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1 Reason for Change

The objective of this CR is to provide an update for the IETF RFC 6733 as the new reference for Diameter base protocol obsoleting RFC 3588.

2 Impact on Backward Compatibility

<None>

3 Impact on Other Specifications

<None>
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

The ARC group is recommended to accept the proposed changes to TS-Charging_Offline.
6 Detailed Change Proposal

Change 1:  Correction in section 1 Scope
1 Scope

The charging architecture document [CHRG_AD] describes two different interfaces between the Charging Enabler User and the Charging Enabler: Offline charging interface (CH-1) and online charging interface (CH-2).

The scope of this document is to provide the technical specification of the CH-1 interface. 

This document defines:

· The offline charging models, the logical messages, and messages types on the CH-1 interface. 

· The OMA Charging Data Elements used in the logical messages with their descriptions.

· The flow of information exchanged between the Charging Enabler User and the Charging Enabler through time in different scenarios.

· Bindings of OMA CH-1 logical messages to a specific protocol (i.e. IETF Diameter accounting application [RFC6733], the SOAP protocol binding of Parlay X Web Services Payment API as specified in [TS29.199-6] or with the HTTP protocol binding as specified in the RESTful Network API for Payment [REST NetAPI Payment]) and its protocol messages.

Change 2:  Correction in section 2.1 Normative References
2.1 Normative References
	[CHRG_AD]
	“Charging Architecture”, Open Mobile Alliance™. OMA-AD-Charging-V1_1, 
URL: http://www.openmobilealliance.org/

	[CHRG_DDS]
	“Charging Data”, Open Mobile Alliance™. OMA-DDS-Charging_Data-V1_0,                       URL: http://www.openmobilealliance.org/

	[CHRG_ONLINE]
	“OMA Online Charging Interface”, Open Mobile Alliance™. OMA-TS-Charging_Online-V1_1, URL: http://www.openmobilealliance.org/

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.11, Open Mobile Alliance™, OMA-ORG-IOP_Process-V1_11, URL: http://www.openmobilealliance.org/ 

	[REST_NetAPI_Payment]
	“RESTful Network API for Payment”, Version 1.0, Open Mobile Alliance™, OMA-TS-REST_ NetAPI_Payment-V1_0, 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 

	
	

	[RFC6733]
	“Diameter Base Protocol”, V. Fajardo, J. Arkko, J. Loughney, G. Zorn. October 2012, 
URL: http://www.ietf.org/rfc/rfc6733.txt 

	[RFC4005]
	“Diameter Network Access Server Application”, P. Calhoun, G. Zorn, D. Spence, D. Mitton. August  2005, URL: http://www.ietf.org/rfc/rfc4005.txt 

	[RFC4006]
	“Diameter Credit-Control Application”, H. Hakala, L. Mattila, J-P. Koskinen, M. Stura, J. Loughney. August 2005, URL: http://www.ietf.org/rfc/rfc4006.txt 

	[TS29.140]
	“Multimedia Messaging Service (MMS); MM10 Interface based on Diameter Protocol”, 3GPP TS29.140, URL: http://www.3gpp.org

	[TS29.199-6]
	“Open Service Access (OSA); Parlay X Web Services; Part 6: Payment” , 3GPP TS29.199-6, URL: http://www.3gpp.org

	[TS29.214]
	“Policy and Charging Control over Rx Reference Point”, 3GPP TS29.214, URL: http://www.3gpp.org

	[TS32.299]
	“Telecommunication management; Charging management; Diameter Charging Applications”, 3GPP TS32.299, URL: http://www.3gpp.org


Change 3:  Correction in section 8.1.1 Basic Principles
8.1.1 Basic Principles

The CH-1 interface is based on the re-use of the basic functionality of Diameter Accounting, as defined by the Diameter Base Protocol in IETF [RFC6733]. Any mandatory element of the RFC SHALL be supported.

The Charging Enabler User maps to the Diameter Client in the sense that it is the entity monitoring the service usage, generating charging data, and sending the charging requests to the Diameter Server. The client SHALL implement the accounting state machine as described in [RFC6733]. The Charging Enabler maps to the Diameter Server in the sense that it is the entity receiving and acknowledging the charging requests, and storing the charging records. The server SHALL implement the accounting state machine "SERVER, STATELESS ACCOUNTING" as specified in [RFC6733], i.e. there is no order in which the server expects to receive the accounting information. 

