactive Measurement Flag.
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	Measurement Information

	Time Quota Mechanism
	C
	This IE shall be present if time-based measurement based on CTP or DTP is used.
	-
	X
	-
	-
	Time Quota Mechanism

	Aggregated URRs
	C
	This IE shall be included if the URR is used to support a Credit Pool.

Several IEs with the same IE type may be present to provide multiple aggregated URRs.
	-
	X
	-
	-
	Aggregated URRs

	FAR ID for Quota Action
	C
	This IE may be present if the Volume Quota IE and/or the Time Quota IE and/or Event Quota IE is provisioned in the URR and the UP Function indicated support of the Quota Action feature.
When present, it shall contain the identifier of the substitute FAR the UP function shall apply, for the traffic associated to this URR, when exhausting any of these quotas. See NOTE 1, NOTE 3. 
	-
	X
	X
	X
	FAR ID

	Ethernet Inactivity Timer
	C
	This IE shall be present if Ethernet traffic reporting is used and the SMF requests the UP function to also report inactive UE MAC addresses.
When present, it shall contain the duration of the Ethernet inactivity period.
	-
	-
	-
	X
	Ethernet Inactivity Timer

	Additional Monitoring Time
	O
	When present, this IE shall contain the time at which the UP function shall re-apply the volume or time or event threshold/quota provisioned in the IE.

Several IEs with the same IE type may be present to provide multiple Monitoring Times.
	X
	X
	X
	X
	Additional Monitoring Time

	Number of Reports
	O
	This IE may be present if the UP function supports the NORP feature. When present, it shall indicate the number of usage reports to be generated by the URR. See also clauses 5.2.2.2.1 and 5.2.2.3.1. See NOTE 2.
	X
	X
	X
	X
	Number of Reports

	Exempted Application ID for Quota Action
	O
	This IE may be present if the Volume Quota IE and/or the Time Quota IE and/or Event Quota IE is provisioned in the URR and the UP Function has indicated support of the QUASF feature as specified in clause 8.2.25.

When present, it shall contain an Application ID matching packets that shall be exempted from applying the FAR ID for Quota Action when the quota has been exhausted.

Several IEs with the same IE type may be present to provide multiple Application IDs.

See NOTE 4.

	-
	X
	X
	X
	Application ID

	Exempted SDF Filter for Quota Action
	O
	This IE may be present if the Volume Quota IE and/or the Time Quota IE and/or Event Quota IE is provisioned in the URR and the UP Function has indicated support of the QUASF feature as specified in clause 8.2.25.

When present, it shall contain an SDF Filter matching packets that shall be exempted from applying the FAR ID for Quota Action when the quota has been exhausted.

Several IEs with the same IE type may be present to provide multiple SDF Filters.

See NOTE 4.

	-
	X
	X
	X
	SDF Filter

	User Plane Inactivity Timer
	C
	This IE shall be present, for a time, volume or event-based measurement, if reporting is required when no packets are received for any PDR(s) associated with the URR during a given inactivity period. See clause 5.11.3.
When present, it shall contain the duration of the inactivity period.
	-
	-
	-
	X
	User Plane Inactivity Timer

	NOTE 1:	The substitute FAR used when exhausting a Volume Quota or Time Quota may be set to drop the packets or redirect the traffic towards a redirect destination as specified in clause 5.4.7.
NOTE 2:	This IE may be provisioned and set to "1" e.g. for a URR with the Dropped DL Traffic Threshold used for the Pause of Charging feature, if the UP function supports the NORP feature.
NOTE 3:	If the FAR as indicated in the FAR ID for Quota Action is removed after being provisioned, the UP function shall behave as if the FAR ID for Quota Action is not provisioned and shall apply the default behaviour per local configuration when the quota is exhausted.
NOTE 4:	The Exempted Application ID for Quota Action IE or Exempted Filter ID for Quota Action IE may be provisioned as the Restricted-Filter-Rule AVP or Filter ID AVP which is included in Final-Unit-Indication AVP from the online charging system when the Final-Unit-Action AVP is set to "REDIRECT" or "RESTRICT_ACCESS". See also 3GPP TS 32.299 [18].



Table 7.5.2.4-2: Aggregated URRs
	Octet 1 and 2
	
	Aggregated URRs = 118 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type
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	Sxa
	Sxb
	Sxc
	N4
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	Aggregated URR ID
	M
	This IE shall be present for the aggregated URR ID of the URR sharing the credit pool.
	-
	X
	-
	-
	Aggregated URR ID

	Multiplier
	M
	This IE shall be included to measure the abstract service units the traffic of the corresponding aggregated URR consumes from the credit pool.
	-
	X
	-
	-
	Multiplier



Table 7.5.2.4-3: Additional Monitoring Time
	Octet 1 and 2
	
	Additional Monitoring Time = 147 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type
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	Sxa
	Sxb
	Sxc
	N4
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	Monitoring Time
	M
	This IE shall be present and contain the time at which the UP function shall re-apply the volume or time threshold/quota. 
	X
	X
	X
	X
	Monitoring Time

	Subsequent Volume Threshold
	O
	This IE may be present if the Monitoring Time IE is present and volume-based measurement is used.
When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Volume Threshold

	Subsequent Time Threshold
	O
	This IE may be present if the Monitoring Time IE is present and time-based measurement is used.
When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Time Threshold

	Subsequent Volume Quota
	O
	This IE may be present if Monitoring Time IE is present and volume-based measurement is used (see clause 5.2.2.2).
When present, it shall indicate the Volume Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Volume Quota

	Subsequent Time Quota
	O
	This IE may be present if Monitoring Time IE is present and time-based measurement is used (see clause 5.2.2.2)
When present, it shall indicate the Time Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Time Quota

	Subsequent Event Threshold
	O
	This IE may be present if the Monitoring Time IE is present and event-based measurement is used.
When present, it shall indicate the number of events after which the UP function shall report to the CP function for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Event Threshold

