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4.1
High level AoC aspects 

Advice of Charge (AoC) is a user-specific supplementary service which provides AoC Information to the UE in real-time. It contains Cost and/or Tariff for the requested service, which may be provided either in monetary format (e.g. 0,10 €) or non-monetary format (e.g. 10 charging units).

Depending on the AoC service obligatory type (AoCI or AoCC), the provided information is either non-binding or binding. AoCI provides an estimation of the service Cost and/or Tariff which may deviate from the actual charges. In contrast to AoCI, AoCC is binding and shall correspond to the actual charges (e.g. corresponding bill position or amount which is deducted from the prepaid account). 

The AoC service type depends on the following triggering events: AoC-S occurs at communication establishment and/or at tariff switch time. AoC-D is sent to the user during the communication, depending on predefined triggering conditions (e.g. to provide accumulated Cost for the ongoing usage every 5 seconds). AoC-E provides the total accumulated Cost of the service when the communication is released.

Any combination of the AoC service obligatory type and the service type may co-exist.

Online charging and offline charging and AoC services are mutually independent from the end user perspective. 

 The AoC Information may be based on Tariff Information from a local charging system, e.g. from an Online Charging System (OCS). Additionally, Tariff or Cost Information may be received from an external network or service provider in real time according to the Realtime Transfer of Tariff Information (RTTI) protocol defined in TS 29.658 [209]. This situation can occur in case of interconnection scenarios or 3rd party services like Service 0900. Depending on the local charging system indication, it may be decided whether external Tariff Information is either rejected or processed to create the AoC Information. 

The selection of tariffs can be conditioned on any parameter defined in the charging information requirements mentioned in TS 22.115 [101]. The selection of tariffs may also be dependent upon and not limited to the Calling Party Category (CPC) defined in TS 24.229 [210], the user balances, consumed resource prior or within the session, discounts, benefits or any other commercial agreement that the user is engaged with the service provider.

AoC-related subscription status and user profiles are stored in the HSS. The AoC-related user profiles contain the following information:

-
AoC service obligatory type (AoCI or AoCC);

-
AoC service type (any combination of AoC-S, AoC-D, and AoC-E);

-
AoC configuration and preferences. 

Details are described in clause 6.4.
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4.3.3.2
AoC and online charging

For scenarios where the ACF is interworking with the online charging feature and the service obligatory type is AoCI estimating Cost and/or Tariff Information may be performed using any of the following methods:

-
Local determination using offline synchronization of tariff information - The ACF may synchronize out of band the tariff information from the charging domain. In this case, the ACF needs to have an independent rating function.

-
Interactively via the OCS through Ro.

For scenarios where the ACF is interworking with the online charging feature and the service obligatory type is AoCC, determining Cost and/or Tariff Information shall be via the OCS through Ro.

NOTE 1:
The OCS has a rating function, performs correlations and calculates the costs. 
The OCS is responsible to determine the final cost of the service. Hence the OCS results shall be used for AoCC service (obtained through Ro).

For calculating the actual Cost when the tariff / charge is determined by 3rd party, the OCS needs to obtain the 3rd party tariff / add-on charge in real time. The ACF is responsible for obtaining the tariff / charge information and translating it into the appropriate Debit Units Request in the Ro. The OCS may take further considerations as of the actual Cost (e.g. add on charges, discounts).

NOTE 2:
Therefore it is highly recommended that the ACF and the IMS-GW functions is unified at least for the online subscriptions.
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5.3.1
Basic principles and definitions

AoC uses the Debit / Reserve Units operation that is specified in TS 32.299 [50].

AoC Information can be provided in two cases:

-
AoC Enquiry – An independent request with no Credit-Control implications;

-
Debit Unit Request - In conjunction with the Debit / Reserve Units Requests IEC, ECUR, SCUR.

In the ECUR & SCUR, the Advise of charge is supported as part of the Debit Units Request[Initial, Update, Terminate].

Both stage 2 and stage 3 mechanisms for the three cases for online charging are detailed in TS 32.299 [50].