In the definition of the Diameter Commands, the AVPs that are specified in the referenced specifications but not used by the OMA Charging Enabler are marked with strikethrough in grey, e.g. [ Acct-Multi-Session-Id ]. If such parameters are present, they will not constitute an error. The bracket conventions and the asterisk (*) below SHALL be used as described in [RFC6733].
Change 4:  Correction in section 8.1.2 Diameter Commands used on CH-1

8.1.2 Diameter Commands used on CH-1

On the CH-1 interface requests are sent from the Charging Enabler User to the Charging Enabler and responses are sent from the Charging Enabler to the Charging Enabler User. The Accounting Request (ACR) commands are used to communicate Event-based and Session-based requests. The Accounting Answer (ACA) commands are used to communicate Event-based and Session-based responses.

The following additional Diameter Base messages as specified in [RFC6733] SHALL also be supported by the Charging Enabler:

· Capability-Exchange-Answer (CEA);
· Device-Watchdog-Request (DWR) and Device-Watchdog-Answer (DWA);

· Disconnect-Peer-Request (DPR) and Disconnect-Peer-Answer (DPA);
and by the Charging Enabler User:

· Capability-Exchange-Request (CER);
· Device-Watchdog-Request (DWR) and Device-Watchdog-Answer (DWA);

· Disconnect-Peer-Request (DPR) and Disconnect-Peer-Answer (DPA).

Change 5:  Correction in section 8.1.3 Mapping of OMA Charging Data Elements to AVPs
8.1.3 Mapping of OMA Charging Data Elements to AVPs

The following table describes the mapping of the OMA Charging Data Elements to the Diameter AVPs, which are re-used from [RFC6733], [RFC4005], [RFC4006] or [TS32.299]. Mapping of OMA Charging Data Elements to AVPs defined by OMA can be found from [CHRG_DDS]. 

	OMA Charging Data Element
	Diameter AVP

	Access Network Information
	Access-Network-Charging-Identifier-Value

	Input Octets
	Accounting-Input-Octets

	Output Octets
	Accounting-Output-Octets

	Request Number
	Accounting-Record-Number

	Request Type
	Accounting-Record-Type

	Time
	Acct-Session-Time

	Application Server Id
	Application-Server-Id

	Application Service Type
	Application-Service-Type

	Application Session Id
	Application-Session-Id

	Correlation Id
	Billing-Information 

	Money
	CC-Money

	Service Specific Units
	CC-Service-Specific-Units

	Called Party Address
	Called-Party-Address

	Calling Party Address
	Calling-Party-Address

	Cause Code
	Cause-Code

	Content Disposition
	Content-Disposition

	Content ID
	Content-ID

	Content Length
	Content-Length

	Content provider ID
	Content-provider-ID

	Content Type
	Content-Type

	Currency Code
	Currency-Code

	Delivery Status
	Delivery-Status

	Event Timestamp
	Event-Timestamp

	Expires
	Expires

	Exponent
	Exponent

	Application Charging Identifier
	IMS-Charging-Identifier

	Inter-Operator Id
	Inter-Operator-Identifier

	Message Body
	Message-Body

	Neighbour Node Address
	Neighbour-Node-Address

	NNI Information
	NNI-Information

	NNI Type
	NNI-Type

	Number of Messages Successfully Exploded
	Number-of-Messages-Successfully-Exploded

