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1. Scope

<< Define as it relates to Open Mobile Alliance Activity.  If it adds clarity, define what is not in the scope.  DELETE THIS COMMENT >>

2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”, Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
DELETE THIS COMMENT

2.1 Normative References

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.1, Open Mobile Alliance™, OMA-IOP-Process-V1_1, URL:http://www.openmobilealliance.org/

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC2234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. November 1997, URL:http://www.ietf.org/rfc/rfc2234.txt

	
	

	
	<< Add/Remove reference rows as needed! >>


2.2 Informative References

	
	

	
	<< Add/Remove reference rows as needed! >>


3. Terminology and Conventions

3.1 Conventions

<< If doc includes normative material keep the next two paragraphs.  DELETE THIS COMMENT >>

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

<< OR if doc is informative just keep the next line.  DELETE THIS COMMENT>>

This is an informative document, which is not intended to provide testable requirements to implementations.

<< If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  DELETE THIS COMMENT >>

	Term 1
	Definition

	Term 2
	Definition

	
	


3.3 Abbreviations

<< Add abbreviations as needed to the following table.  DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	xxx
	xxx

	
	


4. Introduction

Offline charging is a process where charging information for resource usage is generated concurrently with usage of that resource. In conclusion offline charging is a mechanism where charging information does not affect, in real time, the service rendered.

The charging information is passed through a combination of logical charging functions that comprise the OMA Charging Enabler. 
As a result of this process, CDR’s may be generated and transferred to a billing service provider e.g. for the purpose of subscriber billing, statistics etc and/or inter-operator settlement. A billing domain typically comprises post-processing systems such as the operator's billing system or billing mediation device. 
A combination of logical charging function can be implemented in one entity or different entities physically
5. Messages in CH-1, Offline Charging 

The offline charging interface supports two main charging models, an event triggered charging model and a session based charging model. In the event triggered model, each service usage is reported with a single charging record. In the session based charging, the Charging Enabler user sends several charging records that relate to the same service usage to the Charging Enabler, which constitutes a session of related requests. To support these two charging models, four different charging messages are supported.

The messages in the offline charging interface are either of the type request or response. A request message may report either a one-time event, or a step in a series of events that correspond to a session, i.e. start, interim, or stop request. Both types of request messages are defined in this specification. The type of the offline charging request is indicated by record type identifier.
Each request is followed by a response message that uses the same record type as the corresponding request. The outcome of the request is indicated with a result code included in the corresponding response. The resulting hierarchy of messages in the CH-1 interface is illustrated in the chart below.
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The request and response messages are further described in the chapter Message description. Data elements used in the messages are described in detail in chapter Data Element descriptions.

The two main offline charging models are described more in detail in the chapter flows of this specification. One set of flows will describe event based offline charging, and another one will describe session based offline charging.

6. Message descriptions

6.1 Offline Charging Request

The offline charging request can be of two main types, either of event-type (i.e. made to pass data elements describing a one-time event, or as a series of requests within a session. The difference and the contents of these messages will be described under the message names below.

In the following table the possible data elements for each request are described. Under each message, the specific values are given in the column for value(s).

Disclaimer

· The tables here, and under the subsequent message descriptions list the elements that are used in OMA for offline charging.

· The lists of elements in the tables are not necessarily complete - this is a first draft, and comments etc. are encouraged.

· Please observe that the MAPPING to Diameter (names and parameters) is done in what is called “Section 10” of this document.

· The table directly following here under Offline Charging Request identifies all the elements that are part of an Offline Charging Request, and whether they are mandatory or optional.

· Tables under the subsequent messages indicate if a specific value is expected for an element.

Editorial comment:

The table here in section 6.1 is subject to be moved within the final document.

	OMA- Data-Element
	Values
	Description
	

	MessageType
	Request or Response
	Specific for OMA
	

	Charging-Record-Type
	EVENT_RECORD, START_RECORD, INTERIM_RECORD, STOP_RECORD
	This Data Element contains the type of charging record being sent (e.g. Start, Interim, etc.)
	

