
3GPP TSG CT4 Meeting #77
C4-172049
3GPP TSG CT3 Meeting #89
C3-172084

Spokane, US; 03rd – 07th April 2017

Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Pseudo-CR on Monitoring Time and Time of Tariff Change
Spec:
3GPP TS 29.244 v1.0.0
Agenda item:
7.1.5 (CT4) / 14.5 (CT3)
Document for:
Decision

1. Reason for Change
It is not yet specified how to support changes of tariff with CUPS, as captured by the following editor's note in subclause 5.2.2.1:

Editor's Note:
It is FFS whether extensions need to be considered to support change of Tariff and the Time of the day procedure specified in 3GPP TS 23.203 and 3GPP TS 29.212 without causing signalling storms over the Sx reference points. It is FFS how to re-use the Monitoring Time IE to support change of Tariff.

TS 23.0203 specifies the following requirements:

It shall be possible to change the rate based on the time of day.

TS 32.299 specifies:

6.3.7.1
Support of tariff changes using the tariff switch mechanism

After a tariff switch has been reached, all the active user sessions shall report their session usage by the end of the validity period of the current request and receive new quota for resource usage for the new tariff period. 

In order to avoid the need for mass simultaneous quota refresh, the traffic usage can be split into resource usage before a tariff switch and resources used after a tariff switch. 

The Tariff-Time-Change AVP is used to determine the tariff switch time as described by RFC 4006 [402]. 
In addition to the scenarios described in RFC 4006 [402], the Tariff-Time-Change AVP may also be used in the context of continuously time-based charging.

The Tariff-Change-Usage AVP is used within the Used-Service-Units AVP to distinguish reported usage before and after the tariff time change.

The Tariff-Change-Usage AVP is not used directly within the Multiple-Services-Credit-Control AVP. 
The CP function needs to close CDR or containers and open new ones upon a change of tariff. 

This requires the UP function to report the time/volume usage before the tariff time change and to restart counting time/volume usage after the tariff change. 
To avoid signalling storms over Sx during tariff time change, the CP function should be capable to request the UP function to measure and report separately the volume/time usage before and after the tariff time change. 

It was proposed at the last CT4 meeting to reuse the Monitoring Time IE in URR to support these requirements. 
TS 29.244 specifies the following UP behaviour for the Monitoring Time IE (based on corresponding requirements from subclause 4.5.17.6
"Report in case of Monitoring Time provided" of TS 29.212):
For all the measurement methods (i.e. volume, time or event), the CP function may also provision:

-
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, for a volume (or time) based measurement. When being provisioned with a Monitoring Time, the UP function shall:

-
not retain (i.e. ignore) the monitoring time and the Subsequent Volume (or Time) Threshold IE, if the UP function needs to send a usage report before the Monitoring Time;

otherwise, 

-
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;

The requirements highlighted in yellow cause problems for implementing changes of tariff, as for online and offline charging, the UP function shall be able to measure the traffic exchanged before and after the tariff change, regardless of whether the UP function sends or not a Usage Report before the tariff change (e.g. due to a threshold being reached for online charging or e.g. due to the need to send a periodic report for offline charging).

Besides, it was also commented in CT4 that these highlighted requirements are not really appropriate either for usage monitoring over Sxb/Sxc as it is still required to continue measuring the traffic after a usage monitoring report is sent to the PCRF and because the PCRF is expected to provide in the CCA command further instructions on whether to continue or not usage monitoring (with possibly new thresholds).
Reverting the highlighted requirements would result, when the UP function needs to send a usage report before the monitoring time, in the UP function:

· reporting the usage report to the CP function and resetting its ongoing usage measurement counters,

· continuing to measure the traffic and re-applying the provisioned threshold for sending any further report, until getting further instructions from the CP function;

· at the occurrence of the subsequent Monitoring Time, the UP function would proceed as already specified in TS 29.244, i.e. it would reset its thresholds to the Subsequent Volume/Time Threshold IEs (if provisioned) or to the remaining value of the Volume/Time thresholds used before the monitoring time. 
Based on the new PCRF intructions, the CP function would be able to stop the usage monitoring, update the thresholds to apply, update or remove the Monitoring Time IE, or keep the current thresholds and Monitoring Time unchanged, as appropriate.
It is proposed to: 
· revert the above highlighted requirements from TS 29.244;

· clarify that when reporting a Usage Report, the UP function continues to apply the URR and its reporting triggers until receiving any further instruction from the CP function, e.g. when reporting that a Volume Threshold X is reached, the UP function continues measuring the volume usage and reapplies the Volume Threshold X for sending any further report;

· reuse the Monitoring Time IE to support time of tariff change: the CP function sets the Monitoring Time IE to the time of tariff change. 
· clarify that the UP function should send Usage Reports after the Monitoring Time within a reasonably short period (e.g. up to few tens of seconds), taking care to smooth the signalling load sent to the CP function.

