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Definitions and abbreviations

3.1
Definitions

Offline charging is a charging mechanism where charging information does not affect, in real-time, the service rendered.  
Online charging is a charging mechanism where charging information can affect, in real-time, the service rendered and therefore a direct interaction of the charging mechanism with session/service control is required.

3.2
Symbols

For the purposes of the present document the following symbols apply:

Bi
The Interface between the IMS charging function and the BS

Rb
Online Charging Reference Point between Session Charging Function and Correlation Function

Rc
Online Charging Reference Point between ECF and Correlation Function

Re
Online Charging Reference Point towards a Rating Server

Rf
Offline Charging Reference Point between an IMS Network Entity or an AS and CCF

Ro
Online Charging Reference Point between an AS or MRFC and the ECF

3.3
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [1], 3GPP TS 32.200 [2] and the following apply:

ACA
Accounting Answer

ACR
Accounting Request

AS
Application Server

ASA
Abort Session Answer

ASR
Abort Session Request

AVP
Attribute Value Pair

B2BUA
Back-to-Back User Agent
BGCF
Breakout Gateway Control Function

BS
Billing System

CCF
Charging Collection Function

CDR
Charging Data Record

CPCF
Content Provider Charging Function

ECF
Event Charging Function

CSCF
Call Session Control Function (I-Interrogating; P-Proxy; and S-Serving)

FTP
File Transfer Protocol

IMS
IP Multimedia Subsystem

ISC
IMS Service Control

MGCF
Media Gateway Control Function

MRFC
Media Resource Function Controller

MRFP
Multimedia Resource Function Processor

OCS
Online Charging System

SCCF
Subscriber Content Charging Function

SDP
Session Description Protocol

SIP
Session Initiation Protocol

UA
User Agent

UE
User Equipment

*********************************** end of  1rt modification  ************************************
*********************************** 2nd modification  ************************************

5.
Offline Charging

The offline charging functionality is based on reporting accounting information at reception of various SIP methods or ISUP messages, as most of the relevant information is contained in these records. 

Accounting transfer may be achieved by two methods: Diameter and FTP. 

Diameter is a message-based solution  

FTP is a file-based solution. The FTP solution is introduced when a huge amount of accountings should be transfer.

*********************************** end of  2nd modification  ************************************

*********************************** 3rd modification  ************************************

5.1
Diameter Description on the Rf Interfaces

5.1.1
Basic Principles

The offline charging functionality is based on the IMS network nodes reporting accounting information upon reception of various SIP methods or ISUP messages, as most of the accounting relevant information is contained in these messages. In the Diameter solution, this reporting is achieved by sending Diameter Accounting Requests (ACR) [start, interim, stop and event] from the IMS nodes to the CCF and/or ECF.
*********************************** end of  3rd modification  ************************************

*********************************** 4th modification  ************************************

5.2 FTP Description on the Rf interface 

5.2.1 Basic Principles 

The offline charging functionality is based on reporting accounting information at reception of various SIP methods or ISUP messages, as most of the relevant information is contained in these accountings. This could be achieved by sending FTP file containing a collection of accounting records.

It is operator configurable in the nodes for which SIP method or ISUP messages an accounting shall be sent.

5.2.2 File Options 

FTP offers natively a reliable transfer mode [17]. This mode shall be implemented on the Rf interface.

5.2.3 File Structure 
The file has a record-structure format [17]. The first record is the file’s header and the following records contain accounting records or management records.

Each records are terminated by an “End-Of-Record” [EOR] [17]. 

The file is terminated by an “End-Of-File” [EOF] [17].

5.2.3.1 File Name Structure 

The file name is produced through a set of information included in the file’s header : the Source_ID, the Destination_ID and the File_Sequence_Number. This process shall guarantee the uniqueness of the name of the file. 

The name shall not contain “.rec” and “.mgt”. 

5.2.3.1.1 File Name extensions 

The File Name extensions indicates the way the file shall be interpreted. 