	Subsequent Event Quota
	O
	This IE may be present if Monitoring Time IE is present and event-based measurement is used (see clause 5.2.2.2).
When present, it shall indicate the Event Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Event Quota



* * * Next Change * * * *
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The Update URR grouped IE shall be encoded as shown in Figure 7.5.4.4-1.
Table 7.5.4.4-1: Update URR IE within PFCP Session Modification Request
	[bookmark: MCCQCTEMPBM_00000095]Octet 1 and 2
	
	Update URR IE Type = 13 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type
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	Sxa
	Sxb
	Sxc
	N4
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	URR ID
	M
	This IE shall uniquely identify the URR among all the URRs configured for that PFCP session
	X
	X
	X
	X
	URR ID

	Measurement Method
	C
	This IE shall be present if the measurement method needs to be modified.
When present, this IE shall indicate the method for measuring the network resources usage, i.e. whether the data volume, duration (i.e. time), combined volume/duration, or event shall be measured.
	X
	X
	X
	X
	Measurement Method

	Reporting Triggers
	C
	This IE shall be present if the reporting triggers needs to be modified.
When present, this IE shall indicate the trigger(s) for reporting network resources usage to the CP function, e.g. periodic reporting or reporting upon reaching a threshold, or envelope closure, or when an SMF instructs an UPF to report the reception of the End Marker packet from the old I-UPF during a Service Request procedure (see clauses 4.2.3.2 and 4.23.4.3 in 3GPP TS 23.502 [29]).
	X
	X
	X
	X
	Reporting Triggers

	Measurement Period 
	C
	This IE shall be present if the Measurement Period needs to be modified.
When present, it shall indicate the period for generating and reporting usage reports. 
	X
	X
	X
	X
	Measurement Period

	Volume Threshold
	C
	This IE shall be present if the Volume Threshold needs to be modified. When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR.
	X
	X
	X
	X
	Volume Threshold

	Volume Quota
	C
	This IE shall be present if the Volume Quota needs to be modified.
When present, it shall indicate the Volume Quota value.
	-
	X
	X
	X
	Volume Quota

	Time Threshold
	C
	This IE shall be present if the Time Threshold needs to be modified. When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR.
	X
	X
	X
	X
	Time Threshold

	Time Quota
	C
	This IE shall be present if the Time Quota needs to be modified.
When present, it shall indicate the Time Quota value.
	-
	X
	X
	X
	Time Quota

	Event Threshold
	C
	This IE shall be present if Event Threshold needs to be modified.
When present, it shall indicate the number of events after which the UP function shall report to the CP function for this URR.
	-
	X
	X
	X
	Event Threshold

	Event Quota
	C
	This IE shall be present if Event Quota needs to be modified.
When present, it shall indicate the Event Quota value.
	-
	X
	X
	X
	Event Quota

	Quota Holding Time
	C
	This IE shall be present if the Quota Holding Time needs to be modified.
When present, it shall contain the duration of the Quota Holding Time.
	-
	X
	X
	X
	Quota Holding Time

	Dropped DL Traffic Threshold
	C
	This IE shall be present if the Dropped DL Threshold needs to be modified.
When present, it shall contain the threshold of the DL traffic being dropped.
	X
	-
	-
	X
	Dropped DL Traffic Threshold

	Quota Validity Time
	C
	This IE shall be present if Quota Validity time was not sent earlier or quota validity time value needs to be modified.
	-
	X
	-
	X
	Quota Validity Time

	Monitoring Time
	C
	This IE shall be present if the Monitoring Time needs to be modified. When present, this IE shall contain the time at which the UP function shall re-apply the volume or time threshold. 
	X
	X
	X
	X
	Monitoring Time

	Subsequent Volume Threshold
	C
	This IE shall be present if the Subsequent Volume Threshold needs to be modified and volume-based measurement is used.
When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Volume Threshold

	Subsequent Time Threshold
	C
	This IE shall be present if the Subsequent Time Threshold needs to be modified. When present, it shall indicate the time usage value after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Time Threshold

	Subsequent Volume Quota
	C
	This IE shall be present if the Subsequent Volume Quota needs to be modified.
When present, it shall indicate the Volume Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Volume Quota

	Subsequent Time Quota
	C
	This IE shall be present if the Subsequent Time Quota needs to be modified.
When present, it shall indicate the Time Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Time Quota

	Subsequent Event Threshold
	O
	This IE shall be present if the Subsequent Event Threshold needs to be modified.
When present, it shall indicate the number of events after which the UP function shall report to the CP function for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Event Threshold

	Subsequent Event Quota
	O
	This IE shall be present if the Subsequent Event Quota needs to be modified.
When present, it shall indicate the Event Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Event Quota

	Inactivity Detection Time
	C
	This IE shall be present if the Inactivity Detection Time needs to be modified.
When present, it shall indicate the duration of the inactivity period after which time measurement needs to be suspended when no packets are received during this inactivity period. 
	-
	X
	X
	X
	Inactivity Detection Time

	Linked URR ID 
	C
	This IE shall be present if linked usage reporting is required. When present, this IE shall contain the linked URR ID which is related with this URR (see clause 5.2.2.4).

