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	Reason for change:
	During stage 3 work on Sx protocol, amongst the charging requirements specified in TS 32.251 and TS 32.299, CT4 identified the requirements for  "envelope reporting" was needed to be clarified. 

As mentionned in clause 6.5.1.4, in addition to QCT, CTP and DTP are also mechanisms specified for controlling time quota consumption:
"The consumption of time quota may be controlled by Quota-Consumption-Time as described in clause 6.5.4, or by extended mechanisms as described in clause 6.5.7."

The envelope reporting feature (clause 6.5.6) corresponding to QCT is specified independently from the QCT time quota consumption mechanism (clause 6.5.4).
 Whereas, for CTP and DTP time quota consumption mechanisms, the corresponding envelope construction/reporting are specified under the same clause 6.5.7: it is not clear that time quota consumption mechanism can apply without corresponding envelope reporting in these cases.

Envelope reporting is specified for reporting in online charging only, and there is no description for envelope reporting in offline charging


	
	

	Summary of change:
	For CTP and DTP, introduce a separate description for envelope reporting.
Introduce a description for envelope reporting in offline charging

	
	

	Consequences if not approved:
	Wrong CTF behavior for PGW and TDF in split Control Plane/User Plane architecture for envelope reporting
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6.5.4
Quota consumption time

The server may optionally indicate to the client that the quota consumption shall be stopped after a period equal to the Quota Consumption Time in which no packets are received or at session termination, whichever is sooner. This is indicated by including the Quota-Consumption-Time AVP in the CCA. The idle period equal to the Quota Consumption Time is included in the reported usage. The quota is consumed normally during gaps in traffic of duration less than or equal to the Quota-Consumption-Time. Quota consumption resumes on receipt of a further packet belonging to the service data flow.

If packets are allowed to flow during a CCR/CCA[Update] exchange, and the Quota-Consumption-Time AVP value in the provided quota is the same as in the previously provided quota, then the Quota-Consumption-Time runs normally through this procedure. For example, if 5 seconds of a 10 second QCT timer have passed when a CCR[Update] is triggered, and the CCA[Update] returns 2 seconds later, then the QCT timer will expire 3 seconds after the receipt of the CCA and the remaining unaccounted 5 seconds of usage will be recorded against the new quota even though no packets were transmitted with the new quota.

In the case of a new quota with the Quota-Consumption-Time AVP, or when packets are blocked during the CCR/CCA[Update] procedure then the Quota-Consumption-Time stops running (if it was running) and quota consumption begins again when the next service data flow packet matching the Charging Rule is received. 

If a Quota-Consumption-Time AVP value of zero is provided, or if no Quota-Consumption-Time AVP is present in the CCA, the quota is consumed continuously from the point at which it is granted.

	Next change


6.5.6
Envelope reporting
6.5.6.1
Envelope reporting in Online Charging  
The OCF may determine the need for additional detailed reports identifying start time and end times of specific activity in addition to the standard quota management provided in RFC 4006 [402]. The OCF controls this by sending a CCA[INITIAL] with Envelope-Reporting AVP. The OCF may request reports for just time, time and volume, time and number of events, or time and volume and number of events, through appropriate values in Envelope-Reporting AVP.
The time envelope of the activity to be reported is determined by the mechanism indicated by the OCF in this CCA[INITIAL], to control the time quota consumption in the CTF. 
The selected mechanism is used by the CTF to generate the envelopes, reporting the start and end of each time envelope, and the data volume transferred and / or the number of events that occurred for the duration of the envelope.
NOTE:
Envelope reporting is independent of quota management (i.e. there is no interaction).
6.5.6.2
Envelope reporting in Offline Charging  
When a particular time quota consumption mechanism is selected by the OCF, the need for reporting detailed time envelopes in offline charging, may be statically configured in the CTF or dynamically controlled by the OCF using Offline-Charging AVP.
The selected time quota consumption mechanism is used by the CTF to generate the envelopes, reporting the start and end of each time envelope, and the data volume transferred and / or the number of events that occurred for the duration of the envelope.
6.5.6.3
Envelope reporting - Quota consumption time
In case the time quota consumption mechanism selected by the OCF is per clause 6.5.4, and the OCF indicated the need for envelope reporting, the CTF, on receiving the command, monitors the traffic for a period of time controlled by the Quota-Consumption-Time AVP and reports each period as a single envelope for each Quota-Consumption-Time expiry where there was traffic, in Envelope AVP.

6.5.6.4
Envelope reporting - Combinational quota
In case the time quota consumption mechanism selected by the OCF is per clause 6.5.7, and the OCF indicated the need for envelope reporting, the CTF, on receiving the command, monitors the traffic based on information included in Time-Quota-Mechanism AVP, and reports each corresponding envelope in the Envelope AVP in the CCR.  
In case of Continuous Time Period (CTP):

-
the first envelope starts on the first traffic, and subsequent envelopes start on the first traffic following the closure of the previous envelope.
-
each envelope ends at expiry of the first base time interval which contains no traffic.  
The envelope for CTP includes the last base time interval, i.e. the one which contained no traffic. The end of an envelope can only be determined "retrospectively".
In case of Discrete Time Period (DTP), an envelope corresponds to exactly one base time interval. 
	Next change


6.5.7
Combinational quota

The Quota-Consumption-Time mechanism, described in clause 6.5.4, may be extended (and replaced) when granting time based quota to provide potentially more efficient use of the online charging interface, i.e. reduced traffic and the algorithms in the OCF are potentially simpler. The alternative handling mechanisms that are defined in this clause are:

 
1.
Continuous Time Period (CTP)

2.
Discrete Time Period (DTP)

The mechanisms selected by the OCF is indicated to the CTF with the Time-Quota-Mechanism AVP in the CCA.
Both DTP and CTP define time envelopes in their own manner. The method of forming a time envelope is controlled by the Time-Quota-Mechanism AVP, which selects the algorithm and the length of the base time interval.

The base time interval, specified by the Base-Time-Interval AVP, is a basic unit for consuming quota. Quota is deemed to be consumed at the start of each base time interval. The CTF shall allow traffic to pass for the duration of the base time interval.
For DTP, the base time interval defines the length of the discrete time period. Quota consumption resumes only on the first traffic following the expiry of the DTP.
For CTP, quota consumption continues during consecutive base time intervals in which traffic has occurred up to and including the first base time interval which contains no traffic. Quota consumption shall be stopped after this first base time interval expiry which contained no traffic. Quota consumption resumes only on the first subsequent traffic.
If the CTF receives a Multiple-Services-Credit-Control AVP with both the Quota-Consumption-Time AVP and Time-Quota-Mechanism AVP, then the Time-Quota-Mechanism AVP takes precedence and the CTF shall behave accordingly.
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