The File Name extensions is either :

· accounting record file “rec”

· management file “mgt”  

5.2.3.1.1.1 “rec” extension 

The “rec” extension is added to the file name created by the accounting file generator. 

5.2.3.1.1.2 “mgt” extension 

The “mgt” extension is added to the file name created by the accounting file recipient . 

5.2.3.2 File Header Structure 

The header of the file is a record containing file management information. The file’s header contains the following information :

Field
Category
Description

File Type
M
Specifies the type of the file which is either:

Accounting Record (R), the file contains accounting records

Management Record (M), the file contains management records. 

Source ID
M
The address of the file generator node  

Destination ID
M
The address of the file recipient node 

File Sequence Number
M
The File Sequence Number identifies a file among other files. This identifier is incremented each time a file is produced by the file generator node for the file recipient node 

Timestamp
M
Time stamp reflecting the time when the file is produced

Vendor Options 
O
Specific Vendors Options may be added.   

File Header structure description

5.2.3.2.1 File_Type  

The File_Type indicates how to interpret the records contained in the file. 

The File_Type is either :

· Accounting Record (R). A file with its File_Type to “R” indicates that the following records are accounting records

· Management Record (M). A file with its File_Type to “M” indicates that the following records are management records

If the file header contains File_Type to “R”, then the file contains a collection of one or more accounting records. A “R” File_Type file is exclusively produced by an accounting generator (namely an IMS node, an AS…).

If the file header contains File_Type to “M”, then the file contains a collection of one or more management records. The file with a “M” File Type is exclusively produced by an accounting recipient (namely a CCF). 

5.2.3.2.2 Source_ID  

The Source_ID is the address of the file generator. The Source_ID is 128-bits long compatible with both IPV4 and IPV6 formats. For IPV4 format, the rest of the field is padded and the padding part shall not be interpreted.

5.2.3.2.3 Destination_ID  

The Destination_ID is the address of the file recipient. The Destination_ID is 128-bits long compatible with both IPV4 and IPV6 formats. For IPV4 format, the rest of the field is padded and the padding part shall not be interpreted.

5.2.3.2.4 File_Sequence_Number  

The File_Sequence_Number is introduced in a way to distinguish files having the same “Source_ID” and the same “Destination_ID”. The File_Sequence_Number is incremented by the file generator at each file production. 

The File_Sequence_Number is hexadecimal, 32-bit long.  

5.2.3.2.5 Timestamp  

The Timestamp indicates the date of file production. Timestamp may be useful for CDR processes to synchronise accounting records correlation.

5.2.3.2.6 Vendor_Options  

Vendor_Options include operator’s specific parameters. Vendor_Options are optional.

5.2.3.3 Accounting Records Structure 

The accounting records structure for offline charging is already defined in the scope of this document.

Each accounting record is included to the file without any modification. An accounting record is terminated by an “End-Of-Record” [EOR] [17].

5.2.3.4 Management Records Structure 

It exists 2 types of management records :

· file management record

· accounting management record

5.2.3.4.1 File Management Records Structure 

Management Record is introduced to acknowledge or to put in failure a file transfer.

Editor’s note : File management record could be optional because reliable transfer mode is already supported natively by FTP [17]. 

Field
Category
Description

Management Record Type
M
The Management Record type of the file which is either:

Acknowledgement (A), this record acknowledges successfully a previous file transfer

Error (E), this record informs about a previous file transfer failure. In case of  file failure, the file must be retransmitted.  

File Name
M
The whole name of the file acknowledged or put in failure by the record     

Management Options 
OC
Management Options 

File Management Record description

5.2.3.4.1.1 Management Record Type 

The Management_Record_Type is either : 

· Acknowledgement (A). A record with a Management Record Type to “A” indicates a acknowledgement of a file transfer where the file is identified by the File Name    

· Error (E). A record with a Management Record Type to “E” indicates a failure of a file transfer of the file specified by the File Name.

