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Abstract of the contribution: The requirements are clarified to stress that if application based charging is applied for an application, all the user plane packets related to the application shall be subject to application based charging rather than service data flow based charging.
For some of the proposed solutions editor´s notes are introduced that it is ffs on how this requirement can be met.

1. Discussion
The requirements are clarified to stress that if application based charging is applied for an application, all the user plane packets related to the application shall be subject to application based charging rather than service data flow based charging.
This clarification of the requirements is done, since for some of the proposed solutions it is not obvious how this requirement is met: For instance, some of the proposed solutions suggest that PCC rule filters are also transferred to the TDF to avoid that uplink flows that are charged via PCC rules are also charged via ADC rules. This mechanisms avoids double charging, but it is not obvious how it allows to achieve that all data flows relating to an application are charged with the application`s rate. This should be further clarified when the proposals are evaluated. 
2. Proposed Changes against TS 23.800:

4
Architectural Requirements
It shall be possible to apply charging for network usage per detected application in the system when TDF performs application detection, according to rules received from the PCRF.

Both online and offline charging shall be supported.

The application based charging shall support the following charging models:

-
Volume based charging;

-
Time based charging;

-
Volume and time based charging;
-
Event based charging;
-
No charging.

NOTE:
The charging model - "No charging" implies that charging control is not applicable.

Editor’s Note: The above charging models require definition in the context of application detection and control e.g. relation between Application Instance Id/Start and Stop event triggers and Event based charging.

In case of Event based charging, it shall be configured at TDF, per each Application Identifier, which events to count.

Note:  For example, an event may be defined based on Application start and Stop or number of Application instance identifiers per each application.

Application based charging shall be applicable when the TDF applies enforcement actions to the detected application's traffic: gating, bandwidth limitation and redirection and the corresponding charging shall be provided properly e.g. gated traffic is not to be counted. When the TDF performs these actions, the architecture shall ensure that there is accurate charging for the network usage by an application (i.e. network usage should not be charged as part of both a service data flow and as part of an application). If application based charging is applied for an application, all the user plane packets related to the application shall be subject to application based charging rather than service data flow based charging.
Editor’s Note: Charging requirements for the traffic redirected by an ADC rule are FFS.

It shall be possible to apply different rates and charging models per detected application when a user is identified to be roaming from when the user is in the home network. Furthermore, it shall be possible to apply different rates and charging models based on the location of a user, beyond the granularity of roaming.

It shall be possible to apply a separate rate to the network usage for a specific detected application, e.g. allow the user to access an application deemed by the operator as no charge and another application with a rate causing a charge.

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

It shall be possible to enforce per-detected application usage limits for the network usage by an application using online charging on a per user basis (may apply to prepaid and post-paid users).

It shall be possible for the online charging system to set and send the thresholds (time and/or volume based) for the amount of remaining credit per detected application. In case it is detected that any of the time based or volume based credit falls below the threshold, a request for credit re-authorization to the OCS with the remaining credit (time and/or volume based) shall be sent.

It shall be possible for the charging system to select the applicable rate based on:

-
Home/visited network;

-
Time of day;

-
IP‑CAN specific parameters.
Editor’s note: It is FFS what IP-CAN specific parameters apply.
The charging system maintains the tariff information, determining the rate based on the above input. Thus the rate may change e.g. as a result of IP‑CAN session specific parameters change.

The charging model applicable to a detected application may change as a result of events identified by the OCS (e.g. after having spent a certain amount of time and/or volume, the user gets to use some application for free).

NOTE: 
Some types of changes between charging models are not possible in the 3GPP system. The above requirement, derived from TS 23.203 has not been met for service data flow charging in all instances.

The charging rate or charging model applicable to a detected application may change as a result of having used the application for a certain amount of time and/or volume.

In the case of online charging, it shall be possible to apply an online charging action upon corresponding application related events (e.g. Application Start/Stop events).

Editor's Note: It is FFS if and which application related events can trigger such an action.