	Number of Messages Successfully Sent
	Number-of-Messages-Successfully-Sent

	Number of participants
	Number-of-Participants

	Originating IOI
	Originating-IOI

	Originator
	Originator

	Participant Group
	Participant-Group

	Group Name
	PoC-Group-Name

	Relationship Mode
	Relationship-Mode

	Result code
	Result-Code

	Role of Node
	PoC-Server-Role

	Role of User
	PoC-User-Role

	Service Context Id
	Service-Context-Id

	Service Identifier
	Service-Identifier

	Service Key
	Service-Key 

	SIP Method
	SIP-Method

	SIP Request Timestamp
	SIP-Request-Timestamp

	SIP Request Timestamp Fraction
	SIP-Request-Timestamp-Fraction

	SIP Response Timestamp
	SIP-Response-Timestamp

	SIP Response Timestamp Fraction
	SIP-Response-Timestamp-Fraction

	Subscription Id
	Subscription-Id

	Subscription Data
	Subscription-Id-Data

	Subscription Type
	Subscription-Id-Type

	Terminating IOI
	Terminating-IOI

	Time Stamps
	Time-Stamps

	Total Number of Messages Exploded
	Total-Number-of-Messages-Exploded

	Total Number of Messages Sent
	Total-Number-of-Messages-Sent

	Transit IOI List
	Transit-IOI-List

	Unit Value
	Unit-Value

	User Equipment Info
	User-Equipment-Info

	User Equipment Info Type
	User-Equipment-Info-Type

	User Equipment Info Value
	User-Equipment-Info-Value

	Value Digits
	Value-Digits


Table 7: Mapping to Diameter AVPs

Change 6:  Correction in section 8.1.4 Summary of AVPs used on CH-1
6.1.1 Summary of AVPs used on CH-1

The following table lists the Diameter AVPs specifically re-used by OMA for the Offline Charging interface (CH-1).

The table contains the following information:

· AVP Name: The name used in Diameter.

· AVP Code: The AVP Code used in the Diameter AVP Header.

· Used in ACR: Indicates if it is mandatory, optional or not used in the ACR command.

· Used in ACA: Indicates if it is mandatory, optional or not used in the ACA command.

· Used in SI: Indicates if it is mandatory, optional or not used in the Service Information parameter.

· AVP Defined: A reference to where this AVP is defined.

· Value Type: The Diameter format of the AVP data as defined in Basic or Derived AVP Data Format.

· AVP Flag Rules: The rules for how the AVP Flags in the AVP Header may be set.

· May Encr.: Indicates if the AVP may be encrypted or not.

	AVP Name
	AVP
Code
	Used in
	AVP
Defined
	Value
Type
	AVP Flag Rules
	May Encr.

	
	
	ACR
	ACA
	SI
	
	
	Must
	May
	Should
Not
	Must
Not
	

	Access–Network–Charging–Identifier–Value
	503
	-
	–
	O
	[TS29.214]
	OctetString
	V,M
	P
	-
	-
	Y

	Accounting-Input-Octets
	363
	-
	-
	O
	[RFC4005]
	Unsigned64
	M
	P
	-
	V
	Y

	Accounting-Output-Octets
	364
	-
	-
	O
	[RFC4005]
	Unsigned64
	M
	P
	-
	V
	Y

	Accounting-Record-Number
	485
	M
	M
	-
	[RFC3588]
	Unsigned32
	M
	P
	-
	V
	Y

	Accounting-Record-Type
	480
	M
	M
	-
	[RFC6733]
	Enumerated
	M
	P
	-
	V
	Y

	Acct-Application-Id
	259
	O
	O
	-
	[RFC6733]
	Unsigned32
	M
	P
	-
	V
	N

	Acct-Interim-Interval
	85
	 O
	O
	-
	[RFC6733]
	Unsigned32
	M
	P
	-
	V
	Y

	Acct-Session-Time
	46
	-
	-
	O
	[RFC4005]
	Unsigned32
	M
	P
	-
	V
	Y

	Application–Server–Id
	2101
	-
	-
	O
	[CHRG_DDS]
	UTF8String
	V,M
	P
	-
	-
	Y

	Application–Service–Type
	2102
	-
	-
	O
	[CHRG_DDS]
	Enumerated
	V,M
	P
	-
	-
	Y

	Application–Session–Id
	2103
	-
	-
	O
	[CHRG_DDS]
	Unsigned32
	V,M
	P
	-
	-
	Y

	Billing-Information
	1115
	-
	-
	O
	[TS29.140]
	UTF8String
	V,M
	P
	-
	-
	Y

	Called–Party–Address
	832
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Calling–Party–Address
	831
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Cause–Code
	861
	-
	-
	O
	[TS32.299]
	Integer32
	V,M
	P
	-
	-
	N

	CC-Money
	413
	-
	-
	O
	[RFC4006]
	Grouped
	M
	P
	-
	V
	Y

	CC-Service-Specific-Units
	417
	-
	-
	O
	[RFC4006]
	Unsigned64
	M
	P
	-
	V
	Y

	Content-Disposition
	828
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Content-ID
	2116
	-
	-
	O
	[CHRG_DDS]
	UTF8String
	V,M
	P
	-
	-
	Y

