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Change in Clause 5.1.2.4
5.1.2.4
Inter Operator Identifier (IOI)

The Inter Operator Identifier (IOI) is a globally unique identifier to share between operator networks/service providers/content providers. The IOI identifies both originating and terminating networks involved in a session/transaction. The orig-ioi and term-ioi parameters of P-Charging-Vector represent the originating and terminating operator identifiers. The IOI is exchanged between networks via SIP signalling and not transferred to the UE. The IOI may be a Type 1 IOI, Type 2 IOI or Type 3 IOI. 
· Type 1 IOI is valid until a de-registration occurs for the UE (i.e. its last public user identity is de-registered). Thus, Type 1 IOI values stored at UE registration are deleted during UE deregistration. Type 1 orig-ioi and term-ioi values shall be reversed before being included in Accounting-Requests sent on receipt of the following SIP messages:

· response to NOTIFY 
· response to INVITE or MESSAGE or re-INVITE/UPDATE at the P-CSCF and S-CSCF on the terminating side

· BYE or CANCEL request at the P-CSCF and S-CSCF on the terminating side.

Type 2 IOI and Type 3 IOI are valid for the duration of the event with which it is associated. For example, an IOI assigned for session establishment is valid until session termination, etc. Thus, Type 2 IOI values and Type 3 IOI values are deleted at the end of the transaction.
The value of the IOI parameter (orig-ioi and term-ioi parameters) is identical with the couple of 'orig-ioi' and 'term-ioi' values defined in TS 24.229 [204]. 
For further information regarding the composition and usage of the orig-ioi and term-ioi parameters refer to TS 24.229[204] and RFC 3455 [406].

For further details on the Type 1, Type 2 and Type 3 IOIs, please refer to 3GPP TS 32.240 [1].

End of Change in Clause 5.1.2.4
Change in Clause 6.1.1
6.1.1
Diameter Message contents

6.1.1.1
Summary of Offline Charging Message Formats

The IMS nodes generate accounting information that can be transferred from the nodes to the CDF. For this purpose, the IMS Charging application employs the Accounting-Request and Accounting-Answer messages from the base Diameter protocol.

Table 6.1 describes the use of these messages for offline charging.

Table 6.1: Offline Charging Messages Reference Table

	Command-Name
	Source
	Destination
	Abbreviation

	Accounting-Request
	S-CSCF, I-CSCF, P-CSCF, MRFC, MGCF, BGCF, AS
	CDF
	ACR

	Accounting-Answer
	CDF
	S-CSCF, I-CSCF, P-CSCF, MRFC, MGCF, BGCF, AS
	ACA


6.1.1.2
Structure for the Accounting Message Formats

IMS offline charging used the diameter accounting application with the two messages Accounting-Request and Accounting-Answer. The request can be of type start, stop, interim and event. The accounting request message includes all charging information and the answer is just an acknowledgement of the request message. Detailed information about the diameter offline charging application is described in TS 32.299 [50].

This sub clause describes the different AVPs used in the accounting messages.

6.1.1.2.1
Accounting-Request Message

Table 6.2 illustrates the basic structure of a Diameter Accounting-Request message as used for IMS offline charging.

Table 6.2: Accounting-Request (ACR) Message Contents for Offline Charging
	AVP
	Category
	Description
	Provided by IMS NE

	Session-Id
	M
	Described in 32.299 [50]
	All

	Origin-Host
	M
	Described in 32.299 [50]
	All

	Origin-Realm
	M
	Described in 32.299 [50]
	All

	Destination-Realm
	M
	Described in 32.299 [50]
	All

	Accounting-Record-Type
	M
	Described in 32.299 [50]
	All

	Accounting-Record-Number
	M
	Described in 32.299 [50]
	All

	Acct-Application-Id
	Oc
	Described in 32.299 [50]
	All

	User-Name
	Oc
	Described in 32.299 [50]
	All

	Acct-Interim-Interval
	CO
	Described in 32.299 [50]
	All

	Origin-State-Id
	Oc
	Described in 32.299 [50]
	All

	Event-Timestamp
	Oc
	Described in 32.299 [50]
	All

	Event-Type
	Oc
	This AVP holds the content of the "Event" header used in SUBSCRIBE and NOTIFY messages.
	All

	Role-of-node
	Oc
	This AVP specifies the role of the AS/CSCF
	All

	User-Session-ID
	Oc
	This AVP holds the session identifier. For a SIP session the Session-ID contains the SIP Call ID.
	All