Several IEs with the same IE type may be present to represent multiple linked URRs which are related with this URR.
	-
	X
	X
	X
	Linked URR ID 

	[bookmark: _PERM_MCCTEMPBM_CRPT05020724___7]Measurement Information
	C
	his IE shall be included if any of the following flag is set to "1" or if the change of flag(s) from "1" to "0" results in the IE becoming set to all zeros.
Applicable flags are:
[bookmark: _PERM_MCCTEMPBM_CRPT05020722___7]-	Inactive Measurement Flag: this flag shall be set to "1" if the measurement shall be paused (inactive). The measurement shall be performed (active) if the bit is set to "0" or if the Measurement Information IE is not present in the Update URR IE.
[bookmark: _PERM_MCCTEMPBM_CRPT05020723___7]-	Reduced Application Detection Information Flag: this flag may be set to "1", if the Reporting Triggers request to report the start or stop of application, to request the UP function to only report the Application ID in the Application Detection Information, e.g. for envelope reporting.
-	Immediate Start Time Metering Flag: this flag may be set to "1" if time-based measurement is used and the UP function is requested to start the time metering immediately at receiving the flag.
-	Send Start Pause of Charging Flag: this flag may be set to "1" by the CP function if the UP Function is requested to send a Start Pause of Charging indication to the upstream GTP-U entity(s) when the Dropped DL Traffic Threshold is reached.
-	Applicable for Start of Pause of Charging Flag: this flag may be set to "1" if the URR is applicable for Start of Pause of Charging, so that the UP function shall stop the usage measurement for the URR when receiving Start Pause of Charging indication from the peer downstream GTP-U entity.
-	Control of Inactive Measurement Flag: the flag shall be set to "1" if the CP function requests the UP function to stop or resume the usage measurement for the URR with the "ASPOC" flag set to "1" according to the value of Inactive Measurement Flag.
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	Measurement Information

	Time Quota Mechanism
	C
	This IE shall be present if time-based measurement based on CTP or DTP needs to be modified.
	-
	X
	-
	-
	Time Quota Mechanism

	Aggregated URRs
	C
	This IE shall be included if the Aggregated URRs IE needs to be modified. See Table 7.5.2.4-2.

Several IEs with the same IE type may be present to provision multiple aggregated URRs.

When present, this IE shall provide the complete list of the aggregated URRs.
	-
	X
	-
	-
	Aggregated URRs

	FAR ID for Quota Action
	C
	This IE shall be present if the FAR ID for Quota Action IE needs to be modified. This IE may be present if the Volume Quota IE or the Time Quota IE or Event Quota IE is newly provisioned in the URR and the UP Function indicated support of the Quota Action.
When present, it shall contain the identifier of the substitute FAR the UP function shall apply, for the traffic associated to this URR, when exhausting any of these quotas. See NOTE 1, NOTE 2. 
	-
	X
	X
	X
	FAR ID

	Ethernet Inactivity Timer
	C
	This IE shall be present if the Ethernet Inactivity Timer needs to be modified. When present, it shall contain the duration of the Ethernet inactivity period.
	-
	-
	-
	X
	Ethernet Inactivity Timer

	Additional Monitoring Time
	O
	This IE shall be present if the additional Monitoring Time needs to be modified. When present, this IE shall contain the time at which the UP function shall re-apply the volume or time or event threshold/quota. See Table 7.5.2.4-3.
The CP function shall provide the full set of Additional Monitoring Times IE(s). The UP function shall replace any Additional Monitoring Times IE(s) provisioned earlier by the new set of received IE(s).
	X
	X
	X
	X
	Additional Monitoring Time

	Number of Reports
	O
	This IE may be present if the Number of Reports need to be changed. When present, it shall indicate the number of usage reports to be generated by the URR. See also clauses 5.2.2.2.1 and 5.2.2.3.1.
	X
	X
	X
	X
	Number of Reports

	Exempted Application ID for Quota Action
	C
	This IE shall be present if Application ID for Quota Action needs to be changed.

When present, it shall contain an Application ID matching packets that shall be exempted from applying the FAR ID for Quota Action when the quota has been exhausted.

Several IEs with the same IE type may be present to provide multiple Application IDs.

The CP function shall always provide a complete list of Application IDs.

See NOTE 3.

	-
	X
	X
	X
	Application ID

	Exempted SDF Filter for Quota Action
	C
	This IE shall be present if the SDF Filter for Quota Action needs to be changed.

When present, it shall contain a SDF Filter matching packets that shall be exempted from applying the FAR ID for Quota Action when the quota has been exhausted.

Several IEs with the same IE type may be present to provide multiple SDF Filters.

The CP function shall always provide a complete list of SDF Filters.

See NOTE 3.
	-
	X
	X
	X
	SDF Filter

	User Plane Inactivity Timer
	C
	This IE shall be present if the User Plane Inactivity Timer needs to be modified.
When present, it shall contain the duration of the User Plane Inactivity Timer.
	-
	-
	-
	X
	User Plane Inactivity Timer

	NOTE 1:	The substitute FAR used when exhausting a Volume Quota or Time Quota may be set to drop the packets or redirect the traffic towards a redirect destination as specified in clause 5.4.7.
NOTE 2:	If the FAR as indicated in the FAR ID for Quota Action is removed after being provisioned, the UP function shall behave as if the FAR ID for Quota Action is not provisioned and shall apply the default behaviour per local configuration when the quota is exhausted.
NOTE 3:	The Exempted Application ID for Quota Action IE or Exempted Filter ID for Quota Action IE may be provisioned as the Restricted-Filter-Rule AVP or Filter ID AVP which is included in Final-Unit-Indication AVP from the online charging system when the Final-Unit-Action AVP is set to "REDIRECT" or "RESTRICT_ACCESS". See also 3GPP TS 32.299 [18].