	Charging-Record-Number 
	0-n
	This Data Element identifies this particular record within a session or for an event.
	

	User-Name
	[text]
	This Data Element contains the User-name.
	

	Event-Timestamp
	
	This Data Element record the time at which the reported event occured.
	

	User Session Id
	
	This Data Element contains the identifier of the User session.
	

	Authorized-QoS
	
	This Data Element holds the QoS authorized for the service/user
	

	Service-Id
	
	 This Data Element identifies the requested service.
	

	*[Subscription-Id]
	
	Grouped
	

	
{Subscription-Id-Type}
	
	Enumerated
	

	
{Subscription-Id-Data}
	
	UTF8String
	

	Service-Specific-Data
	
	UTF8String
	

	*[ Service-Usage]
	
	Grouped
	

	 
[Tariff-Change-Usage]
	
	
	

	 
[Time]
	[Seconds]
	
	

	
[Money]
	
	
	

	

{Unit-Value}
	
	
	

	

{Value-Digits}
	
	
	

	 
[Exponent]
	
	
	

	 
[Currency-Code]
	
	
	

	 
[Total-Octets]
	
	
	

	 
[Input-Octets]
	
	
	

	 
[Output-Octets]
	
	
	

	 
[Service-Specific-
Units]
	
	
	

	[CC-Correlation-Id]
	
	
	


Table 6.1
6.1.1 Event, and Session

An Event record is used when the charging enabler user calls the interface only once – and the invocation is not part of a predictable series of events.  A charging enabler user may invoke several EventRecords for any identified charging enabler user, but each EventRecord is always separate from the other. 

A session consists of several events that are linked with each other: Start, Interim and Stop records are used when the application or the charging enabler user is aware that the interaction with the charging enabler spans over aperiod of time, or consists of a predictable series of events.  In session based charging an offline charging request always consists of ONE StartRecord, and ONE StopRecord. There may be one or several InterimRecords in-between.  

6.1.2 EventRecord

The EventRecord is used to describe a single, disctinct event. 

The message structure for the event record is inherited from the Offline-Charging-Request description. For data elements, where specific values exist, these are listed in the table x.y.z below.


The table below lists the specific element values that identify this message as an event record.

	OMA- Data-Element
	Values
	Description

	MessageType
	Request
	This element describes the message as being a request

	Charging-Record-Type
	EVENT_RECORD
	Identifies the record as being an event

	Charging-Record-Number 
	0
	A zero value identifies the record as being an event

	Termination-Cause
	
	Enumerated


Table 6.2
6.1.3 StartRecord

The StartRecord is the first record in an offline charging session. The StarRecord is used to describe the start of an offline charging session.  

The message structure for the start record is inherited from the Offline-Charging-Request description. For data elements, where specific values exist, these are listed in the table x.y.z below.


The table below lists the specific element values that identify this message as the first record in an offline charging session.

	OMA- Data-Element
	Values
	Description

	MessageType
	Request
	This element describes the message as being a request

	Charging-Record-Type
	START_RECORD
	Two indicates the record as being the first event, in a session of events.

	Charging-Record-Number 
	0
	Zero indicates that this is the first record in a charging session


Table 6.3

6.1.4 InterimRecord

The InterimRecord is used to indicate an event that is not the first or last event in an offline charging session and are sent on regular intervals or based on other triggers defined for the service.  There may be multiple interim records for the same ongoing session.
The message structure for the InterimRecord is inherited from the Offline-Charging-Request description. For data elements, where specific values exist, these are listed in the table x.y.z below.


The table below lists the specific element values that identify this message as an interim record in a charging session.

	OMA- Data-Element
	Values
	Description

	MessageType
	Request
	This element describes the message as being a request

	Charging-Record-Type
	INTERIM_RECORD
	Three indicates the record as being an interim event during a session

	Charging-Record-Number 
	n>0
	A sequential number starting with one -  indicates the order in a set of records in a charging session


Table 6.4

6.1.5 StopRecord

The StopRecord is used to indicate the end on an ongoing session, i.e. an event that indicates that it is the last event in an offline charging session.  