	Calling-Party-Address
	Oc
	This AVP holds the address (Public User ID: SIP URL, E.164, etc.) of the party initiating a session.
	All

	Called-Party-Address
	Oc
	This AVP holds the address (Public User ID: SIP URL, E.164, etc.) of the party to whom a session is established.
	All

	Time-stamp
	Oc
	This AVP holds the time of the initial SIP request and the time of the response to the initial SIP Request.
	All

	Application-Server-Information
	Oc
	This AVP holds the SIP URL(s) of the AS(s) addressed during the session and the called party number (SIP URL, E.164), if an application server determines it..
	Only from S-CSCF/MRFC

	Inter-Operator-Identifier
(see note 1, note 2)
	Oc
	This AVP holds the identification of the network neighbours (originating and terminating) as exchanged via SIP signalling.
	All

	IMS-Charging-Identifier
	Oc
	This AVP holds the IMS Charging Identifier (ICID) as generated by a IMS node for a SIP session and described in clause 5.1.2.2.
	All

	SDP-Session-Description
	Oc
	This AVP holds the content of an "attribute-line" (i=, c=, b=, k=, a=, etc.) related to a session.
	All

	SDP-Media-Components
	Oc
	This AVP contains information about media used for a IMS session.
	All

	GGSN-Address
	Oc
	This AVP holds the IP-address of the GGSN that generated the GPRS Charging ID, as described in [1].
	All

	Served-Party-IP-Address
	Oc
	This AVP holds the IP address of either the calling or called party, depending on whether the P-CSCF is in touch with the calling or the called party.
	Only from P-CSCF

	Authorised-QoS
	Oc
	This AVP holds the Authorised QoS as defined in TS 23.207 / TS 29.207 and applied via the Go interface.
	Only from P-CSCF

	Server-Capabilities
	Oc
	This AVP is described in 3GPP TS 29.229: "Cx and Dx Interfaces based on the Diameter protocol; Protocol Details".
	Only from I-CSCF

	Trunk-Group-ID
	Oc
	This AVP identifies the incoming and outgoing PSTN legs.
	Only from MRFC

	Bearer-Service
	Oc
	This AVP holds the used bearer service for the PSTN leg.
	Only from MRFC

	Service-Id
	Oc
	This AVP identifies the service the MRFC is hosting. For conferences the conference ID is used as the value of this parameter.
	Only from MGCF

	UUS-Data
	Oc
	This AVP holds information about the sent User-To-User data.
	All

	Cause
	Oc
	This AVP contains the cause value and the Node-Functionality AVP that contains the function of the node where the cause code was generated.
	All

	Service-Specific-Data
	Oc
	This AVP contains service specific data if and as provided by an Application Server
	Only from AS


NOTE:
For AVP of type "Grouped" only the group AVP is listed in table 6.2. Detailed descriptions of the AVPs are provided in TS 32.299 [50].
NOTE 1: This AVP can not be provided when receiving SIP BYE and CANCEL requests except for Type 1 IOI. 
NOTE 2: The Type 1 (orig-ioi, term-ioi) values stored during UE registration shall be reversed before being included in Accounting-Requests for certain transactions as specified in section 5.1.2.4.
6.1.1.2.2
Accounting-Answer Message

Table 6.3 illustrates the basic structure of a Diameter Accounting-Answer message as used for IMS charging. This message is always used by the CDF as specified below, regardless of the IMS node it is received from and the ACR record type that is being replied to.

Table 6.3: Accounting-Answer (ACA) Message Contents for Offline Charging
	AVP
	Category
	Description

	Session-Id
	M
	Described in 32.299 [50]

	Result-Code
	M
	Described in 32.299 [50]

	Origin-Host
	M
	Described in 32.299 [50]

	Origin-Realm
	M
	Described in 32.299 [50]

	Accounting-Record-Type
	M
	Described in 32.299 [50]

	Accounting-Record-Number
	M
	Described in 32.299 [50]

	Acct-Application-Id
	Oc
	Described in 32.299 [50]

	User-Name
	Oc
	Described in 32.299 [50]

	Acct-Interim-Interval
	Oc
	Described in 32.299 [50]

	Origin-State-Id
	Oc
	Described in 32.299 [50]

	Event-Timestamp
	Oc
	Described in 32.299 [50]


Category in tables 6.2 and 6.3 shall use the categories according to 5.4 in 32.240.

