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1
Decision/action requested

Inclusion into the AoC specification TS 32.280.
2
References

TS32.280-040r1 (S5-081410)
3
Rationale

Progress of AoC specification.
4
Detailed proposal
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6
Definition of AoC information
The following chapters describe an overall AoC information model that enables the modelling of the various data flowing to and from the AoC Function (ACF). The model is followed by a data structure to be used in the Ro and the Rf reference points. Suggested data mapping to the model is provided in the informative Annex B.


6.1
AoC information model principles
The AoC information model is a logical representation of the AoC data internal to the AoC Function (ACF).

The AoC information model has to adhere to the following principles:

· CAI element mapping ability – The model shall allow the mapping of CAI elements into AoC tariff (according to TS 22.024 [203]).
· UE AoC data mapping ability - The AoC information model shall allow the mapping of AoC into UE format (according to TS 24.647 [208])

· NNI data mapping ability – Be able to map incoming real time tariff information (RTTI) (according to TS 29.658 [209]) into the AoC information model

· Diameter protocol data mapping ability – The ability to map Diameter based requests / responses (in TS 32.299 [50]) to the AoC information model. i.e.:

· Input: Service Identifier - The model shall allow the Charging Domain selecting tariffs based on the Service-Identifier for Offline and Online Charging.
· Input: Service Units – The model shall allow representing tariffs based on all Requested-Service-Units for Online Charging 
· Output: Cost Information – The model shall allow representing determined charges by the Charging Domain in Cost information for Offline and Online Charging.
· Output: Ro data mapping ability – Be able to map information by the Charging Domain into the AoC information model.
· Inter Operator Tariff schemes support – The AoC information model shall support inter operators tariffs (based on TS 22.115 [101]); i.e. absolute add on charges and relative add on charges.
· AoC types – accommodate all AoC service types and AoC service obligatory type data.

Editor’s note: AoC service obligatory type data support is ffs.


6.2
AoC information model
AoC information comprises of two parts: 
· the AoC cost information e.g. AoC related accumulated and/or incremental cost;

· the tariff for the requested service to be applied onward. A tariff switch time can occur. The tariff in effect after the switch time can be added to the model. 
The following figure depicts the AoC information model.
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Figure 6.2.1: AoC information model
Editor’s note: In the figure is a need to change Cost_Information into AoC_Cost_Information and remove the data type ‘int’ from the diagram, replacement of : Service_Identification -> Service_ID and Tarif_Switch_Time -> Tariff_Switch_Time.
6.3
AoC data definition






The AoC tariff has the following structure:

	Name
	Status
	Description

	Currency_Code
	O
	Omited if pulse is used

	Scale_Factor
	O
	A scaling factor on the whole calculation

	      Value_Digits
	M
	

	      Exponent
	O
	

	*Rating_Element
	O
	Group of cost  per unit values of unit type.

	    Unit_Type
	M
	The measuring unit; e.g. time, uplink volume, special service units

	    Unit_Value
	M
	The number of consumed units that incur the charge.

	        Value_Digits
	M
	

	       Exponent
	O
	

	    Cost_Value
	M
	The associated cost (in currency code) to be charged per the number of units as above

	         Value_Digits
	M
	

	         Exponent
	O
	

	     Unit-Threshold
	O
	An upper limit for consumed units where the rate is still valid


Table 6.3.1: AoC Tariff Structure
For example:
A rate of 20c for each Megabyte (total volume) up to 10 Megabyte will be depicted as Unit type - TOTAL-OCTETS, Unit Value - 1,048,576, Cost – 20 and Unit threshold - 10,485,760.
Editor’s note: Consider an alternate example. 
The AoC Cost Information has the following structure:

	Name
	Status
	Description

	Accumulated_Cost
	O
	The ammount charged since the beginning of the session

	      Value_Digits
	M
	

	      Exponent
	O
	

	Incremental_Cost
	O
	The ammount charged since the last report.

	      Value_Digits
	M
	

	      Exponent
	O
	

	Currency_Code
	O
	Ommited if the ammount is in pulse units


Table 6.3.2: AoC Cost Information Structure
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Annex B (informative):

AoC Information mapping
This annex provides informative mapping concepts between the AoC information to surrounding protocol formats.