	Content–Length
	827
	-
	-
	O
	[TS32.299]
	Unsigned32
	V,M
	P
	-
	-
	N

	Content-provider-ID
	2117
	-
	-
	O
	[CHRG_DDS]
	UTF8String
	V,M
	P
	-
	-
	Y

	Content–Type
	826
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Currency-Code
	425
	-
	-
	O
	[RFC4006]
	Unsigned32
	M
	P
	-
	V
	Y

	Destination-Realm
	283
	M
	-
	-
	[RFC6733]
	DiamIdent
	M
	P
	-
	V
	N

	Delivery–Status
	2104
	-
	-
	O
	[CHRG_DDS]
	UTF8String
	V,M
	P
	-
	-
	Y

	Error-Reporting-Host
	294
	-
	O
	-
	[RFC6733]
	DiamIdent
	-
	P
	-
	V,M
	N

	Event-Timestamp
	55
	O
	O
	-
	[RFC6733]
	Time
	M
	P
	-
	V
	N

	Expires
	888
	-
	-
	O
	[TS32.299]
	Unsigned32
	V,M
	P
	-
	-
	N

	Exponent
	429
	-
	-
	O
	[RFC4006]
	Integer32
	M
	P
	-
	V
	Y

	IMS–Charging–Identifier
	841
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Inter–Operator–Identifier
	838
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	N

	Message–Body
	889
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	N

	Neighbour-Node-Address
	2705
	-
	-
	O
	[TS32.299]
	Address
	V,M
	P
	
	
	N

	NNI-Information
	2703
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	N

	NNI-Type
	2704
	-
	-
	O
	[TS32.299]
	Enumerated
	V,M
	P
	
	
	N

	Number-of-Messages-Successfully-Exploded
	2111
	-
	-
	O
	[CHRG_DDS]
	Unsigned32
	V,M
	P
	-
	-
	N

	Number-of-Messages-Successfully-Sent
	2112
	-
	-
	O
	[CHRG_DDS]
	Unsigned32
	V,M
	P
	-
	-
	N

	Number–of–Participants
	885
	-
	-
	O
	[TS32.299]
	Unsigned32
	V,M
	P
	-
	-
	N

	Originating IOI
	839
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Origin-Host
	264
	M
	M
	-
	[RFC6733]
	DiamIdent
	M
	P
	-
	V
	N

	Origin-Realm
	296
	M
	M
	-
	[RFC6733]
	DiamIdent
	M
	P
	-
	V
	N

	Origin-State-Id
	278
	O
	O
	-
	[RFC6733]
	Unsigned32
	M
	P
	-
	V
	N

	Originator
	864
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	Participant–Group
	1260
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	N

	PoC–Group–Name
	859
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	PoC–Server–Role
	883
	-
	-
	O
	[TS32.299]
	Enumerated
	V,M
	P
	-
	-
	Y

	PoC–User–Role
	1252
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	Y

	Proxy-Info
	284
	O
	O
	-
	[RFC6733]
	Grouped
	M
	-
	-
	P,V
	N

	Proxy-Host
	280
	M
	M
	-
	[RFC6733]
	DiamIdent
	M
	-
	-
	P,V
	N

	Proxy-State
	33
	M
	M
	-
	[RFC6733]
	OctetString
	M
	-
	-
	P,V
	N

	Relationship-Mode
	2706
	-
	-
	O
	[TS32.299]
	Enumerated
	V,M
	P
	
	
	N

	Result-Code
	268
	-
	M
	-
	[RFC6733]
	Unsigned32
	M
	P
	-
	V
	N

	Route-Record
	282
	O
	-
	-
	[RFC6733]
	DiamIdent
	M
	-
	-
	P,V
	N

	Service-Context-Id
	461
	O
	-
	-
	[RFC4006]
	UTF8String
	M
	P
	-
	V
	Y

	Service-Generic-Information
	1256
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	Y

	Service-Identifier
	439
	-
	-
	O
	[RFC4006]
	UTF8String
	M
	P
	-
	V
	Y

	Service-Information
	873
	O
	-
	-
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	N

	Service-Key
	1114
	-
	-
	O
	[TS29.140]
	UTF8String
	V,M
	-
	-
	-
	Y

	Session-Direction
	2707
	-
	-
	O
	[TS32.299]
	Enumerated
	V,M
	P
	-
	-
	N

	Session-Id
	263
	M
	M
	-
	[RFC6733]
	UTF8String
	M
	P
	-
	V
	Y

	SIP–Method
	824
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	-
	-
	N

	SIP–Request–Timestamp
	834
	-
	-
	O
	[TS32.299]
	Time
	V,M
	P
	-
	-
	N

	SIP-Request-Timestamp-Fraction
	2301
	-
	-
	O
	[TS32.299]
	Unsigned32
	V,M
	P
	-
	-
	N