* * * Next Change * * * *

[bookmark: _Toc19717364][bookmark: _Toc27490865][bookmark: _Toc27557158][bookmark: _Toc27724075][bookmark: _Toc36031149][bookmark: _Toc36043069][bookmark: _Toc36814394][bookmark: _Toc44689252][bookmark: _Toc44924006][bookmark: _Toc51860976][bookmark: _Toc57930747][bookmark: _Toc57931377][bookmark: _Toc98235932]8.2.19	Reporting Triggers
The Reporting Triggers IE shall be encoded as shown in Figure 8.2.19-1. It indicates the reporting trigger(s) for the UP function to send a report to the CP function.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 37 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	LIUSA
	DROTH
	STOPT
	START
	QUHTI
	TIMTH
	VOLTH
	PERIO
	

	
	6
	QUVTI
	IPMJL
	EVEQU
	EVETH
	MACAR
	ENVCL
	TIMQU
	VOLQU
	

	
	7
	Spare
	Spare
	Spare
	Spare
	Spare
	Spare
	SpareUPINT
	REEMR
	

	
	8 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.19-1: Reporting Triggers
Octet 5 shall be encoded as follows:
-	Bit 1 – PERIO (Periodic Reporting): when set to "1", this indicates a request for periodic reporting.
-	Bit 2 – VOLTH (Volume Threshold): when set to "1", this indicates a request for reporting when the data volume usage reaches a volume threshold
-	Bit 3 – TIMTH (Time Threshold): when set to "1", this indicates a request for reporting when the time usage reaches a time threshold.
-	Bit 4 – QUHTI (Quota Holding Time): when set to "1", this indicates a request for reporting when no packets have been received for a period exceeding the Quota Holding Time.
-	Bit 5 – START (Start of Traffic): when set to "1", this indicates a request for reporting when detecting the start of an SDF or Application traffic.
-	Bit 6 – STOPT (Stop of Traffic): when set to "1", this indicates a request for reporting when detecting the stop of an SDF or Application Traffic.
-	Bit 7 - DROTH (Dropped DL Traffic Threshold): when set to "1", this indicates a request for reporting when the DL traffic being dropped reaches a threshold.
-	Bit 8: - LIUSA (Linked Usage Reporting): when set to "1", this indicates a request for linked usage reporting, i.e. a request for reporting a usage report for a URR when a usage report is reported for a linked URR (see clause 5.2.2.4).
Octet 6 shall be encoded as follows:
-	Bit 1 –VOLQU (Volume Quota): when set to "1", this indicates a request for reporting when a Volume Quota is exhausted.
-	Bit 2 – TIMQU (Time Quota): when set to "1", this indicates a request for reporting when a Time Quota is exhausted.
-	Bit 3 – ENVCL (Envelope Closure): when set to "1", this indicates a request for reporting when conditions for closure of envelope is met (see clause 5.2.2.3).
-	Bit 4 – MACAR (MAC Addresses Reporting): when set to "1", this indicates a request for reporting the MAC (Ethernet) addresses used as source address of frames sent UL by the UE.
-	Bit 5 – EVETH (Event Threshold): when set to "1", this indicates a request for reporting when an event threshold is reached. .
-	Bit 6 – EVEQU (Event Quota): when set to "1", this indicates a request for reporting when an Event Quota is reached. .
-	Bit 7 – IPMJL (IP Multicast Join/Leave): when set to "1", this indicates a request for reporting when the UPF adds or removes the PDU session to/from the DL replication tree associated with an IP multicast flow.
-	Bit 8: – QUVTI (Quota Validity Time): when set to "1", this indicates a usage report being reported for a URR due to the quota validity timer expiry.
Octet 7 shall be encoded as follows:
-	Bit 1 – REEMR (REport the End Marker Reception): when set to "1", the SMF instructs the UPF to report the reception of the End Marker packet. See clause 5.2.2.2.1 and also clauses 4.2.3.2 and 4.23.4.3 in 3GPP TS 23.502 [29].
-	Bit x – UPINT (User Plane Inactivity Timer): when set to "1", this indicates a request for reporting when no packets have been received for a period exceeding the User Plane Inactivity Timer.
-	Bit y2 to 8: Spare, for future use and set to "0".
At least one bit shall be set to "1". Several bits may be set to "1".

* * * Next Change * * * *

[bookmark: _Toc19717370][bookmark: _Toc27490871][bookmark: _Toc27557164][bookmark: _Toc27724081][bookmark: _Toc36031155][bookmark: _Toc36043075][bookmark: _Toc36814400][bookmark: _Toc44689258][bookmark: _Toc44924012][bookmark: _Toc51860982][bookmark: _Toc57930753][bookmark: _Toc57931383][bookmark: _Toc98235938]8.2.25	UP Function Features
The UP Function Features IE indicates the features supported by the UP function. It is coded as depicted in Figure 8.2.25-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 43 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 6
	Supported-Features
	

	
	7 to 8
	Additional Supported-Features 1
	

	
	9 to 10
	Additional Supported-Features 2
	

	
	11 to 12
	Additional Supported-Features 3
	

	
	13 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.25-1: UP Function Features
The UP Function Features IE takes the form of a bitmask where each bit set indicates that the corresponding feature is supported. Spare bits shall be ignored by the receiver. The same bitmask is defined for all PFCP interfaces.
The following table specifies the features defined on PFCP interfaces and the interfaces on which they apply.
Table 8.2.25-1: UP Function Features
	Feature Octet / Bit
	Feature
	Interface
	M/O
	Description

	5/1
	BUCP
	Sxa, N4
	O
(NOTE 2)
	Downlink Data Buffering in CP function is supported by the UP function.

	5/2
	DDND
	Sxa, N4
	O
	The buffering parameter 'Downlink Data Notification Delay' is supported by the UP function. 

	5/3
	DLBD
	Sxa, N4
	O
	The buffering parameter 'DL Buffering Duration' is supported by the UP function. 

	5/4
	TRST
	Sxb, Sxc, N4
	O
	Traffic Steering is supported by the UP function.


	5/5
	FTUP
	Sxa, Sxb, N4
	M
	F-TEID allocation / release in the UP function is supported by the UP function. 

	5/6
	PFDM
	Sxb, Sxc, N4
	O
	The PFD Management procedure is supported by the UP function. 

	5/7
	HEEU
	Sxb, Sxc, N4
	O
	Header Enrichment of Uplink traffic is supported by the UP function.

