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[bookmark: _Toc533190519]* * * First Change * * * *
[bookmark: _Toc11315018][bookmark: _Toc11315241]5.2.2.2.1	General
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.
[bookmark: OLE_LINK3]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 QoS enforcement.
-	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; 
[bookmark: _Hlk529975043]-	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, a Volume Quota, or both (and/or respectively a Time Threshold, a Time Quota, or both). 
When both a Volume (or Time) Threshold and a Volume (or Time) Quota are provisioned, the UP function shall send a usage report only when reaching the Volume (or Time) Threshold; when subsequently reaching the Volume (or Time) 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.
NOTE 3:	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 4:	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 5:	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 6:	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 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 the first usage report after the Monitoring Time is reached;
-	a Measurement Period, indicating the period to generate periodic usage reports to the CP function. 
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 redirect the traffic towards a redirect destination as specified in clause 5.4.7.
NOTE 7:	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 8:	This can be used in a PGW-U for the PGW Pause of Charging procedure (see 3GPP TS 23.401 [14]).
* * * Next Change * * * *
[bookmark: _Toc11315021]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 a URR towards the CP function, the UP function shall:
-	reset its ongoing measurement counts for the related URR (i.e. the UP function shall report in a usage report the network resources usage measurement since the last usage report for that URR);
[bookmark: _Hlk533186333]-	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; and
-	continue to apply all the provisioned URR(s) and perform the related network resources usage measurement(s), until getting any further instruction from the CP function.
When receiving a new threshold or quota from the CP function for a measurement that is already ongoing in the UP function, the UP function shall consider its ongoing measurements counts for the related URR against the new threshold or quota to determine when to send its next usage report to the CP function. At receiving a new quota with value set to zero, the UP function shall:
-	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.
[bookmark: _Hlk516847487]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.
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.
NOTE 3:	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. 
[bookmark: _Hlk16073896][bookmark: OLE_LINK2]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.
A usage report triggered only due to the Dropped DL Traffic Threshold shall not contain any measurement information. 
When being instructed to remove a URR or the last PDR associated to a URR, the UP function shall 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, and shall reset its ongoing measurements for the URR that is removed, or dissociated from the last PDR.
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 4:	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 5:	Multiple usage reports can be required to be reported to the CP function when deleting a PDR that is the last one to be associated to multiple URRs.
The CP function may request the UP function, in an 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 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 by subtracting the time/volume reported in the usage report to determine when to generate the next report.
NOTE 6:	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 7:	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 8:	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 9:	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 PFCP Session Report Request messages need to be sent, the UP function shall indicate, either in the PFCP Session Modification Response or in one PFCP Session Report Request, how many usage reports will be sent in PFCP Session Report Request messages. If this is indicated in one PFCP Session Report Request, the PFCP Session Modification Response shall indicate that more reports will follow by setting the AURI flag of the Additional Usage Reports Information IE. 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 10:	Events (e.g. application detection information) are reported individually and independently from the usage report sent for envelope closure.
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).
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 * * * *
[bookmark: _Toc11315323]7.5.2.4	Create URR IE within PFCP Session Establishment Request
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

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	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.
	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

	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 

	Measurement Information
	C
	This IE shall be included if any of the following flag is set to 1.
Applicable flags are:
-	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.
[bookmark: _Hlk16073920][bookmark: OLE_LINK4]-	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.
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X
	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. 
	-
	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

	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.



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

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	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

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	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 * * * *
[bookmark: _Toc11315324]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 (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
	Description

	5/1
	BUCP
	Sxa, N4
	Downlink Data Buffering in CP function is supported by the UP function. 


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

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

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


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

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

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

	5/8
	TREU
	Sxb, Sxc, N4
	Traffic Redirection Enforcement in the UP function is supported by the UP function. 

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

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

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

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

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

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

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

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

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

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

	7/3
	UEIP
	N4
	The UPF supports allocating UE IP addresses or prefixes (see clause 5.21).

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

	7/X
	MNOP
	Sxa, Sxb, Sxc, N4
	UPF supports measurement of number of packets which is instructed with the flag 'Measurement of Number of Packets' in a URR. See also 5.2.2.2.1.

	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.
Description: A clear textual description of the feature.



* * * Next Change * * * *
[bookmark: _Toc11315343]8.2.44	Volume Measurement
The Volume Measurement IE contains the measured traffic volumes. It shall be encoded as shown in Figure 8.2.44-1. 

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 66 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	DLNOP
	ULNOP
	TONOP
	DLVOL
	ULVOL
	TOVOL
	

	
	m to (m+7)
	Total Volume
	

	
	p to (p+7)
	Uplink Volume
	

	
	q to (q+7)
	Downlink Volume
	

	
	r to (r+7)
	Total Number of Packets
	

	
	s to (s+7)
	Uplink Number of Packets
	

	
	t to (t+7)
	Downlink Number of Packets
	

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


Figure 8.2.44-1: Volume Measurement
The following flags are coded within Octet 5:
-	Bit 1 – TOVOL: If this bit is set to "1", then the Total Volume field shall be present, otherwise the Total Volume field shall not be present.
-	Bit 2 – ULVOL: If this bit is set to "1", then the Uplink Volume field shall be present, otherwise the Uplink Volume field shall not be present.
-	Bit 3 – DLVOL: If this bit is set to "1", then the Downlink Volume field shall be present, otherwise the Downlink Volume field shall not be present.
-	Bit a – TONOP: If this bit is set to "1", then the Total Number of Packets field shall be present, otherwise the Total Number of Packets field shall not be present.
-	Bit b – ULNOP: If this bit is set to "1", then the Uplink Number of Packets field shall be present, otherwise the Uplink Number of Packets field shall not be present.
-	Bit c – DLNOP: If this bit is set to "1", then the Downlink Number of Packets field shall be present, otherwise the Downlink Number of Packets field shall not be present.
-	Bit 74 to bit 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.
The Total Volume, Uplink Volume and Downlink Volume fields shall be encoded as an Unsigned64 binary integer value. They shall contain the total, uplink or downlink number of octets respectively.
The Total Number of Packets, Uplink Number of Packets and Downlink Number of Packets fields shall be encoded as an Unsigned64 binary integer value. They shall contain the total, uplink or downlink number of packets respectively.

* * * Next Change * * * *
[bookmark: _Toc11315367]8.2.68	Measurement Information
The Measurement Information IE shall be encoded as shown in Figure 8.2.68-1. It provides information on the requested measurement information.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 100 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	MNOP
	ISTM
	RADI
	INAM
	MBQE
	

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


Figure 8.2.68-1: Measurement Information
Octet 5 shall be encoded as follows:
-	Bit 1 – MBQE (Measurement Before QoS Enforcement): when set to 1, this indicates a request to measure the traffic usage before QoS enforcement.
-	Bit 2 – INAM (Inactive Measurement): when set to 1, this indicates that the measurement shall be paused (inactive).
-	Bit 3 – RADI (Reduced Application Detection Information): when set to 1, this indicates that the Application Detection Information reported to the CP function, upon detecting the start or stop of an application, shall only contain the Application ID. 
-	Bit 4 – ISTM (Immediate Start Time Metering): when set to 1, this indicates that time metering shall start immediately when the flag is received.
-	Bit x – MNOP (Measurement of Number of Packets): when set to 1, this indicate a request to measure the number of packets transferred in UL/DL/Total in addition to the measurement in octets when Volume based measurement applies.
-	Bits 5 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, e.g. both MBQE and MNOP bits are set to 1 .
* * * End of Change * * * *
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