2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 v1.0.0.
* * * First Change * * * *

5.2.2
Usage Reporting Rule Handling 

5.2.2.1
General

The CP function shall provision URR(s) for an Sx session in an Sx Session Establishment Request or an Sx Session Modification Request to request the UP function to: 

-
measure the network resources usage in terms of traffic data volume, duration (i.e. time) and/or events, according to the provisioned Measurement Method; and

-
send a usage report to the CP function, when the measurement reaches a certain threshold, periodically or when detecting a certain event, according to the provisioned Reporting Triggers.

NOTE:
The UP function sends a usage report without performing network resources usage measurements when being requested to detect and report the the start of an SDF or application traffic.
Editor's Note:
It is FFS whether the credit pooling requirements specified in subclause 5.5.2.1 of 3GPP TS 32.240 apply to a PGW and TDF, and if so, how to support them.

Editor's Note:
It is FFS how to report the network resources usage before and after the PCEF enforcement in a PGW. 

Editor's Note:
It is FFS whether the envelope reporting requirements specified in 3GPP TS 32.251 and subclause 6.5.6 of 3GPP TS 32.299 require any specific consideration for CUPS.

Editor's Note:
It is FFS whether extensions need to be considered to support the Time of the day procedure specified in 3GPP TS 23.203 and 3GPP TS 29.212 without causing signalling storms over the Sx reference points. 
Editor's Note: Potential additions to perform traffic redirection at the UP function when the measured traffic reaches the Final Volume (or Time) Threshold are FFS. 

* * * Next Change * * * *

5.2.2.2
Provisioning of Usage Reporting Rule in the UP function
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 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 Sx Session Modification Request message.
For the volume-based measurement method, the CP function may provision: 

-
a Volume Threshold;

-
a Final Volume Threshold, to request the UP function to generate a usage report (like the other thresholds) but also to stop forwarding packets when the measured traffic reaches the threshold; and/or

-
a Dropped DL Traffic Threshold, representing a threshold of dropped downlink traffic.

NOTE 1:
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]).

Editor's Note:
It is FFS how the CP function instructs the UP function to stop forwarding the packets when a granted quota is consumed.
For the time-based measurement method, the CP function may provision:

-
a Time Threshold; 

-
a Final Time Threshold, to request the UP function to generate a usage report (like the other thresholds) but also to stop forwarding packets when the measured traffic reaches the threshold; 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.
The CP function may provision a Volume Threshold, a Final Volume Threshold, or both thresholds (and/or respectively a Time Threshold, a Final Time Threshold, or both thresholds). 
NOTE 2:
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 3:
The Final Volume or Time Threshold can be armed in a PGW-U or TDF-U for online charging to enable the traffic to be forwarded up to the quotas granted by the OCS. The CP function can provision both a Volume (or Time) Threshold and a Final Volume (or Time) Threshold to request the UP function to send a usage report respectively when the consumed resources reach the volume (or time) usage threshold provided by the OCS, and when the granted volume (or time) quota is exhausted. 
Editor's Note: Whether the Final Volume (or Time) Threshold can be set to a granted quota and/or to the final granted quota (i.e. when the OCS provides a Final-Unit-Indication requesting to terminate the traffic upon consumption of the final granted quotas) is FFS. Whether the Final Volume (or Time) Threshold IE is needed, and if so, how to use it, is FFS.
For all the measurement methods (i.e. volume, time or event), the CP function may also provision:

-
a Final Inactivity Time Threshold, together with the Report Trigger – STOPT, to request the UP function to send a usage report when no packets have been received for the duration indicated in this parameter; 

NOTE 4:
A Final Inactivity Time Threshold 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 is assumed to 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.  
Editor's Note: 
The following aspect is FFS. A timer, either to use the Final Inactivity Time threshold, or a new timer e.g. Stop Detection Time, is provided by the CP function in a URR, together with the Report Trigger - STOPT and START, to instruct the UP function to send a usage report when no packets have been received for the duration indicated by the timer, and to send a new Usage Report upon receiving any subsequent packets associated with this URR. This timer can be set using the Quota Holding Time.
-
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, 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. 