The message structure for the StopRecord is inherited from the Offline-Charging-Request description. For data elements, where specific values exist, these are listed in the table x.y.z below.


The table below lists the specific element values that identify this message as the last record in an Offline Charging session.

	OMA- Data-Element
	Values
	Description

	MessageType
	Request
	This element describes the message as being a request

	Charging-Record-Type
	STOP_RECORD
	Four indicates the record as being the last event in a session. 

	Charging-Record-Number 
	Interimn+1
	Interimn+1 indicates that the Stop record is one greater than the previous interim record registered

	Termination-Cause
	
	Enumerated


Table 6.5

6.2 Offline Charging Response

The Offline Charging Response is the response message to one of the Request messages described above.

6.2.1 OfflineChgResponse

The following table illustrates the basic structure of a Offline Charging- Response message. This message is always used as specified below, regardless of the charging infrastructure being called it is received from and the Charging Record Type that is being replied to.

	OMA- Data-Element
	Values
	Description

	Charging-Record-Type
	Same value as the corresponding request.
	See table x.y

	Charging-Record-Number
	Same value as the corresponding request.
	See table x.y

	User-Name
	Same value as the corresponding request.
	See table x.y

	*[Subscription-Id]
	
	

	
{Subscription-Id-Type}
	
	

	
{Subscription-Id-Data}
	
	

	Acct-Interim-Interval
	
	It may be used in response when request type was for session based offline charging. It indicates when to produce the interim records.

	Event-Timestamp
	
	See table x.y


Table 6.6

7. Data-Element descriptions (Parameter descriptions)

This section will include the descriptions to the parameters listed in the tables above.

Disclaimer

Tdb.

8. Flows

Offline Event based Charging

Offline (Simple)
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Flow 8.1: offline charging request event-record generation

This is a flow for offline charging request event-record generation for a subscriber who uses offline charging. Here, each message sent by the charging client towards offline charging is self contained, meaning that it contains enough information for the offline charging to record a charge. Multiple such messages may occur during a service interaction, but the offline charging does not aggregate them.

1. “Charging Data generation”: The subscriber invokes a service that is supported by the charging enabler user, and charging data is generated. 

2. “Send Charging Data”: As a result of the service usage, the charging enabler user invokes the CH-1 interface and calls thecharging enabler. This message may occur zero or more times.

3. “Process request”: The charging enabler processes, and records the event

4. “Response”: The charging enabler answers the charging enabler user with a generated offline charging response and terminates the connection.

Offline Session based Charging

Offline (Session)
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Flow 8.2: offline charging session based charging

This is a possible flow for offline, session based charging. In addition to the offline event based charging in section (n.n.n), in this flow the charging enabler user may send a sequence of partial information which is then aggregated by the charging enabler into a final charge.

5. “Init Chg data generation”: the subscriber invokes a service that is supported by the charging enabler user.

6.  “StartRecord”: The charging enabler user invokes CH-1, and sends in the initial StartRecord a request indicating to start a logical session that is associated with a service interaction. The StartRecord charging data request message may also convey information describing the service and identifying the service user.

2.1 
“Process request”: The charging enabler processes, and records the event

7. “Response”: The charging enabler responds with received and recorded – or information about failure. 

8. “Service Interaction”: The service user is using the service.

9. “InterimRecord”: As the service usage proceeds, the charging enabler user sends the charging information it has collected so far using the CH-1 interface due to intermediate timer expiry. The periodicity may beconveyed in a data element (Chg-Interim-interval) coming fromthecharging enabler. This message may occur zero or more times.

5.1
“Process request”: The charging enabler processes, and records the event

10. “Response”: The charging enabler responds with received and recorded – or information about failure.

11. “Service Termination”: The Service user decides to terminate the service. 

12. “StopRecord”: The charging enabler user sends final charging information to the charging enabler. This message implies that the session opened by the Initial Charging Data shall be closed. 

8.1
“Process request”: The charging enabler processes, and records the event

13. “Response”: The Offline Charging enabler responds with received and recorded – or information about failure

9. Bindings

Disclaimer:

This is a first wiff at the binding table… Not ready as you can clearly see!

