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Abstract of the contribution: This contribution describes a mechanism where flow based charging is performed in PCEF and application based charging is performed in TDF for the purposes of generating accurate charging information for the online and offline charging systems.
1 Introduction

This alternative introduces mechanisms for providing accurate charging make both PCEF and TDF act as charging report entities under charging control parameters within PCC/ADC Rules. Sdf charging and enforcement occur in the PCEF as defined in TS 32.251and the application level charging is performed in the TDF. Upon these charging sessions and charging information, OCS makes appropriate charging correlation and credit control.
There is an issue that TDF only possibly create a charging session for every IP-CAN session since the IP-CAN bearer is transparent to TDF, while the PCEF keep one charging session per IP-CAN bearer. Therefore, it’s difficult for OCS to associate different charging sessions from PCEF and TDF and the different charging information of those sessions for single service data flow. Following a possible approach is proposed to prompt PCRF to generate correlation information which will be transferred in PCC/ADC rule. PCEF and TDF respectively establish charging sessions with OCS to delivery such correlation information as well as charging information, to ensure accurate charging.
* * * Start of 1st proposed change * * * *
6.1.X
Alternative Solution X: TDF TFT analysis
This solution requires TDF providing charging management functionality based on the charging parameter received from PCRF. For the downlink case, TDF analysis and get known of whether a service data flow belong to detected application traffic will be discarded in PCEF based on the information provided from PCRF in extended ADC rules.

6.1.X.1
Solutions' assumptions
1. When TDF detects application and the detected application's service data flows are non-deducible, it means that they can't be transferred to other entities, but TDF itself is aware of those service data flows.

2. Sdf templates can be transferred by the PCRF to the TDF in all traffic handling cases. For the sdf templates belonging to the PCC Rules not known to the PCRF, PCEF reports to PCRF. After that PCRF transfer such sdf templates as part of ADC rule to TDF.

6.1.X.2
Reference architecture
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Figure 6.1.X.2-1
Editor's note:
It is FFS whether Gyn/Gzn is Gy/Gz or an enhancement of Gy/Gz. Whether the Gyn/Gzn is to be renamed is FFS.
6.1.X.3
ADC rule extension

 As defined in clauses 6.3.X.4.
6.1.X.4
Functional description
As TDF performs detection and enforcement of the application, the alternative propose that TDF performs also charging for the application, controlled by the PCRF by providing charging control parameters within ADC Rules. In this case, the TDF shall be the only charging reporting entity. The TDF shall gather information for uplink and for downlink, and, in case it is requested as per ADC Rule, received from the PCRF, shall establish session with OCS/OFCS and provide charging information per application.

· In the uplink direction, as TDF's enforcement actions happen after any possible enforcement action applied by the PCEF at sdf level, the charging reports are accurate. Therefore, accurate calculations are done by the TDF.
· In the downlink direction, some service data flow which will be possibly discarded by PCEF also belongs to the detected application in TDF who needs consider its traffic for charging. To ensure the application traffic report from TDF is accurate:
· PCRF provide TDF the ADC rules as defined in TS 23.203 in addition with the sdf template which is a part of PCC rules. In the case of PCC rules not known by PCRF, PCEF shall provide bear identifier and corresponding sdf templates over Gx interface. The extended ADC rules shall also include the precedence following the precedence, the gate status which are parts of the corresponding PCC Rules they belong to as well.
· When a new IP flow belonging according to the ADC rule is detected, TDF analyses the sdf templates of the extended ADC rules and compare it with the detected application traffic in the order indicated by the precedence of the ADC rules which following the precedence of corresponding PCC rules. In the case of the comparison is successful and the gate status of the ADC rules indicates the packet will be discarded in PCEF, TDF shall not consider it when count traffic accumulation.

6.1.X.5
Impacts on existing nodes or functionality
-
ADC Rules extension for charging parameters and the sdf template, precedence, gate status etc. for detection whether a packet will be discarded in PCEF
-
TDF support credit management functionality according to extended ADC rule, and request credit from OCS via new Gyn interface.

-
OCS support requesting and receiving charging report from TDF.
* * * Start of 2nd proposed change * * * *
6.2.X
Alternative Solution X: TDF TFT analysis
This solution is based on TDF's capability for analysing of sdf templates belonging to the active PCC Rules and reporting to OCS whether there are some traffic is discarded according to ADC rules which already pass and charging by PCEF.
6.2.X.1
Solutions' assumptions
As defined in clauses 6.1.X.1.

6.2.X.2
Reference architecture
As defined in clauses 6.1.X.2.
6.2.X.3
PCC rule extension
As defined in clauses 6.3.X.3.
6.2.X.4
ADC rule extension

As defined in clauses 6.3.X.4. 
6.2.X.5
Functional description
As PCEF performs detection and enforcement of the sdf, the alternative propose that PCEF performs also charging for the sdf, controlled by the PCRF by providing charging control parameters within PCC Rules. In this case, the PCEF shall be the only charging reporting entity. The PCEF shall gather information for uplink and for downlink, and, in case it is requested as per PCC Rule, received from the PCRF, shall establish session with OCS/OFCS and provide charging information per sdf.