	Next change


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]) respectively ETSI TS 183 043 [213] according to Annex C2)

-
NNI data mapping ability – Be able to map incoming RTTI (according to TS 29.658 [209]) into the AoC Information model

-
Protocol data mapping ability – The ability to map Debit / Reserve Units Request and Response (in TS 32.299 [50]) to the AoC Information model. i.e.:

-
Input: Service ID - The model shall allow the charging domain selecting tariffs based on the Service ID for offline and online charging.

-
Input: Service Units – The model shall allow representing tariffs based on all different unit types (monetary and non-monetary) of Requested 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.
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6.3
AoC data definition

6.3.1
Ro message contents

6.3.1.1
Summary of AoC message formats

The AoC Service uses the Debit / Reserve Units Request and Debit / Reserve Units Response messages defined in TS 32.299 [50]. AoC service can be used in a request type price enquiry or complementary to regular Debit Units Request as described in clause 5.3.1.

Table 6.3.1.1.1 describes the use of these messages for AoC.

Table 6.3.1.1.1: AoC messages reference table 

	Message
	Source
	Destination
	

	Debit / Reserve Units Request
	ACF
	OCS
	

	Debit / Reserve Units Response
	OCS
	ACF
	


6.3.1.2
Structure for the Debit / Reserve Units message formats

6.3.1.2.0
General

This clause describes the information elements used in the Credit-Control messages.

6.3.1.2.1
Debit / Reserve Units Request message

Table 6.3.1.2.1.1 illustrates the basic structure of a Debit / Reserve Units Request message from the ACF as used for AoC service.

Table 6.3.1.2.1.1: Debit / Reserve Units Request message content
	Information Element
	Category
	Description

	Session Identifier
	M
	Described in TS 32.299 [50]

	Originator Host
	M
	Described in TS 32.299 [50]

	Originator Domain
	M
	Described in TS 32.299 [50]

	Destination Domain
	M
	Described in TS 32.299 [50]

	Operation Identifier
	M
	Described in TS 32.299 [50]

	Operation Token
	M
	Described in TS 32.299 [50]

	Operation Type
	M
	Described in TS 32.299 [50]. 

	Operation 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 described in IETF RFC 2486 [400]

	Origination State
	OC
	Described in TS 32.299 [50]

	Origination Timestamp
	OC
	Described in TS 32.299 [50]

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

	
	
	

	Termination Cause
	OC
	Described in TS 32.299 [50]

	Requested Action
	OC
	Described in TS 32.299 [50] 

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

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

	Multiple Unit Operation
	OC
	Described in TS 32.299 [50], only used if AoC services is used together with an online charging session.

	Subscriber Equipment Number
	OC
	Described in TS 32.299 [50]

	Route Information
	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].

6.3.1.2.2
Debit / Reserve Units Responsemessage

Table 6.3.1.2.2.1 illustrates the basic structure of a DCCA message as used for the ACF. This message is always used by the OCS as specified below, independent of the receiving ACF and the Debit / Reserve Units Request request type that is being replied to. Service Information is used to send back the AoC Information.

Table 6.3.1.2.2.1: Debit / Reserve Units Response message content

	Information Element
	Category
	Description

	Session Identifier
	M
	Described in TS 32.299 [50]

	Operation Result
	M
	Described in TS 32.299 [50]

	Originator Host
	M
	Described in TS 32.299 [50]

	Originator Domain
	M
	Described in TS 32.299 [50]

	Operation Identifier
	M
	Described in TS 32.299 [50]

	Operation Type
	M
	Described in TS 32.299 [50]

	Operation Number
	M
	Described in TS 32.299 [50]

	Operation Failover
	OC
	Described in TS 32.299 [50]

	Multiple Unit Operation
	OC
	Described in TS 32.299 [50]

	
	
	

	Operation Failure Action
	OC
	Described in TS 32.299 [50]

	Redirection Host
	OC
	Described in TS 32.299 [50]

	Redirection Host Usage
	OC
	Described in TS 32.299 [50]

	Redirection Cache Time
	OC
	Described in TS 32.299 [50]

	
	
	

	Route Information
	OC
	Described in TS 32.299 [50]

	Failed parameter
	OC
	Described in TS 32.299 [50]

	Service Information
	OC
	Described in TS 32.299 [50]

	
	
	


6.3.1.3
Rf message content related to AoC service

6.3.1.3.0
Introduction

The ACF generates charging data transferred to the CDF using the Charging Data transfer operation, as described in the TS 32.299 [50].