	5/8
	TREU
	Sxb, Sxc, N4
	O
(NOTE 3)
	Traffic Redirection Enforcement in the UP function is supported by the UP function. 

	6/1
	EMPU
	Sxa, Sxb, N4
	M
	Sending of End Marker packets supported by the UP function.

	6/2
	PDIU
	Sxa, Sxb, Sxc, N4
	O
(NOTE 4)
	Support of PDI optimised signalling in UP function (see clause 5.2.1A.2).

	6/3
	UDBC
	Sxb, Sxc, N4
	O
	Support of UL/DL Buffering Control

	6/4
	QUOAC
	Sxb, Sxc, N4
	O
	The UP function supports being provisioned with the Quota Action to apply when reaching quotas. 

	6/5
	TRACE
	Sxa, Sxb, Sxc, N4
	O
	The UP function supports Trace (see clause 5.15). 

	6/6
	FRRT
	Sxb, N4
	O
	The UP function supports Framed Routing (see IETF RFC 2865 [37] and IETF RFC 3162 [38]).

	6/7
	PFDE
	Sxb, N4
	O
	The UP function supports a PFD Contents including a property with multiple values.

	6/8
	EPFAR
	Sxa, Sxb, Sxc, N4
	O
	The UP function supports the Enhanced PFCP Association Release feature (see clause 5.18).

	7/1
	DPDRA
	Sxb, Sxc, N4
	O
	The UP function supports Deferred PDR Activation or Deactivation.

	7/2
	ADPDP
	Sxa, Sxb, Sxc, N4
	O
	The UP function supports the Activation and Deactivation of Pre-defined PDRs (see clause 5.19). 

	7/3
	UEIP
	Sxb, N4
	O
(NOTE 5)
	The UP function supports allocating UE IP addresses or prefixes (see clause 5.21).

	7/4
	SSET
	N4
	O
	UPF support of PFCP sessions successively controlled by different SMFs of a same SMF Set (see clause 5.22). 

	7/5
	MNOP
	Sxa, Sxb, Sxc, N4
	O
	The UP function supports measurement of number of packets which is instructed with the flag 'Measurement of Number of Packets' in a URR. See also clause 5.2.2.2.1.

	7/6
	MTE
	N4
	O
	UPF supports multiple instances of Traffic Endpoint IDs in a PDI.

	7/7
	BUNDL
	Sxa, Sxb, Sxc, N4
	O
	PFCP messages bundling (see clause 6.5) is supported by the UP function.

	7/8
	GCOM
	N4
	O
	UPF support of 5G VN Group Communication. (See clause 5.23)

	8/1
	MPAS
	N4
	O
	UPF support for multiple PFCP associations to the SMFs in an SMF set (see clause 5.22.3).

	8/2
	RTTL
	N4
	O
	UPF supports redundant transmission at transport layer.

	8/3
	VTIME
	Sxb,N4
	O
	UP function support of quota validity time feature.

	8/4
	NORP
	Sxa, Sxb, Sxc, N4
	O
	UP function support of Number of Reports as specified in clause 5.2.2.2.

	8/5
	IPTV
	N4
	O
	UPF support of IPTV service (see clause 5.25)

	8/6
	IP6PL
	N4
	O
	UPF supports:
[bookmark: _PERM_MCCTEMPBM_CRPT05021147___7]-	UE IPv6 address(es) allocation with IPv6 prefix length other than default /64 (including allocating /128 individual IPv6 addresses), as specified in clause 4.6.2.2 of of 3GPP TS 23.316 [57]; and
[bookmark: _PERM_MCCTEMPBM_CRPT05021148___7]-	multiple UE IPv6 addresses allocation using multiple instances of the UE IP Address IE in a same PDI or Traffic Endpoint, or using multiple PDIs or Traffic Endpoints with a different UE IP Address as specified in clause 5.21.1.

	8/7
	TSCU
	N4
	O
	Time Sensitive Communication is supported by the UPF (see clause 5.26).

	8/8
	MPTCP
	N4
	O
	UPF support of MPTCP Proxy functionality (see clause 5.20)

	9/1
	ATSSS-LL
	N4
	O
	UPF support of ATSSS-LLL steering functionality (see clause 5.20)

	9/2
	QFQM
	N4
	O
	UPF support of per QoS flow per UE QoS monitoring (see clause 5.24.4).

	9/3
	GPQM
	N4
	O
	UPF support of per GTP-U Path QoS monitoring (see clause 5.24.5).

	9/4
	MT-EDT
	Sxa
	O
	SGW-U support of reporting the size of DL Data Packets. (see clause 5.2.4.1).

	9/5
	CIOT
	Sxb, N4
	O
	UP function support of CIoT feature, e.g. small data packet rate enforcement. (see 5.4.15)

	9/6
	ETHAR
	N4
	O
	UPF support of Ethernet PDU Session Anchor Relocation (see clause 5.13.6).

	9/7
	DDDS
	N4
	O
	UPF support of reporting the first buffered / first discarded downlink data after buffering / directly dropped downlink data for downlink data delivery status notification.

	9/8
	RDS
	Sxb, N4
	O
	UP function support of Reliable Data Service (see clause 5.29).

	10/1
	RTTWP
	N4
	O
	UPF support of RTT measurements towards the UE Without PMF.

	10/2
	QUASF
	Sxb, Sxc, N4
	O
	The UP function supports being provisioned in a URR with an Exempted Application ID for Quota Action or an Exempted SDF Filter for Quota Action which is to be used when the quota is exhausted. See also clauses 5.2.2.2.1 and 5.2.2.3.1.

	10/3
	NSPOC
	Sxa, Sxb, N4
	O
	UP function supports notifying start of Pause of Charging via user plane.

	10/4
	L2TP
	Sxb, N4
	O
	UP function supports the L2TP feature as described in clause 5.31.

