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6.2
AoC Information model
The Aoc Information heading denotes the AoC obligatory type.

AoC Information comprises of two parts: 

· the Cost Information e.g. AoC related accumulated and/or incremental cost;

· the Tariff Information 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.

The Tariff Information contains the current Tariff and may optionally denote the anticipated Tariff after a Tariff Switch Time.

The Tariff Information may be related to a tariff given by a 3rd party provider. The Tariff may add additional tariff, change currency or place a markup (or discount) on top of the 3rd party provider Tariff. Thus Tariff Information can be chained numerous of times, based on the business value chain.

Each Tariff defines a Currency Code for monetary tariffs or none when the tariff is metered in non monetary units.

A Tariff may be defined by using multi dimensional rating elements. Each dimension is identified through the Unit Type. Any combination of rating elements can be provided. If a tariff is a markup on top of a 3rd part provider tariff no rating elements are provided in the tariff information model.
Each rating element is comprised of the Unit Type that describes the units to be measured, the number of units (Unit Value), what is the cost (Cost Value) associated of consuming this number of units and for how many units this rate is applicable (Unit Threshold). Chaining rating elements of the same dimension is possible, as long as a Unit Threshold is provide. The last rating element in the chain may be provided without a Unit Threshold. A rating element without a Unit Threshold denotes that the rate is applicable as long as the Tariff is in effect.
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Figure 6.2.1: AoC Information model
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6.3.1.2.1
Credit-Control-Request Message

Table 6.3.1.2.1-1 illustrates the basic structure of a Diameter CCR message from the ACF as used for AoC service.

Table 6.3.1.2.1-1: Credit-Control-Request (CCR) Message Contents
	AVP
	Category
	Description

	Session-Id
	M
	Described in TS 32.299 [50]

	Origin-Host
	M
	Described in TS 32.299 [50]

	Origin-Realm
	M
	Described in TS 32.299 [50]

	Destination-Realm
	M
	Described in TS 32.299 [50]

	Auth-Application-Id
	M
	Described in TS 32.299 [50]

	Service-Context-Id
	M
	Described in TS 32.299 [50]

	CC-Request-Type
	M
	Described in TS 32.299 [50]. 

	CC-Request-Number
	M
	Described in TS 32.299 [50]

	Destination-Host
	OC
	Described in TS 32.299 [50]

	User-Name
	OM
	The field contains the Private User Identity [xxx]

	Origin-State-Id
	OC
	Described in TS 32.299 [50]

	Event-Timestamp
	OC
	Described in TS 32.299 [50]

	Subscription-Id
	OM
	This field contains the identification of the subscriber (i.e. MSISDN or SIP-URI) that uses the requested service.

	User-Equipment-Info
	OC
	Described in TS 32.299 [50]

	Termination-Cause
	OC
	Described in TS 32.299 [50]

	Requested-Action
	OC
	Described in TS 32.299 [50] 

	AoC-Request-Type
	OC
	This field denotes if AoC Information is requested and what type of information is needed.

	Multiple-Services-Indicator
	OM
	Described in TS 32.299 [50], only used if AoC services is used together with an online charging session.

	Multiple-Services-Credit Control
	OC
	Described in TS 32.299 [50], only used if AoC services is used together with an online charging session.

	Route-Record
	OC
	Described in TS 32.299 [50]

	AVP
	OC
	Described in TS 32.299 [50]

	Service-Information 
	OM
	Described in clause 6.3.2


The full description of the AVPs is specified in TS 32.299 [50].
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6.3.3.2
Definition of the Tariff-Information 

Tariff information is provided within the AoC Information. 
The detailed structure of the Tariff Information can be found in the table 6.3.2.2-1.

Table 6.3.3.2-1: Tariff Information
	Field
	Category
	Description

	Tariff-Information
	Oc
	This is a grouped field with one of many tariffs

	           Current-Tariff
	M
	Tariff as defined in table 6.3.2.2-2 for the current time period.