The Charging Data Request and Charging Data Response are used for this ACF Charging data transfer.  
6.3.1.3.1
Charging Data Request message

Table 6.3.1.3.1.1 illustrates the basic structure of a Charging Data Request message as used for ACF Charging data transfer.

Table 6.3.1.3.1.1: Charging Data Request message content
	Information Element
	Category
	Description

	Session Identifier
	M
	Described in 32.299 [50]

	Originator Host
	M
	Described in 32.299 [50]

	Originator Domain
	M
	Described in 32.299 [50]

	Destination Domain
	M
	Described in 32.299 [50]

	Operation Type 
	M
	Described in 32.299 [50]

	Operation Number 
	M
	Described in 32.299 [50]

	Operation Identifier
	OM
	Described in 32.299 [50]

	User Name
	OC
	Described in 32.299 [50]

	Destination Host
	OC
	Described in 32.299 [50]

	Operation Interval
	OC
	Described in 32.299 [50]

	Origination State
	OC
	Described in 32.299 [50]

	Origination Timestamp
	OC
	This field contains the time when the operation is requested.

	Proxy Information
	OC
	Described in 32.299 [50]

	Route Information
	OC
	Described in 32.299 [50]

	Operation Token
	OM
	Described in 32.299 [50]

	Service Information
	OM
	This field holds the 3GPP specific AoC Information and 
is described in clause 6.3.2


6.3.1.3.2
Charging Data Response message

Table 6.3.1.3.2.1 illustrates the basic structure of a Charging Data Response message as used for ACF Charging data transfer. 

Table 6.3.1.3.2.1: Charging Data Response message content
	Information Element
	Category
	Description

	Session Identifier
	M
	Described in 32.299 [50]

	Operation Result
	M
	Described in 32.299 [50]

	Originator Host
	M
	Described in 32.299 [50]

	Originator Domain
	M
	Described in 32.299 [50]

	Operation Type
	M
	Described in 32.299 [50]

	Operation Number
	M
	Described in 32.299 [50]

	Operation Identifier
	OM
	Described in 32.299 [50]

	User Name
	OC
	Described in 32.299 [50]

	Operation Interval
	OC
	Described in 32.299 [50]

	Origination State
	OC
	Described in 32.299 [50]

	Origination Timestamp
	OC
	Described in 32.299 [50]

	Proxy Information
	OC
	Described in 32.299 [50]


6.3.2
Definition of Service Information

Table 6.3.2.1.1: Service Information structure

	Information Element
	Category
	Description

	Service Information
	OC
	This is a structured field and holds the 3GPP specific parameter for AoC service. 

	
IMS Information
	OC
	Described in TS 32.260 [20]

	

Inter Operator Identifier
	OC
	Described in TS 32.260 [20]

	                 Originating IOI
	O
	Described in TS 32.260 [20]

	

Service ID
	OC
	Used to identify the third party service

	
AoC Information
	OC
	Described in clause 6.3.3


6.3.3
Definition of AoC Information

6.3.3.0

General

The AoC Information parameter used for AoC is provided in the Service Information parameter.

6.3.3.1
AoC Information assignment for Service Information

The components in the Service Information that are use for AoC can be found in table 6.3.2.1.1. 

Table 6.3.3.1.1: AoC Information structure

	Information Element
	Category
	Description

	AoC Information
	OC
	This is a structured field and holds the 3GPP specific parameter for AoC service. 

	
Tariff Information
	OC
	This is a structured field and holds the Tariff specific parameters. 
The details are defined in clause 6.3.2.2. It can chain inter operator tariff. 

	
AoC Cost Information
	OC
	This is a structured field and holds the AoC cost specific parameters. 
The details are defined in clause 6.3.2.3. 

	
AoC Subscription Information
	OC
	Used by the AoC functions to inform the OCS about the AoC Subscription and Formatting parameters received from the HSS.