	10/5
	UPBER
	N4
	O
	UP function supports the uplink packets buffering during EAS relocation.

	10/6
	RESPS
	Sxb, N4
	O
	UP function supports Restoration of PFCP Sessions associated with one or more PGW-C/SMF FQ-CSID(s), Group Id(s) or CP IP address(es) (see clause 5.22.4)

	10/7
	IPREP
	N4
	O
	UP function supports IP Address and Port number replacement (see clause 5.33.3).

	10/8
	DNSTS
	N4
	O
	UP function support DNS Traffic Steering based on FQDN in the DNS Query message (see clause 5.33.4)

	11/1
	DRQOS
	N4
	O
	UP function supports Direct Reporting of QoS monitoring events to Local NEF or AF (see clause 5.33.5).

	11/2
	MBSN4
	N4
	O
	UPF supports sending MBS multicast session data to associated PDU sessions using 5GC individual delivery.

	11/3
	PSUPRM
	N4
	O
	UP function supports Per Slice UP Resource Management (see clause 5.35).

	11/4
	EPPPI
	N4
	O
	UP function supports Enhanced Provisioning of Paging Policy Indicator feature as specified in clause 5.36.2. 

	11/5
	RATP
	Sxb, N4
	O
	UP function supports Redirection Address Types set to "Port", "IPv4 address and Port", "IPv6 address and Port", or "IPv4 and IPv6 addresses and Port".

	11/x
	UPIDP
	N4
	O
	UP function supports User Plane Inactivity Detection and reporting per PDR feature as specified in clause 5.11.3.

	NOTE 1:	Features are defined as follows:
	- Feature Octet / Bit: The octet and bit number within the Supported-Features IE, e.g. "5 / 1".
	- Feature: A short name that can be used to refer to the octet / bit and to the feature.
	- Interface: A list of applicable interfaces to the feature.
	- M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O") for a UP function complying with this release of the specification. 
A feature defined as mandatory in this release of the specification may not necessarily be defined or mandatory to support in earlier releases (see the respective specifications), therefore a CP function complying with this release of the specification shall be prepared to receive a UP Function Features IE with a mandatory feature bit set to "0".
	- Description: A clear textual description of the feature.
NOTE 2:	Downlink data should be buffered preferably in the UP function. Downlink data may be buffered in the CP function when desired, e.g. for UEs using power saving methods.
NOTE 3:	If the traffic that the UP function can support may be subject to traffic redirection, traffic redirection enforcement in the UP function shall be supported by the UP function.
NOTE 4:	CP and UP functions complying with this release of the specification should support this feature.
NOTE 5:	A UPF that supports the SSET or MPAS feature shall support this feature.



* * * Next Change * * * *
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The Usage Report Trigger IE shall be encoded as shown in Figure 8.2.41-1. It indicates the trigger of the usage report.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 63 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	IMMER
	DROTH
	STOPT
	START
	QUHTI
	TIMTH
	VOLTH
	PERIO
	

	
	6

	EVETH
	MACAR
	ENVCL
	MONIT
	TERMR
	LIUSA
	TIMQU
	VOLQU
	

	
	7
	Spare
	Spare
	SpareUPINT
	EMRRE
	QUVTI
	IPMJL
	TEBUR
	EVEQU
	

	
	8 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.41-1: Usage Report Trigger
Octet 5 shall be encoded as follows:
-	Bit 1 – PERIO (Periodic Reporting): when set to "1", this indicates a periodic report.
-	Bit 2 – VOLTH (Volume Threshold): when set to "1", this indicates that the data volume usage reaches a volume threshold.
-	Bit 3 – TIMTH (Time Threshold): when set to "1", this indicates that the time usage reaches a time threshold.
-	Bit 4 – QUHTI (Quota Holding Time): when set to "1", this indicates that no packets have been received for a period exceeding the Quota Holding Time.
-	Bit 5 – START (Start of Traffic): when set to "1", this indicates that the start of traffic is detected.
-	Bit 6 – STOPT (Stop of Traffic): when set to "1", this indicates that the stop of traffic is detected.
-	Bit 7 - DROTH (Dropped DL Traffic Threshold): when set to "1", this indicates that the DL traffic being dropped reaches a threshold.
-	Bit 8 – IMMER (Immediate Report): when set to "1", this indicates an immediate report reported on CP function demand.
Octet 6 shall be encoded as follows:
-	Bit 1 – VOLQU (Volume Quota): when set to "1", this indicates that the Volume Quota has been exhausted.
-	Bit 2 – TIMQU (Time Quota): when set to "1", this indicates that the Time Quota has been exhausted.
-	Bit 3 - LIUSA (Linked Usage Reporting): when set to "1", this indicates a linked usage report, i.e. a usage report being reported for a URR due to a usage report being also reported for a linked URR (see clause 5.2.2.4).
-	Bit 4 – TERMR (Termination Report): when set to "1", this indicates a usage report being reported (in a PFCP Session Deletion Response) for a URR due to the termination of the PFCP session, or a usage report being reported (in a PFCP Session Modification Response) for a URR due to the removal of the URR or dissociated from the last PDR.
-	Bit 5 – MONIT (Monitoring Time): when set to "1", this indicates a usage report being reported for a URR due to the Monitoring Time being reached.
-	Bit 6 – ENVCL (Envelope Closure): when set to "1", this indicates the usage report is generated for closure of an envelope (see clause 5.2.2.3).
-	Bit 7 – MACAR (MAC Addresses Reporting): when set to "1", this indicates a usage report to report MAC (Ethernet) addresses used as source address of frames sent UL by the UE.
-	Bits 8: EVETH (Event Threshold): when set to "1", this indicates a usage report is generated when an event threshold is reached.
Octet 7 shall be encoded as follows:
-	Bit 1 – EVEQU (Event Quota): when set to "1", this indicates that the Event Quota has been exhausted.
-	Bit 2 – TEBUR (Termination By UP function Report): when set to "1", this indicates a usage report being reported for a URR due to the termination of the PFCP session which is initiated by the UP function.
-	Bit 3 – IPMJL (IP Multicast Join/Leave): when set to "1", this indicates a usage report being reported for a URR due to the UPF adding or removing the PDU session to/from the DL replication tree associated with an IP multicast flow.
-	Bit 4 – QUVTI (Quota Validity Time): when set to "1", this indicates a usage report being reported for a URR due to the quota validity timer expiry.
-	Bit 5 – EMRRE (End Marker Reception REport): this indicates that the UP function has received End Marker from the old I-UPF. See clauses 4.2.3.2 and 4.23.4.3 in 3GPP TS 23.502 [29]).
-	Bit x – UPINT (User Plane Inactivity Timer): when set to "1", this indicates that no packets have been received for a period exceeding the User Plane Inactivity Timer.
-	Bit y6 to 8: Spare, for future use and set to "0".
At least one bit shall be set to "1". Several bits may be set to "1".

