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* * * First Change * * * *

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.

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.

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; 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 from the point when the first packet is received until the time-based usage measurement is stopped. See Figure 5.2.2.2-1:
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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. 
-
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 subclause 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:
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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:
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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 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 5:
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, 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 time thresholds at the monitoring time. The CP function may additionally provision a Subsequent Volume (or Time) Threshold IE and/or a Subsequent Volume (or Time) Quota IE, for a volume (or time) 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) Threshold IE, if provisioned in the URR, or to the remaining value of the Volume (or Time) 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. 

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 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 associated to this URR, 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 subclause 5.4.7.
The CP function may request at any time the UP function to activate or deactivate a network resources usage measurement and the sending of corresponding Usage Reports, using the Inactive Measurement flag of the Measurement Information IE of the URR. 

NOTE 6:
This can be used in a PGW-U for the PGW Pause of Charging procedure (see 3GPP TS 23.401 [14]).

* * * next Change * * * *

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 subclause 5.2.2.2) 

When present, it shall indicate the Volume Quota value.
	-
	X
	X
	X
	Volume 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 subclause 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
	-
	-
	
	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
	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
	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
	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 subclause 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 subclause 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

	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 subclause 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.
	-
-
	X

X
	X

-
	X

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 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

	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 subclause 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


* * * End of Changes * * * *
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