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 Active/Inactive Rule IE of the URR. 

NOTE 5:
This can be used in a PGW-U for the PGW Pause of Charging procedure (see 3GPP TS 23.401 [14]). 

* * * Next Change * * * *

5.2.2.3
Reporting of Usage Report to the CP function
When detecting that a provisioned reporting trigger occurs, the UP function shall generate a Usage Report and send it to the CP function by initiating the Sx Session Report procedure. 
The UP function shall continue to apply the provisioned URR(s) and perform the network resources usage measurement after a threshold is reached, and re-apply the provisioned threshold (for sending any further Usage Report) until getting any further instruction or a new threshold from the CP function. The UP function shall reset its ongoing measurement counts when generating a usage report towards the CP function, i.e. the UP function shall report in a usage report the network resources usage measurement since the last usage report. 
When receiving a new threshold from the CP function for a measurement that is already ongoing in the UP function, the UP function shall check its ongoing measurements counts against the new threshold to determine whether to send a usage report to the CP function.
When reporting the network resources usage before and after a Monitoring Time, the UP function shall send two Usage Reports in the PFCP message (e.g. Sx Session Report Request) for the same URR ID. Each Usage Report shall then include the Usage Information IE indicating whether the reported network resource usage was consumed before or after the Monitoring Time. Omission of this IE in a Usage Report indicates that no monitoring time has occurred. The UP function should sent Usage Reports after the occurrence of the Monitoring Time within a reasonably short period (e.g. few tens of seconds).

 NOTE 1:
The UP function needs to take care to smooth the signalling load towards the CP function if Usage Reports need to be generated for a large number of Sx sessions after the occurrence of the Monitoring Time.
When being instructed to deactivate a network resources usage measurement, via the Active/Inactive Rule IE of the URR, the UP function shall include a Usage Report in the Sx Session Modification Response and reset its ongoing measurements for the URR that is deactivated.

The CP function may request the UP function, in an Sx Session Modification Request, to report its ongoing network resources measurement for one or multiple URRs of the Sx session. In this case, the UP function shall reset its ongoing measurements for the URR(s) being queried and include corresponding usage report(s) in the Sx Session Modification Response. 

NOTE 2:
It is up to the CP function to request the UP function to generate an immediate report (or not) as specified above when the CP function modifies a URR or any other rules of the Sx session. As an exception, the UP function always generates an immediate report when being instructed to deactivate a network resource measurement via the Active/Inactive Rule IE of the URR.
At the Sx session termination, the UP function shall indicate to the CP function, in the Sx Session Deletion Response, the resources that have been consumed for each URR that was provisioned in the Sx session since the last usage report (respective to each URR).

* * * Next Change * * * *

5.4.10
Charging

The charging requirements for online and offline charging in the PS domain specified in 3GPP TS 32.251 [17] shall be preserved with a split SGW, PGW and TDF architecture. 

Charging is supported by the CP function by activating in the UP function the measurement and reporting of the accumulated usage of network resources per: 

-
IP-CAN bearer, for an SGW;

-
IP-CAN bearer, IP-CAN session and/or individual or group of service data flows, for a PGW; 

-
TDF session and/or individual or group of applications, for a TDF. 

See subclauses 5.3 and 7.8.4 of 3GPP TS 23.214 [2]. 
The CP function shall control the usage measurement and reporting in the UP function by: 

-
creating the necessary PDR(s) to represent the service data flow, application, bearer or session; 

-
creating a URR for each Charging Key, combination of Charging Key and Service ID, or combination of Charging Key, Sponsor ID and Application Service Provider Id;

-
associating the URR to the relevant PDRs defined for the Sx session, for usage reporting at IP-CAN bearer, IP-CAN session, TDF session, SDF or application level.

To avoid the risk of signalling storms between the CP and UP functions at times of tariff change, the CP function may include the Monitoring Time IE in the URR and set it to the time of tariff change to request the UP function to report separately the resource usage before and after the time of tariff change (see e.g. subclause 6.3.7.1 of 3GPP TS 32.299 [18]).  

Editor's Note: 
Upon receiving the Usage Report from the UP function, the behaviour of the CP function, e.g. to initiate Sx Session Modification procedure to create a new FAR (for re-direct) and/or to modify the existing FAR and the URR which is generating the Usage Reporting Rules as result of the communication with the OCS, is FFS.
* * * End of Changes * * * *