When used by ACF for Charging data transfer as described in 
clause 6.3.1.3, only "AoC service" is present.


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 6.3.3.2.1.

Table 6.3.3.2.1: Tariff Information structure
	Information Element
	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 6.3.3.2-2.

Table 6.3.3.2.2: Tariff structure

	Information Element
	Category
	Description

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

	Currency_Code
	Oc
	Omitted 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.

	    Charge Reason Code
	Oc
	Indicates a specific 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 is 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.

6.3.3.3
Definition of AoC Cost Information 

Cost information is provided within the AoC Cost Information. 
The AoC Cost Information is only used in CCA and Charging Data Request.

The detailed structure of the AoC Cost Information can be found in the table 6.3.3.3.1.

Table 6.3.3.3.1: Structure of AoC Cost Information
	Information Element
	Category
	Description

	Accumulated_Cost
	Oc
	The ammount charged since the beginning of the session

	      Value_Digits
	OM
	

	      Exponent
	Oc
	

	Incremental_Cost
	Oc
	The ammount charged since the last report.

	      Value_Digits
	OM
	

	      Exponent
	Oc
	

	Currency_Code
	Oc
	Ommited if the ammount is in non-monetary units units
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Annex B (informative):
Message flow for basic IMS session establishment and interaction with online charging

This annex describes the basic IMS session establishment for a user registered for AoC service(s) and the interaction with online charging when an AS or the IMS GWF handles Debit Units operation. 

Figure B.1 shows a basic IMS session establishment when an AS or the IMS GWF controls online charging.
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Figure B.1: Basic IMS session establishment for a user registered to AoC service(s) 
(online case controlled by AS / IMS GWF)

-
Step 1:
An initial SIP INVITE message is received in the S-CSCF.

-
Step 2:
The S-CSCF forwards this request to the AoC function.

-
Step 3:
The AoC function needs to request the tariff and or cost for this session. An AoC Enquiry is sent to the OCS in a Debit Units Request message.

-
Step 4:
The OCS sends back to the AoC function the information requested (tariff/cost).

-
Step 5:
The AoC Information is included by the ACF in a SIP 183 response.

-
Step 6:
UE acknowledgement of the 183 response is received at the ACF.

-
Step 7:
The SIP INVITE is forwarded to the S-CSCF.

-
Step 8:
The S-CSCF forwards the SIP INVITE message to the IMS GWF/AS to perform the online charging. 

-
Step 9:
The IMS GWF/AS reserves a credit for the session. A Debit Units Request message is sent to the OCS. This Debit Units Request message is composed of a unit reservation request.

-
Step 10:
The OCS sends back to the IMS-GWF/AS a credit for the session.

-
Step 11:
The INVITE message is forwarded by the IMS GWF/AS to the S-CSCF.

-
Step 12:
The S-CSCF forwards the SIP INVITE message to the terminating party.

The service logic (AS/IMS GWF) and the AoC function may be unified. Thus, instead of sending two Debit Units Request messages (Debit Units Request [RSU] and  Debit Units Request[AoC Enquiry] messages) towards the OCS, a grouped Debit Units Request message may be sent for performance reasons. 
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Figure B.2: Basic IMS session establishment for a user registered to AoC service(s) 
(online case controlled by unified (IMS GWF/AS) and ACF)

-
Step 1:
An initial SIP INVITE message is received in the S-CSCF.

-
Step 2:
The S-CSCF forwards this request to the AoC function.

-
Step 3:
The unified (IMS GWF or AS) and ACF generates a Debit Units Request message containing both a credit request and an AoC enquiry.

-
Step 4:
The OCS sends back to the unified (IMS GWF or AS) and ACF a response to the credit authorization and AoC enquiry.

-
Step 5:
The AoC Information is included by the unified (IMS GWF or AS) and ACF in a SIP 183 response.

-
Step 6:
UE acknowledgement of the 183 response is received at the unified (IMS GWF or AS) and ACF.

-
Step 7:
The SIP INVITE is forwarded to the S-CSCF.

-
Step 8:
The S-CSCF forwards the SIP INVITE message to the terminating party.
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