Here we map the OMA messages to Diameter in the first binding.

This does not exclude the possibility to bind the OMA messages to other protocols.

9.1 OMA CH-1 binding to Diameter

9.1.1 Messages

The following Diameter Accounting Application messages and attributes are used to implement the CH-1 interface.
Accounting Request (ACR)
Star (*) behind an attribute name in the following tables means that this attribute is under investigation.
	Attribute Name
	Multiplicity

	Acct-Interim-Interval
	0-1

	Accounting-Multisession-Id*
	

	Accounting-Realtime-Required*
	Under investigation

	Accounting-Record-Number
	1

	Accounting.-Record-Type
	1

	Acct-Session-Id
	0-1

	Acct-Application-Id*
	1

	Application-Provided-Called-Party-Address*
	

	Application-Server* [Currently denoted as IMS specific]
	

	Application-Server-Information*
	

	Auth-Application-Id*
	

	Calling-Party-Information
	

	Called-Party-Information
	

	Cause-Code*
	

	Content-Disposition
	

	Content-Length
	

	Content-Type
	

	Destination-Host
	0-1

	Destinaton-Realm
	1

	Event-Timestamp
	0-1

	Event
	

	Event-Type
	

	Expires
	

	Interoperator-Identifier
	

	Message-Body
	

	Node-Functionality
	

	Number-of-Participants
	

	Origin-Host
	1

	Origin-Realm
	1

	Origin-Sate-Id*
	Under investigation

	Proxy-Info*
	0+

	Proxy-State*
	

	Role-of-Node
	

	Route-Record*
	0+

	Service-Information
	

	Service-Specific-Data
	

	Session-Id*
	0-1

	Termination-Cause
	0-1

	User-Name*
	

	Service-Information
	0+

	Vendor-Specific-Application-Id*
	

	Vendor-Id*
	


Accounting Answer (ACA)
	Attribute Name
	Multiplicity

	Acct-Interim-Interval
	0-1

	Acct-Multisession-Id*
	

	Accounting-Record-Number
	1

	Accounting.-Record-Type
	1

	Acct-Session-Id
	0-1

	Acct-Application-Id
	0-1

	Event-Timestamp
	0-1

	Origin-Host
	1

	Origin-Realm
	1

	Origin-State-Id
	Under investigation

	Proxy-Info*
	0+

	Proxy-State*
	

	Route-Record
	0+

	Result-Code
	1

	Session-Id
	0-1

	Termination-Cause
	0-1

	User-Name*
	


Mapping from OMA CH-1 message types to Diameter Accounting messages
	OMA Message type
	Diameter Mesage type
	Remarks

	Offline-Charging-Request
	Accounting Request (ACR)
	

	EventRecord
	Accounting Request (ACR)
	With Accounting-Record-Type set to EVENT_RECORD

	StartRecord
	Accounting Request (ACR)
	

	InterimRecord
	Accounting Request (ACR)
	

	StopRecord
	Accounting Request (ACR)
	

	Offline-Charging-Response
	Accounting Answer (ACA)
	


Table 9.1
9.1.2 Parameters

	OMA- Data-Element
	Diameter base protocol AVP

RFC 3588
	3GPP AVP extension

TS 32299-630

X.S0013-008-A
	Diameter CC

RFC 4006

	1-n  Diameter (protocol) required parameters-(
	
	
	

	Etc…
	
	
	

	
	
	
	

	Then…
	
	
	

	MessageType
	
	
	

	Charging-Record-Type
	Accounting-Record-Type
	
	

	Charging-Record-Number
	Accounting-Record-Number
	
	

	User-Name
	User-Name
	
	

	Chg-Interim-Interval
	Acct-Interim-Interval
	
	

	Event-Timestamp
	Event-Timestamp
	
	

	User Session Id
	
	User Session Id
	

	Calling-Party-Address
	
	Calling-Party-Address
	

	Called-Party-Address
	
	Called-Party-Address
	

	Application-server
	
	Application-server
	

	Authorized-QoS
	
	Authorized-QoS
	

	Service-Id
	
	Service-Id
	

	Cause
	
	Cause
	

	Cause-Code
	
	Cause-Code
	

	Node-Functionality
	
	Node-Functionality
	

	Service-Specific-Data
	
	Service-Specific-Data

	