It shall be possible to indicate that interactions with the charging systems are not required for a specific detected application, i.e. to perform neither accounting nor credit control for this application, and then no offline charging information is generated.
6.3.1.6
Functional Description
Editor's note: Event based charging is FFS.
Volume / time / time & volume based charging:
The alternative (Scenario 3, Solution 1), proposed for this scenario, is that both PCEF and TDF perform also charging, controlled by the PCRF by providing charging control parameters within PCC/ADC Rules. In this case, the PCEF and the TDF shall be both charging reporting entities. The PCEF and the TDF shall gather information for uplink and for downlink, and, in case it is requested as per PCC Rules and per ADC Rules, received from the PCRF, shall establish session with OCS/OFCS and provide charging information.
· In case PCC Rule's traffic and application traffic flows are independent of each other in both uplink and downlink direction and this is known in advance, then no correlation needs to be made (Scenario 3, Solution 1, Case 2-a). Therefore, an accurate charging report is achieved by reporting as per charging parameters provided within ADC and PCC Rules. However, if such an assumption can't be made, then the following technical issues need to be resolved in order to provide accurate charging reports: 
· In the uplink direction, the TDF may perform enforcement actions after the traffic passes through the PCEF. In case the sdf templates are also enforced by the TDF in the uplink direction as a part of application's traffic, it needs to be assured that PCEF reports for those sdf templates accurately.
· In the downlink direction, the PCEF may perform enforcement actions after the traffic passes through the TDF. In case the sdf template enforced by the PCEF in the downlink also belong to the application which needs to be reported for charging, it needs to be assured that the TDF reports for the application accurately.
· In order to assure this:
i. The PCRF shall provide to the TDF all sdf templates which are part of active PCC Rules. The sdf templates shall be provided in accordance to the precedence of the corresponding PCC Rules they belong to. The TDF shall perform the comparison of the sdf templates and the detected application's traffic in the same order as received from the PCRF.
Editor's Note: Predefined PCC Rules issue i.e. if and how sdf templates can be transferred PCEF->PCRF->TDF in such a case and types of such a predefined PCC Rules where there may be problem to transfer sdf templates is FFS.
ii. If those reported sdf templates doesn't belong to any of the application (s), which need to be reported for charging, then there is no need in the correlation (Scenario 3, Solution 1, Case 2-b). The charging is therefore can be applied per all PCC and ADC Rules provided.

iii. The solutions for the non-affected additional PCC and ADC Rules for the same IP-CAN session are provided as per PCC and ADC Rules charging parameters without any correlation needed (Scenario 3, Solution 1, Case 2-c).
iv. If some of those sdf templates also belong to the detected application (s), which need to be enforced and/or charged per ADC Rule, then
A.  (Scenario 3A) In the uplink direction, in case TDF performs enforcement actions but don't need to charge per this specific application, the solutions for the affected PCC Rules shall be the same as described for (Scenario 2);

B.
 (Scenario 3B) In the downlink direction, in case the PCEF performs enforcement actions per PCC Rules with the affected sdf templates, but don't need to charge per those specific sdf templates, the solutions for the affected ADC Rules shall be the same as described for (Scenario 1);
C.
In the uplink direction, in case TDF performs enforcement actions and need to charge per this specific application, 
· In order to correlate for the impacted sdf templates, the TDF shall inform the PCRF by providing those sdf templates belonging to the enforced/to be charged application with their enforcement action/or indication which ADC Rule (s) they belong to. 
· (Scenario 3C, Solution 1, Case 2-d) The PCRF then may adjust enforcement and charging model for PCEF by e.g. creating a new PCC rule (s) for those sdf templates with a higher priority and e.g. having zero charging in case of redirection, adjusting bandwidth limitation of those sdf templates to the values provided to TDF per application which include those sdf templates etc. 
· (Scenario 3C, Solution 1, Case 2-e) Alternatively, the PCRF then may ask the TDF to provide usage monitoring report (through PCRF to the PCEF) about those service data flow usage by providing a separate PCC Rules with a higher precedence in order to get usage monitoring only for that sub-set of the overlapping sdf templates out of the PCC Rules overall usage. Thus, the PCEF can have accurate information about the usage and report to the OCS/OFCS in such a way that the reports are accurate.  
Editor's note: The efficiency of this solution as well as timescale synchronization for requesting such reports between PCEF-PCRF-TDF and the charging report to OCS/OFCS is FFS.
· Optionally, additionally, the PCRF may also signal to the TDF if those sdf templates should be counted for application's charging or not ('not' means that this would be counted within PCC Rule only). This indication may also be part of ADC Rule. If those sdf templates have to be excluded from TDF's counting per application, then the TDF shall provide application's usage charging for all accumulated traffic excluding sdf templates which are reported by PCC Rules. In such a case, a corresponding indication should also be provided to the OCS.