B.1
AoC information mapping to CAI element
Herby is a conceptual mapping of the CAI element to the AoC Information.
The mapping is done by using 3 Rating Elements.

Rating Element 1 – Depicts the initial cost in the AoC

Rating Element 2 – Depicts the time related AoC

Rating Element 3 – Depicts the volume related AoC
	CAI parameter
	Mapping guidance

	e1 - Units per interval
	Cost_Value in a Rate Element(2) with Unit-Type = TIME; 

	e2 - Seconds/time interval
	Unit_Value in Rating Element(2)

	e3 - Scaling Factor
	Scale_Factor 

	e4 - Unit increment
	Cost_Value in a Rate Element(1) with Unit-Type = TIME

	e5 - Units per data interval
	Cost_Value in a Rate Element(3) with Unit-Type = TOTAL-OCTETS;

	e6 - Segments/data interval
	Unit_Value in Rating Element(3)

	e7 - Initial secs/t interval
	Unit_Threshold in Rating Element(1)


When a service is known to be provided by CAMEL, the AoC function shall use a map able construct of the AoC information.
B.2
AoC information mapping to Charging Information Elements 

Herby is a conceptual mapping advising how to populate the Charging Information Element provided to the UE (as described in TS 24.647 [208]) out of the AoC Information.

	Charging Information Element
	Mapping guidance

	Charging Rate
	

	· Price per time unit
	When only one Rate Element with Unit_Type = TIME exists

	· Free of charge
	When only one Rate Element with Unit_Type = MONEY and Unit-Value = 0 exists

	· Flat rate
	When only one Rate Element with Unit_Type = MONEY and Unit-Value > 0 exists

	· Special charging code
	TBD (OOPS – Do we need a new Unit-Type?)

	· Not available
	No Rate Elements provided

	Charged Items
	TBD (OOPS – Do we need to add a Purpose field in the Rate Element?)

	· Basic communication
	TBD

	· Communication attempt
	TBD

	· Communication setup
	TBD

	· Operation of service
	TBD

	· Special charging arrangement
	TBD

	Recorded Charges
	Acculumated cost in AoC_Cost_Information

	Billing Identification
	See editor’s note.


Editor’s Note: The Tariff information model is richer than can be exposed in TS 24.647 [208] version 2.50.
Editor’s Note: The concept for Billing Identification from TS 24.647 [208] is not clear and needs to be clarified.
B.3
AoC information mapping to NNI Charging Information
Herby is a conceptual mapping advising how to populate the incoming real time tariff information (as described in TS 29.658 [209]) to the AoC Information model.
Mapping concepts:

· Pulse based tariffs – Pulse based tariffs are translated to AoC Tariff with no Currency-Code.
· Sub Tariff – Each sub tariff is mapped as a new Rate Element
· Delay Unit Start – The ACF shall buffer the message and wait for the ‘start’ signal.
Editor’s note: The Delay Unit Start parameter in TS 29.658 [209] should be clarified. Add on charge is ffs.
Data fields mapping:
	NNI Charging Information
	Mapping guidance

	Currency
	Currency_Code 

	Call attempt charge
	Editor’s note TBD

	Call setup charge
	Rating-Element with Unit_Type = MONEY.

	Communication Charge
	Rating-Element with Unit_Type = TIME.

	  - Currency factor scale
	Cost_Value in a Rating-Element with Unit_Type = TIME.

	· Currency factor
	· Value-Digits 

	· Currency scale
	· Exponent 

	  - Charge unit time interval
	Unit-Value in a Rating-Element with Unit_Type = TIME. 
Editor’s Note – Do we need 50ms step support?!

	  - Tariff duration
	Unit_Threshold in the Rating-Element as above

	Sub tariff control
	Periodic charge will be mapped to Rating-Element with no Unit_Threshold or Unit_Threshold > Unit_Value. One time charge will be mapped to Rating-element with Unit_Value = Unit_Threshold 

	Tariff switchover time
	Tariff_Switch_Time 


	End of modifications