· In the downlink direction, as PCEF's enforcement actions happen after any possible enforcement action applied by the TDF at application level, the charging reports are accurate. Therefore, accurate calculations are done by the PECF.
· In the uplink direction, the TDF may perform enforcement actions after the traffic passes through the PCEF. In that case, some service data flow which will be possibly discarded by TDF already count by PCEF when reporting sdf traffic to OCS. To ensure the traffic OCS get known of is accurate when charging:
· PCRF provide TDF the ADC rules as defined in TS 23.203 in addition with the sdf template which is a part of PCC rules. In the case of PCC rules not known by PCRF, PCEF shall provide bear identifier and corresponding sdf templates over Gx interface. The extended ADC rules shall also include a correlation identifier which is also provided from PCRF to PCEF to correlate the charging session from PCEF and from TDF between OCS and the precedence, the flow charging key which are parts of the corresponding PCC Rules they belong to as well.
· PCRF provide PCEF the PCC rules as defined in TS 23.203 in addition with a correlation identifier which is also provided from PCRF to PCEF to correlate the charging session from PCEF and from TDF between OCS.
· When a new IP flow belonging detected application and it shall be discarded by TDF according to the ADC rule, TDF analyses the sdf templates of the extended ADC rules and compare it with the detected application traffic in the order as indicated by the precedence of the ADC rules which following the precedence of corresponding PCC rules. In the case of the comparison is successful, TDF shall count accumulation and report to OCS with the correlation identifier, flow charging key and a special charging key e.g. zero charging. This special charging key means to OCS that the traffic is discarded however possibly counted in usage report from some CTFs.
· After receiving the charging report from PCEF and the discarded traffic report from TDF, the OCS shall:

· If a charging session from PCEF and a charging session initiated by TDF has same correlation identifier, take these sessions are for the IP-CAN bearer and the application traffic which combining with it

· For the charging sessions are correlated in previous step, consider the traffic of the PCEF charging report minus the traffic of the correlative TDF discarded traffic report as the actual service data flow’s traffic if the flow charging key in charging reports are same.
6.2.X.5
Impacts on existing nodes or functionality
-
PCC rule extension to delivery charging session correlation ID
-
ADC Rules extension for charging parameters and the sdf template, precedence, gate status etc. for detection whether a packet will be discarded in PCEF
-
PCEF support transfer charging session correlation identifier with addition via Gy interface.

-
TDF support report discarded traffic according to extended ADC rule, to OCS via new Gyn interface.

-
OCS support receiving discarded traffic report from TDF.
* * * Start of 3rd proposed change * * * *
6.3.X
Alternative Solution X: TDF TFT analysis
In this solution, for some particular traffic handling case, mentioned in the assumption below, PCEF provision sdf charging management functionality as defined in TS 23.203 and TDF providing charging management functionality based on the charging parameter received from PCRF. OCS receives charging information both from the PCEF and from the TDF and correlate them so overall charging is performed accurately.
6.3.X.1
Solutions' assumptions

As defined in clauses 6.1.X.1.
6.3.X.2
Reference architecture

As defined in clauses 6.1.X.2.
6.3.X.3
PCC rule extension

The PCC rules defined in TS 23.203 shall be enhanced to include following parameters, providing from PCRF to PCEF:
Table 6.3.X.3-1
	Information name
	Description

	Correlation information
	This clause defines identities and sdf template for correlation between application and IP-CAN bearer when charging

	Correlation identifier
	This is applicable for correlating charging session for IP-CAN bearer from PCEF and charging session for IP-CAN session from TDF.


6.3.X.4
ADC rule extension
The ADC rules defined in TS 23.203 shall be enhanced to include following parameters, providing from PCRF to TDF:

Table 6.3.X.4-1
	Information name
	Description
	NOTE

	Application charging key
	The charging system (OCS or OFCS) uses the charging key to determine the tariff to apply for the application.
	

	Charging method
	Indicates the required charging method for the PCC rule.

Values: online, or offline.
	

	Measurement method
	Indicates whether the application data volume, duration, combined volume/duration or event shall be measured.
	

	Correlation information
	This clause defines identities and sdf template for correlation between application and IP-CAN bearer when charging
	

	Correlation identifier
	This is applicable for correlating charging session for IP-CAN bearer from PCEF and charging session for IP-CAN session from TDF.
	Not need in scenario 1.(6.1.X.3)

	Service data flow template
	A list of service data flow filters of a IP-CAN bearer corresponding to correlation identifier.
	

	Flow charging key
	Charging key for the service data flow templates which is defined in PCC rule. This is applicable for correlating charging information for same SDFs of correlated charging sessions.
	Not need in scenario 1.(6.1.X.3)

	Gate-Status
	It is the same as the Gate Status defined in PCC Rules for the service data flow template (refer the above service data flow template parameter).
	Not need in scenario 2.(6.2.X.3)

	Precedence
	It is the same as the Precedence defined in PCC Rules for the service data flow template (refer the above service data flow template parameter).
	