Editor's note: It is ffs how it can then be achieved that if application based charging is applied for an application, all the user plane packets related to the application is subject to application based charging rather than service data flow based charging.
Alternative solutions which may be applicable in some cases e.g. when ADC Rule's detected traffic is sub-part of a single PCC Rule's traffic/ or if bearer level charging is applied at the PCEF (thus ADC Rule is also sub-part of the whole report) are that: 
b. (Scenario 3C, Solution 2) 

· Both PCEF and TDF provide simultaneous usage monitoring reports to the PCRF; 

· Then PCRF may perform the adjustment so that all the traffic identified by the PCC rule minus the traffic identified by the ADC Rules is reported to the OCS by introducing enhancements to Sy interface;
Editor's Note: The required Sy enhancements in order to support this solution as well as efficiency and complexity of this solution are FFS.
Editor's Note: How the PCRF knows how to calculate the accumulated volume for the transfer over Sy to the OCS is FFS.
Editor's note: It is ffs how it can then be achieved that if application based charging is applied for an application, all the user plane packets related to the application is subject to application based charging rather than service data flow based charging.
c. Alternatively (Scenario 3C, Solution 3), the OCS may request simultaneous credit re-authorization triggers to both PCEF and TDF, and perform quota adjustments so that the quota allocated to the PCEF is what  requested by the PCEF , but the charging on the OCS only considers the quota requested minus the quota allocated to the ADC rule for that application's traffic.

D.
In the downlink direction, in case PCEF performs enforcement actions and need to charge per these specific affected sdf templates: 
· In order to correlate for the impacted sdf templates, the TDF shall inform the PCRF by providing those sdf templates belonging to the enforced application with their enforcement action/or indication which ADC Rule (s) they belong to. 

· (Scenario 3D, Solution 1, Case 2-f) The PCRF may ask the PCEF to provide usage monitoring report (through the PCRF back to the TDF) about those service data flow usage by providing a separate PCC Rules with a higher precedence in order to get usage monitoring only for that sub-set of the overlapping sdf templates out of the PCC Rules overall usage. Thus, TDF can have correct information about usage and report to OCS/OFCS in such a way that the reports are accurate and no over-charging is performed. 
Editor's note: It is ffs how it can then be achieved that if application based charging is applied for an application, all the user plane packets related to the application is subject to application based charging rather than service data flow based charging.
· Alternatively (Scenario 3D, Solution 1, Case 2-g), the PCRF may adjust ADC Rules for the application in the downlink direction, if appropriate, to match the same enforcement action as defined for the PCC Rules for the sdf templates, belonging to the detected application.
· Optionally, additionally, the PCRF may also signal to the TDF if those sdf templates should be counted for application's charging or not ('not' means that this would be counted within PCC Rule only). This indication may also be part of ADC Rule. If those sdf templates have to be excluded from TDF's counting per application, then the TDF shall provide application's usage charging for all accumulated traffic excluding sdf templates which are reported by PCC Rules. In such a case, a corresponding indication should be provided to the OCS.

Alternative solutions which may be applicable in some cases e.g. when all PCC Rule's traffic are sub-part of an ADC Rule's traffic are that: 
d. (Scenario 3D, Solution 2) 

· Both PCEF and TDF provide simultaneous usage monitoring reports to the PCRF; 

· Then PCRF may perform the adjustment so that all the traffic identified by the ADC rule minus the traffic identified by the PCC Rules is reported to the OCS by introducing enhancements to Sy interface;

Editor's Note: The required Sy enhancements in order to support this solution as well as efficiency and complexity of this solution are FFS.
Editor's Note: How the PCRF knows how to calculate the accumulated volume for the transfer over Sy to the OCS is FFS.
Editor's note: It is ffs how it can then be achieved that if application based charging is applied for an application, all the user plane packets related to the application is subject to application based charging rather than service data flow based charging.
· Alternatively (Scenario 3D, Solution 3), the OCS may request simultaneous credit re-authorization triggers to both PCEF and TDF, and perform quota adjustments so that the quota allocated to the TDF is what  requested by the TDF , but the charging on the OCS only considers the quota requested minus the quota allocated to the PCC Rule.

Editor's note: It is ffs how it can then be achieved that if application based charging is applied for an application, all the user plane packets related to the application is subject to application based charging rather than service data flow based charging.
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