	SIP–Response–Timestamp
	835
	-
	-
	O
	[TS32.299]
	Time
	V,M
	P
	-
	-
	N

	SIP-Response-Timestamp-Fraction
	2302
	-
	-
	O
	[TS32.299]
	Unsigned32
	V,M
	P
	-
	-
	N

	Subscription-Id
	443
	-
	-
	O
	[RFC4006]
	Grouped
	M
	P
	-
	V
	Y

	Subscription-Id-Data
	444
	-
	-
	M
	[RFC4006]
	UTF8String
	M
	P
	-
	V
	Y

	Subscription-Id-Type
	450
	-
	-
	M
	[RFC4006]
	Enumerated
	M
	P
	-
	V
	Y

	Terminating–IOI
	295
	-
	-
	O
	[RFC6733]
	Enumerated
	V,M
	P
	-
	-
	N

	Time-Stamps
	833
	-
	-
	O
	[TS32.299]
	Grouped
	V,M
	P
	-
	-
	N

	Total–Number–Of–Messages–Exploded
	2113
	-
	-
	O
	[CHRG_DDS]
	Unsigned32
	V,M
	P
	-
	-
	Y

	Total–Number–Of–Messages–Sent
	2114
	-
	-
	O
	[CHRG_DDS]
	Unsigned32
	V,M
	P
	-
	-
	Y

	Transit-IOI-List
	2701
	-
	-
	O
	[TS32.299]
	UTF8String
	V,M
	P
	–
	–
	N

	Unit-Value
	445
	-
	-
	M
	[RFC4006]
	Grouped
	M
	P
	-
	V
	Y

	User-Equipment-Info
	458
	-
	-
	O
	[RFC4006]
	Grouped
	-
	P,M
	-
	V
	Y

	User-Equipment-Info-Type
	459
	-
	-
	M
	[RFC4006]
	Enumerated
	-
	P,M
	-
	V
	Y

	User-Equipment-Info-Value
	460
	-
	-
	M
	[RFC4006]
	OctetString
	-
	P,M
	-
	V
	Y

	User-Name
	1
	O
	O
	-
	[RFC6733]
	UTF8String
	M
	P
	-
	V
	Y

	Value-Digits
	447
	-
	-
	M
	[RFC4006]
	Integer64
	M
	P
	-
	V
	Y


Table 8: Summary of Diameter AVPs used on CH-1

For the usage of Service-Context-ID AVP and Service-Information AVP please refer to the [CHRG_ONLINE]. Since the application uses Acct-Application-ID, the AVP SHALL contain the value of 3 as defined in [RFC6733].

Change 7:  Correction in section B.1.1 Generic SCR
B.1.1 Generic SCR

	Item
	Function
	Reference
	Status
	Requirement

	Offline-C-001
	Implement the client-side state machine for the Diameter protocol binding
	[RFC6733] 
	O
	Offline-C-002

AND

Offline-C-004

	Offline-C-002
	Support of Event Charging
	Section 7.1
	O
	Offline-Event-C-001

	Offline-C-003
	Support of Session Charging
	Section 7.2
	O
	Offline-Session-C-001

	Offline-C-004
	Error handling is dealt with as specified for the Diameter protocol binding
	[RFC6733] Section.7
	O
	


Change 8:  Correction in section B.2.1 Generic SCR
B.2.1 Generic SCR

	Item
	Function
	Reference
	Status
	Requirement

	Offline-S-001
	Implement the server-side state machine for at least one of the Diameter protocol bindings

Implement the accounting state machine "SERVER, STATELESS ACCOUNTING"
	[RFC6733] 
	O
	Offline-S-002

AND

Offline-S-003

AND

Offline-S-004

	Offline-S-002
	Support of Event-based Charging
	Section 7.1
	O
	Offline-Event-S-001

	Offline-S-003
	Support of Session-based Charging
	Section 7.2
	O
	Offline-Session-S-001

	Offline-S-004
	Error handling is dealt with as specified for the Diameter protocol binding
	[RFC6733] Section.7
	O
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