* * * Next Change * * * *

[bookmark: _Toc98236161]D.2.7	Simultaneous change of UL CL/BP and PSA controlled by I-SMF
The corresponding stage 2 call flow is specified in clause 4.23.9.4 of 3GPP TS 23.502 [29]. Figure D.2.7-1 specifies the details of the signalling interactions between the SMF and the I-SMF, and between the I-SMF and the UL CL/BPs and PSAs.


Figure D.2.7-1 – Simultaneous change of UL CL/BP and PSA controlled by I-SMF
1-2.	These steps are the same as described in clause D.2.1 and correspond to steps 2 and 3 of Figure 4.23.9.4-1 of 3GPP TS 23.502 [29].
3.	The I-SMF indicates to the SMF that it has inserted an UL CL/BP and PSA if both the I-SMF and the SMF support the "N9FSC" feature defined in clause 6.1.8 of 3GPP TS 29.502 [50], or the I-SMF indicates to the SMF a change of UL CL/BP and PSA if either the I-SMF or the SMF does no support the "N9FSC" feature.
4.	When the I-SMF indicates to the SMF an insertion of UL CL/BP and PSA, and data forwarding between the new and old UL CL/BPs for EAS session continuity is required, the SMF shall send to the I-SMF a PFCP Session Establishment Request (for the new DNAI) and a PFCP Session Establishment Request for the new UL CL/BP.
When the I-SMF indicates to the SMF a change of UL CL/BP and PSA, or when the I-SMF indicates to the SMF an insertion of UL CL/BP and PSA and data forwarding between the new and old UL CL/BPs for EAS session continuity is not required, the SMF shall send to the I-SMF a PFCP Session Establishment Request (for the new DNAI), a PFCP Session Deletion Request (for the old DNAI), a PFCP Session Deletion Request for the old UL CL/BP and a PFCP Session Establishment Request for the new UL CL/BP. The I-SMF shall behave as described in clauses D.2.1 and D.2.2 and return two PFCP Session Establishment Responses and two PFCP Session Deletion Responses.
The following signalling applies if both the I-SMF and the SMF support the "N9FSC" feature and data forwarding between the new and old UL CL/BPs for EAS session continuity is required.
Step 4 is same as described in clause D.2.1, in addition, the SMF shall send the following additional information to the I-SMF:
-	in the PFCP Session Establishment Request for the new UL CL/BP:
-	Create PDR(s) IE for the UL traffic to forward to the old UL CL/BP with:
-	the Source Interface set to "Access";
-	the Traffic Endpoint IE referring to the UL traffic endpoint;
-	any additional Packet Detection Information to define the UL traffic to match for N9 forwarding (e.g. SDF Filter, Application ID, Ethernet Packet Filter);
-	any applicable PDR information, e.g. FAR ID, QER ID;
-	the UL PDR shall not contain the Outer Header Removal IE;
-	the Precedence value of the above UL PDR for N9 forwarding to the old UL CL/BP shall be set to a higher precedence than the UL PDR for the new UL CL/BP to support the UL traffic offloaded towards the PSA2, if the same Packet Detection Information applies.
-	one UL FAR, set to "forward" the UL traffic to the old UL CL/BP, with the Destination Interface set to "Core"; the UL FAR shall not contain the Outer Header Creation IE. 
-	the following additional information in the Update Request:
-	the indication that a N9 forwarding tunnel between UL CLs/BPs is required;
-	the list of Rule IDs pointing to the UL PDRs included in the PFCP Session Establishment Request for the new UL CL/BP to establish the UL N9 data forwarding in the new UL CL/BP;
-	the value of the timer to detect the end of activity on the N9 forwarding tunnel.
NOTE:	The UL PDR(s) for UL traffic offloaded towards PSA2 will not be matched as long as the UL PDR(s) for UL traffic forwarding to the old UL CL/BP is installed in the target UL CL/BP if the same Packet Detection Information applies, since the latter PDR(s) has a higher precedence than the former.
5.	The step is same as described in clause D.2.1, i.e. the SMF updates the remote PSA (PSA1) via N4 with the DL Tunnel Info of the Target UL CL/BP for the downlink traffic.
6.	The I-SMF shall map the above rules received in the PFCP Session Establishment Request message to the new UL CL/BP. In particular:
-	the I-SMF shall add the Outer Header Removal IE to the UL PDR(s) of the UL CL/BP for the UL traffic to be forwarded to the old UL CL/BP;
-	the I-SMF shall add an Outer Header Creation IE to the UL FAR of the UL CL/BP to add a GTP-U header set to the old N3 UL F-TEID in the old UL CL/BP if it can be reused;
-	the I-SMF shall provision a DL PDR to receive DL traffic forwarded from the old UL CL/BP and a DL FAR to forward the received DL traffic towards the NG-RAN. The new UL CL/BP shall assign a new N9 DL F-TEID for the old UL CL/BP.
7.	The I-SMF returns two PFCP Session Establishment Responses to the SMF.
8.	The step is same as described in clause D.2.1.
9.	The I-SMF shall send the following information to the old UL CL/BP in the PFCP Session Modification Request based on the additional information received in the Update Request from the SMF and the PFCP Session Establishment Response from the new UL CL/BP:
-	the I-SMF shall update the Outer Header Creation IE in the DL FAR of the old UL CL/BP to add a GTP-U header set to the F-TEID assigned by the new UL CL/BP for DL traffic forwarding;
-	the I-SMF shall update the UL PDR(s) to receive UL traffic forwarded from the new UL CL/BP, if the old UL CL/BP needs to assign a new N9 DL F-TEID for the new UL CL/BP;
-	instruct the old UL CL/BP to report user inactivity on the N9 forwarding tunnel by provisioning the received time in the User Plane Inactivity Timer IE (as specified in clause 5.11.2).
If the old UL CL/BP assigns a new N9 DL F-TEID to receive the UL traffic from the new UL CL/BP, the I-SMF shall send a PFCP Session Modification Request message to the new UL CL/BP to add an Outer Header Creation IE to the UL FAR of the UL CL/BP to add a GTP-U header set to the new N9 UL F-TEID assigned by the old UL CL/BP for UL traffic forwarding, and to add a Network Instance IE if needed.
10.	If the User Plane Inactivity Report is received from the old UL CL/BP due to the User Plane Inactivity Timer expires, the I-SMF indicates to the SMF that it is removing the old UL CL/BP and PSA0.
11.	The SMF shall send to the I-SMF a PFCP Session Deletion Request (for the old DNAI) and a PFCP Session Deletion Request for the old UL CL/BP.
12-14.	The I-SMF shall remove the UL PDR(s) identified by the received Rule ID(s) in the target UL CL/BP and the PFCP sessions in old UL CL/BP/PSA0.
15.	The I-SMF returns two PFCP Session Deletion Responses to the SMF.