	*[Used-Service-Unit]
	
	
	*[Used-Service-Unit]

	 
[Tariff-Change-Usage]
	
	
	 
[Tariff-Change-Usage]

	 
[CC-Time]
	
	
	 
[CC-Time]

	
[CC-Money]
	
	
	
[CC-Money]

	
{Unit-Value}
	
	
	
{Unit-Value}

	
{Value-Digits}
	
	
	
{Value-Digits}

	 
[Exponent]
	
	
	 
[Exponent]

	 
[Currency-Code]
	
	
	 
[Currency-Code]

	 
[CC-Total-Octets]
	
	
	 
[CC-Total-Octets]

	 
[CC-Input-Octets]
	
	
	 
[CC-Input-Octets]

	 
[CC-Output-Octets]
	
	
	 
[CC-Output-Octets]

	 
[CC-Service-Specific-
Units]
	
	
	 
[CC-Service-Specific-
Units]


Table 9.2

Disclaimer:

We could include an Appendix section with a full list of parameters used in diameter and in this list indicate which ones we are using in OMA.  I have not included such a list here. We had a first shot at such a table in Montreal, and the work can be found in document: 

OMA-MCC-2005-0205-3GPP_OMA_AVP_Identification

I am also not sure whether this is necessary…

Appendix A. Change History
(Informative)

<< The following is a model of a revision table.  DELETE THIS COMMENT >>

A.1 Approved Version History

	Reference
	Date
	Description

	n/a
	n/a
	No prior version –or- No previous version within OMA

	OMA-TS-Offline_Charging_Interface-V1_0-20050823-D
	23 August 2005
	Document template creation


A.2 Draft/Candidate Version <current version> History

<< This section is available in pre-approved versions – it should be removed in the actual approved versions.  DELETE THIS COMMENT >>

	Document Identifier
	Date
	Sections
	Description

	OMA-TS-Offline_Charging_Interface-V1_0-20051007-D
	06 October 2005
	5, 6, 7, 8 9
	Incorporates input from:

OMA-MCC-2005-0215R01-baseline_text_for_CH-1

	
	Nn October 2005
	???
	Incorporates input to from:

OMA-MCC etc…


Appendix B. Static Conformance Requirements
(Normative)

The notation used in this appendix is specified in [IOPPROC].

The following is a model of a set of SCR tables.  DELETE THIS COMMENT

B.1 SCR for XYZ Client

	Item
	Function
	Reference
	Status
	Requirement

	XYZ-C-001
	Something mandatory
	Section x.y
	M
	(XYZ-C-001 OR XYZ-C-003) AND
 XYZ-C-002

	XYZ-C-002
	Something optional
	Section x.y
	O
	

	XYZ-C-003
	Dependencies on ZYX
	Section x.y
	M
	ZYX:MCF

	XYZ-C-004
	Dependencies on ZYX
	Section x.y
	O
	ZYX:OCF


B.2 SCR for XYZ Server

	Item
	Function
	Reference
	Status
	Requirement

	XYZ-S-001
	Something mandatory
	Section x.y
	M
	XYZ-S-001 OR XYZ-S-002 OR XYZ-S-003

	XYZ-S-002
	Something optional
	Section x.y
	O
	

	XYZ-S-003
	Dependencies on ZYX
	Section x.y
	M
	ZYX:MSF

	XYZ-S-004
	Dependencies on ZYX
	Section x.y
	O
	ZYX:OSF


Appendix C. <Additional Information>

If needed, add annex to provide additional information to support the document.  In general, this information should be informative, as normative material should be contained in the primary body of the document.

Note that the styles for the headers in the appendix (App1, App2, App3) are different than the main body.  The use below is intended to validate the styles to be used.  Remove if not needed.

DELETE THIS COMMENT

C.1 App Headers

<More text>

C.1.1 More Headers
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