5.2.3.4.1.2 File Name 

The File_Name is the whole name of the file that the record acknowledges or puts in failure. The File_Name includes the name of the file plus the file name extension. 

5.2.3.4.1.3 Management Options 

The Management_Options are supplementary information supplied to facilitate management process. 

If the Management Record Type is “A”, the Management Options are optional and they are interpreted as specific operator’s parameters.

If the Management Record Type is “E”, the Management Options contains File_Error_Type message. File_Error_Type message specifies the error type which occurred in the file.   

5.2.3.4.1.3.1 File_Error_Type 

The File_Error_Type is made up of a 2-digits DCB.

The File_Error_Type value is either :  

“00” Other cause Error

“01” File Header Error. This error occurs when the file header format is incorrect.  

“02” File Structure Error. This error occurs when the file structure is incorrect ([EOR] missing, [EOF] missing…)

“03” File Transfer Failure. This error occurs when the file transfer fails. 

5.2.3.4.2 Accounting Management Records Structure 

Accounting Management Record is introduced to manage accounting process.

Field
Category
Description

Record Management Type
M
The Record Management Type is either:

Abort Session (S). A record with a Management Record Type to “S” aborts an accounting process

Record Failure (F). A record with a Record Management Type to “F” indicates an error occurred during an accounting process 

Management Content
M
The Management Content defines the set of information necessary to manage accounting records process. This content is Record Management Type dependent.      

Management Options 
OC
The Management Options defines the set of supplementary information necessary to manage accounting records process. This options are  Record Management Type dependent. 

Accounting Management Record description

5.2.3.4.2.1 Management Record Type 

The Record_Management_Type is either : 

· Abort Session (S). A record with a Record_Management_Type to “S” indicates an abort-session procedure initiated by the CCF.

· Record Failure (F). A record with a Record_Management_Type to “M” indicates an error occurred in the accounting process (an accounting (interim) sent before an accounting (start), an accounting (interim, stop) sent after an abort-session…).

5.2.3.4.2.2 Management Content 

5.2.3.4.2.2.1 Abort-Session Management Content 

The table illustrating the content of an Abort-Session message is already defined in the scope of this document.
Editor’s note : Abort_Session function is basically out the scope of the offline process. This function shall be optional  

5.2.3.4.2.2.2 Record-Failure Management-Content 

The Record_Failure Management_Content contents the original Accounting Record which generates the failure in the accounting process.

5.2.3.4.2.3 Management Options 

The Management_Options are supplementary information supplied to facilitate management process. 

If the Management Record Type is “S”, the Management_Options are optional and they are interpreted as specific operator’s parameters.

If the Management Record Type is “F”, the Management_Options contains an Error_Type message. Error_Type specifies the error type which occurred during accounting process.   

5.2.3.4.2.3.1 Error Type 

The Error_Type is made up of a 2-digits DCB.

The Error_Type value is either :  

“00” Other cause 

“01” Accounting Format Mismatch. This error occurs when the accounting record is corrupted. 

“02” Accounting (interim) record receives before an Accounting (start) record

“03” Accounting (stop) record receives before an Accounting (start) record

“04” Accounting (start) record receives after an Accounting (start) record

“05” Accounting record has been received twice

“06” Accounting record has been received in odd sequence. Accounting aggregation process stops to the last accounting assembled. The Management_Content contains the last record taken into account by the accounting aggregation process. The accounting generator shall transfer again accountings strictly following it. 

An Accounting (stop) record is supposed to close the accounting process. So after an accounting (stop) record, every accounting records coming causes an “02” or “03” Record-Error-Type.

The accounting record generator shall send in order this accounting record plus the accounting following it.

*********************************** end of 4th modification  ************************************

*********************************** 5th modification  ************************************

5.3
CDR Description on the Bi Interface
*********************************** end of 5th modification  ************************************
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