* * * Next Change * * * *

D.2.X	Simultaneous change of UL CL/BP and PSA controlled by different I-SMFs
The corresponding stage 2 call flow is specified in clause 4.23.9.5 of 3GPP TS 23.502 [29]. Figure D.2.x-1 specifies the details of the signalling between the SMF and the I-SMF, and between the I-SMFs and the UL CL/BPs and PSAs.


Figure D.2.X-1 – Simultaneous change of UL CL/BP and PSA controlled by different I-SMFs
1-2.	These steps are the same as described in clause D.2.7.
3.	The target I-SMF indicates to the SMF the insertion of UL CL/BP and PSA.
4.	The SMF shall send to the target I-SMF a PFCP Session Establishment Request (for the new DNAI) and a PFCP Session Establishment Request for the new UL CL/BP.
In addition, to support the EAS session continuity, the SMF may send additional information to the target I-SMF as defined in step 4 of clause D.2.7.
5-6.	The target I-SMF shall behave as described in step 5 and 6 of clause D.2.7. In addition, the target I-SMF shall provision a URR with a User Plane Inactivity Timer IE in the new UL CL/BP, based on the user plane inactivity time received from the SMF, and associate it to the UL PDR(s) used detecting the UL traffic to forward towards the old UL CL/BP and the DL PDR(s) used for detecting the DL traffic from the old UL CL/BP (as specified in clause 5.11.3).
7-8.	These steps are the same as described in clause D.2.7.
9.	The target I-SMF shall send an Nsmf_PDUSession_UpdateSMContext Request (N9 forwarding tunnel required, target UL CL N9 forwarding tunnel info, value of the timer to detect the end of activity on the N9 forwarding tunnel to support the EAS session continuity) to the source I-SMF, as specified in clause 5.2.2.3.x of 3GPP TS 29.502 [50].
10.	The source I-SMF shall send the following information to the old UL CL/BP in the PFCP Session Modification Request based on the information received from the target I-SMF:
-	the source I-SMF shall update the Outer Header Creation IE in the DL FAR of the old UL CL/BP to add a GTP-U header set to the F-TEID assigned by the new UL CL/BP for DL traffic forwarding;
-	instruct the old UL CL/BP to report user inactivity on the N9 forwarding tunnel by provisioning the received time in the User Plane Inactivity Timer IE (as specified in clause 5.11.2).
11.	The source I-SMF shall return information to the target I-SMF, e.g. F-TEID in old UL CL/BP on receiving the UL traffic from the new UL CL/BP, as specified in clause 5.2.2.3.x of 3GPP TS 29.502 [50]. The source I-SMF may return the old N3 UL F-TEID if it can be reused or a new N9 UL F-TEID assigned by the old UL CL/BP for UL traffic forwarding.
12.	The target I-SMF shall update the UL FAR of the UL PDR(s) for UL data forwarding (to the old UL CL/BP) in new UL CL/BP with the F-TEID received.
[bookmark: _GoBack]13.	Upon being notified about user plane inactivity of the N9 forwarding tunnel by the new UL CL/BP, the target I-SMF shall release the UL PDR(s) for UL data forwarding (to the old UL CL/BP) and the DL PDR(s) for DL data received (from the old UL CL/BP) in the new UL CL/BP.
14.	Upon being notified about user plane inactivity of the N9 forwarding tunnel by the old UL CL/BP, the source I-SMF indicates to the SMF that it is removing the old UL CL/BP and PSA0.
15.	The SMF shall send to the source I-SMF a PFCP Session Deletion Request (for the old DNAI) and a PFCP Session Deletion Request for the old UL CL/BP.
16-17.	The source I-SMF shall remove the PFCP sessions in old UL CL/BP/PSA0.
18.	The source I-SMF returns two PFCP Session Deletion Responses to the SMF.

* * * End of Changes * * * *
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