It’s possible that sdf templates are placed outside a specific ADC rules, i.e. is shared by all the ADC rules over Sd interface.

TDF shall create one charging session for each IP-CAN session.
6.3.X.5
Functional description
As PCEF performs detection and enforcement of the sdf and the TDF performs detection and enforcement of the application , the alternative propose that PCEF performs charging for sdf and TDF performs charging for the application, controlled by the PCRF by providing charging control parameters within PCC/ADC Rules. In this case, both the PCEF and the TDF shall be act as charging reporting entity. The PCEF shall gather information for uplink and for downlink, and, in case it is requested as per PCC Rule, received from the PCRF, shall establish session with OCS/OFCS and provide charging information per sdf. Meanwhile the TDF initiate a charging session with OCS/OFCS for each IP-CAN session.

PCRF provide TDF the ADC rules as defined in TS 23.203 in addition with the sdf template which is a part of PCC rules. In the case of PCC rules not known by PCRF, PCEF shall provide bear identifier and corresponding sdf templates over Gx interface. The extended ADC rules shall also include a correlation identifier which is also provided from PCRF to PCEF to correlate the charging session from PCEF and from TDF between OCS and the precedence, the gate status and the flow charging key which are parts of the corresponding PCC Rules they belong to as well.
PCRF provide PCEF the PCC rules as defined in TS 23.203 in addition with a correlation identifier which is also provided from PCRF to PCEF to correlate the charging session from PCEF and from TDF between OCS.
For each detected application, TDF analyses the sdf templates of the extended ADC rules and compare it with the detected application traffic in the order as indicated by the precedence of the ADC rules which following the precedence of corresponding PCC rules. Based on the comparison result, TDF shall specify corresponding charging session correlation identifier and the flow charging key in the charging session with OCS.
· In the downlink direction, some service data flow which will be possibly discarded by PCEF also belongs to the detected application in TDF who needs consider its traffic for charging. If the gate status of the ADC rules indicates the packet will be discarded in PCEF, TDF shall not consider it when count traffic accumulation.
· In the uplink direction, the TDF may perform enforcement actions after the traffic passes through the PCEF. In that case, some service data flow which will be possibly discarded by TDF already count by PCEF when reporting sdf traffic to OCS. For the sdf template in the extended ADC rule is compared with detected application traffic successful, TDF shall count accumulation and report to OCS with the correlation identifier, flow charging key and a special charging key e.g. zero charging. This special charging key means to OCS that the traffic is discarded however possibly counted in usage report from some CTFs. 
Respectively, for each detected sdf, the PCEF request credit from OCS for flow based charging as defined in TS 23.203 with the flow level charging key and the charging session correlation identifier received from PCC rule.

After receiving the charging report from PCEF and the discarded traffic report from TDF, the OCS shall:

· If a charging session from PCEF and a charging session initiated by TDF has same correlation identifier, take these sessions are for the IP-CAN bearer and the application traffic which combining with it

· For the charging sessions are correlated in previous step, consider the traffic of the PCEF charging report minus the traffic of the correlative TDF discarded traffic report as the actual service data flow’s traffic if the flow charging key in charging reports are same.
6.3.X.5.1 Usage Report

The usage report and credit re-authorization from PCEF and TDF may be asynchronous, since these two entities generate charging report based on different triggers. For instance, when the quota of rating group which several service data flows belong to has reached, PCEF need make report and request more new credit. But the quotas of the application which the service data flows belong to hasn’t been reached, no report is provided from TDF.

If PCEF report condition is met, PCEF will report flow charging information in addition with charging session correlation ID. For accurate charging, OCS triggers TDF report related application traffic charging information, and make online correlation of charging information from PCEF and TDF based on charging session correlation identifier and flow charging key in PCC/ADC rule. The flow is described in figure 6.3.X.3.3-1.


[image: image2]
Figure 6.3.X.3.3-1
In the reverse case, if TDF report condition is met, TDF will report application traffic charging information in addition with charging session correlation ID and flow charging key for this application traffic. For accurate charging, OCS triggers PCEF report related flow charging information, and makes online correlation of these charging information from PCEF and TDF based on charging identifier and flow charging key in PCC/ADC rule.
6.3.X.6
Impacts on existing nodes or functionality
-
PCC rule extension to delivery charging session correlation ID

-
ADC Rules extension
-
for charging parameters
-
for charging correlation information, e.g. charging session correlation ID, sdf template, precedence and flow based charging key
-
TDF records application traffic charging information and related correlation information according to extended ADC rule, and reports them to OCS via new Gyn interface.
-
OCS correlates charging information from PCEF and from TDF for accurate charging.
* * * End of proposed changes * * * *
5. correlation of charging information from PCEF and TDF
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