6.1.1.2.3
Detailed Message Formats

The following table specifies per ACR type the accounting data that are sent by each of the IMS network elements:

· S-CSCF

· P-CSCF

· I-CSCF

· MRFC

· MGCF

· BGCF

· AS

The ACR types in Table 6.4 are listed in the following order: S (start)/I (interim)/S (stop)/E (event). Therefore, when all ACR types are possible it is marked as SISE. If only some ACR types are allowed for a node, only the appropriate letters are used (i.e. SIS or E) as indicated in the table heading. The omission of an ACR type for a particular AVP is marked with "-" (i.e. SI-E). Also, when an entire AVP is not allowed in a node the entire cell is marked as "-".

Note that not for all Grouped AVPs the individual AVP members are listed in the table. Detailed descriptions of the AVPs are provided in TS 32.299 [50].
Table 6.4: Detailed Diameter ACR Message Contents for Offline Charging

	AVP name
	Node Type
	S-CSCF
	P-CSCF
	I-CSCF
	MRFC
	MGCF
	BGCF
	AS

	
	Supported ACRs
	S/I/S/E
	S/I/S/E
	E
	S/I/S
	S/I/S/E
	S/I/S/E
	S/I/S/E

	AVPs from the Diameter base protocol

	<Session-Id>
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	{Origin-Host}
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	{Origin-Realm}
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	{Destination-Realm}
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	{Accounting-Record-Type}
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	{Accounting-Record-Number}
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Vendor-Specific-Application-Id]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Acct-Application-Id]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[User-Name] (see note 1)
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Accounting-Sub-Session-Id]
	-
	-
	-
	-
	-
	-
	-

	[Accounting-RADIUS-Session-Id]
	-
	-
	-
	-
	-
	-
	-

	[Acct-Multi-Session-Id]
	-
	-
	-
	-
	-
	-
	-

	[Acct-Interim-Interval]
	SIS-
	SIS-
	-
	SIS-
	SIS-
	SIS-
	SIS-

	[Accounting-Realtime-Required]
	-
	-
	-
	-
	-
	-
	-

	[Origin-State-Id]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Event-Timestamp]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	*[Proxy-Info]
	-
	-
	-
	-
	-
	-
	-

	*[Route-Record]
	-
	-
	-
	-
	-
	-
	-

	*[AVP]
	-
	-
	-
	-
	-
	-
	-

	3GPP Diameter AVPs

	[Event-Type]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Role-of-Node]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[User-Session-Id]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Calling-Party-Address]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Called-Party-Address]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[Time-stamps]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	*[Application-server-Information] (see note 1)
	SISE
	-
	-
	SIS
	-
	-
	-

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	[Inter-Operator-Identifiers] 

(see note 1, note 3, note 4)
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	[IMS-Charging-Identifier]
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE

	*[SDP-Session-Description]
	SI--
	SI--
	-
	SI--
	SI--
	SI--
	SI--

	*[SDP-Media-component]
	SI--
	SI--
	
	SI--
	SI--
	SI--
	SI--

	[GGSN-Address]
	SI--
	SI--
	
	SI--
	SI--
	SI--
	SI--

	[Served-Party-IP-Address] 

(see note 1)
	-
	SISE
	-
	-
	-
	-
	-

	[Authorized-QoS] (see note 1)
	-
	SI--
	-
	-
	-
	-
	-

	[Server-Capabilities]
	-
	-
	E
	-
	-
	-
	-

	[Trunk-Group-ID]
	-
	-
	-
	-
	SISE
	-
	-

	[Bearer-Service]
	-
	-
	-
	-
	SISE
	-
	-

	[Service-Id]
	-
	-
	-
	SIS
	-
	-
	-

	[Service-Specific-Data]
	-
	-
	-
	-
	-
	-
	SISE

	[UUS-Data] (see note 2)
	SISE
	SISE
	
	
	
	
	SISE

	[Cause]
	--SE
	--SE
	E
	--S
	--SE
	--SE
	--SE

	NOTE 1:
Only present if available in the IMS node.

NOTE 2: 
Present only if user-to-user data is included in the SIP message that triggered the ACR.
NOTE 3: This AVP can not be provided when receiving SIP BYE and CANCEL requests except for Type 1 IOI. 
NOTE 4: 
The Type 1 (orig-ioi, term-ioi) values stored during UE registration shall be reversed before being included in Accounting-Requests for certain transactions as specified in section 5.1.2.4.
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