	           Tariff-Time-Change
	Oc
	The tariffs switch time.

	           Next-Tariff
	Oc
	Tariff as defined in table 6.3.2.2-2 for the next time period.


The detailed structure of a Tariff can be found in the table 6.3.2.2-2.

Table 6.3.3.2-2: Tariff

	Field
	Category
	Description

	Tariff
	Oc 
	This is a grouped field with one of many tariffs 

	Currency_Code
	Oc
	Omited if non-monetary units is used

	Scale_Factor
	Oc
	A scaling factor on the whole calculation. Could be used for example between HPLMN and VPLMN.

	    Value_Digits
	OM
	

	      Exponent
	Oc
	

	Rate_Element
	Oc
	Group of cost  per unit values of unit type.

	    Reason-Code
	Oc
	Indicates a specific NNI charge type e.g. Usage, AddOn Charge, Set-Up-Charge or Communication-Attempt-Charge

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

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

	       Value_Digits
	OM
	

	       Exponent
	Oc
	

	   Unit_Cost
	OM
	The associated cost (in currency code) to be charged per Unit_value

	        Value Digits
	OM
	

	         Exponent
	Oc
	

	   Unit_Quota_Threshold
	Oc
	An upper limit for consumed units where the rate is still valid


For example:

1. 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.

2. A rate of  30c per 60s : Cost_Value = 30, Unit_Value =60 assuming appropriate settings for currency and unit_type.
Editor’s note: Consider an alternate example 1. 
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Annex C (informative):
AoC Information mapping

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

C.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 Rate Elements.

Rate Element 1 – Depicts the initial cost in the AoC

Rate Element 2 – Depicts the time related AoC

Rate 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 Rate 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 Rate Element(3)

	e7 - Initial secs/t interval
	Unit_Threshold in Rate 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.

C.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
	not supported in this release

	· Not available
	No Rate Elements provided

	Charged Items
	not supported in this release

	· Basic communication
	not supported in this release

	· Communication attempt
	not supported in this release

	· Communication setup
	not supported in this release

	· Operation of service
	not supported in this release

	· Special charging arrangement
	not supported in this release

	Recorded Charges
	Acculumated cost in AoC_Cost_Information

	Billing Identification
	not supported in this release


Editor’s note: As not all information elements are supported, there may be implications on AoC-C.

Editor’s Note: The Tariff information model is richer than can be exposed in TS 24.647 [208] version 2.50.

C.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 (i.e. non-monetary format).

· Sub Tariff – Each sub tariff is mapped as a new Rate Element

· Delay Until Start – The ACF shall buffer the message and wait for the ‘start’ signal.

NOTE: The Delay Until Start parameter in TS 29.658 [209] is not supported in this release
· An Add-on charge provides single additional Cost Information which does not change the current tariff. When an Add-on charge is received via RTTI, the add-on charge shall be considered in the resulting Cost Information
Data fields mapping:

	NNI Charging Information
	Mapping guidance

	Currency
	Currency_Code 

	Call attempt charge
	Rate-Element with Unit_Type = MONEY, Reason-Code = CONNECTION_ATTEMPT_CHARGE.

	Call setup charge
	Rate-Element with Unit_Type = MONEY, Reason-Code = CONNECTION_SETUP_CHARGE.

	AddOn charge
	Rate-Element with Reason-Code = ADDON_CHARGE.

	Communication Charge
	Rate-Element with Unit_Type = TIME.

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

	· Currency factor
	· Value-Digits 

	· Currency scale
	· Exponent 

	  - Charge unit time interval
	Unit-Value in a Rate-Element with Unit_Type = TIME. 

NOTE 1: this field is only used for non-monetary format. 

NOTE 2: A 50ms step support may not be supported in this release.


	  - Tariff duration
	Unit_Threshold in the Rate-Element as above

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

	Tariff switchover time
	Tariff_Switch_Time 
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