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4
Architecture Considerations

4.1
High level IP Multimedia Subsystem (IMS) architecture

Figure 4.1 depicts the logical IMS architecture, as described in 3GPP TS 23.002 [103]



Figure 4.1: IMS logical architecture
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4.2
IMS offline charging architecture

The architecture for IMS offline charging is described in the following figure. The Rf interface is described in clause 6.1.1 and Bi in clause 6.1.2.



Figure 4.2: IMS offline charging architecture
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Figure 4.2: IMS offline charging architecture
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4.3
IMS online charging architecture

The architecture for IMS online charging is described in the following figure. The Ro interface is described in clause 6.2 and ISC in TS 23.228 [201].
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Figure 4.3: IMS online charging Architecture
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5.1
IMS Charging Principles

The AS and MRFC are able to distinguish whether to apply offline or online charging, i.e. whether to send charging information over the Rf interface to the CDF or over the Ro interface to the OCS, which includes ECF and SCF as described in chapter 4.3 (or to use both). The decision of which interface to use is based on the information (CDF and/or OCS address) the AS/MRFC receives in the SIP signalling and the system configuration as provisioned by the operator. If the AS/MRFC only receive the CDF address and do not receive an OCS address then they use only the Rf interface. If only the OCS address was provided then they use only the Ro interface. In cases where both CDF and OCS addresses are provided it is possible to use both interfaces simultaneously.

However, operators may overrule the addresses received via the SIP signalling and use their own configured rules instead. Operators may configure locally on the AS/MRFC an OCS and/or CDF address. The choice of whether the IMS network elements use locally configured addresses or the addresses received by SIP signalling, and the decision on which interface(s) to use, is left for operator configuration.

All other IMS network elements (S-CSCF, P-CSCF, I-CSCF, BGCF, IBCF, and MGCF) apply offline charging via the Rf interface using the CDF address as received via SIP signalling or the locally configured CDF address in the IMS network element. The S-CSCF supports online charging using: 

· the ISC interface, i.e. if the application server addressed over ISC is the IMS Gateway Function, or 

· the Ro interface directly instead of the ISC, if the IMS Gateway Function is integrated within the S-CSCF.

The offline and online charging function addresses transferred in SIP signalling are encoded in the P-Charging-Function-Addresses as defined in TS 24.229 [204] and RFC 3455 [406]. The P-Charging-Function-Addresses header contains the following parameters: CCF (i.e. CDF) and ECF (i.e. OCS).
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5.2.2.1.x
Session Establishment via IBCF  to S-CSCF - IMS Initiated

The following figure shows the Diameter transactions that are required between IBCF, S-CSCF and CDF during session establishment initiated from the IMS side.
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Figure : Message Sequence Chart for IMS Initiated Session Establishment via IBCF
1.
The session is originated from the IMS is coinveyed through the IBCF.

2.
A session towards PSTN is established.

3.
The destination party answers and an answer message are received.

4.
A final response message is sent to the session originator.

5.
Upon reception of the answer message, the S-CSCF sends an Accounting-Request with
Accounting-Record-Type indicating START_RECORD to record start of a user session and start of a media component in the S-CSCF CDR.

6.
The CDF acknowledges the reception of the data and opens a S-CSCF CDR.

7.
Upon reception of the 200 OK message, the IBCF sends an Accounting-Request with
Accounting-Record-Type indicating EVENT_RECORD to record start of a user session and start of a media component in the IBCF CDR.

8.
The CDF acknowledges the reception of the data and creates a IBCF CDR.


[image: image12]
6.1.1
Rf Message contents

The IMS nodes generate accounting information that can be transferred from the CTF to the CDF. For this purpose, IMS offline charging utilises the Charging Data Transfer that is specified in the 3GPP accounting application described in TS 32.299 [50].

The Charging Data Transfer operation employs the Charging Data Request and Charging Data Response messages. The following table describes the use of these messages for offline charging.

Table 6.1.1: Offline Charging Messages Reference Table

	Command-Name
	Source
	Destination

	Charging Data Request
	S-CSCF, I-CSCF, P-CSCF, MRFC, MGCF, BGCF, IBCF, AS
	CDF

	Charging Data Response
	CDF
	S-CSCF, I-CSCF, P-CSCF, MRFC, MGCF, BGCF, IBCF, AS



6.1.3.1
CDR Field Types

The following Standard CDR content and format are considered:

S-CSCF-CDR generated based on information from the S-CSCF.

I-CSCF-CDR generated based on information from the I-CSCF.

P-CSCF-CDR generated based on information from the P-CSCF.

BGCF-CDR generated based on information from the BGCF.
IBCF-CDR generated based on information from the IBCF.
MGCF-CDR generated based on information from the MGCF.

MRFC-CDR generated based on information from the MRFC.

AS-CDR generated based on information from the AS.

The content of each CDR type is defined in the tables in clauses 6.1.3.3 to 6.1.3.9. For each CDR type the field definition includes the field name, category and description. The detailed field descriptions are provided in TS 32.298 [51].

6.1.3.x
IBCF CDR Content

The detailed description of the field is provided in TS 32.298 [51].

Table 6.1.3.x: Charging Data of IBCF CDR

	Field
	Category
	Description

	Record Type
	M
	Identifies the type of record. The parameter is derived from the Node functionality parameter.

	Retransmission
	OC
	This parameter, when present, indicates that information from retransmitted Charging Data Requests has been used in this CDR.

	SIP Method
	OC
	Specifies the SIP-method for which the CDR is generated. Only available in session unrelated cases. 

	Event
	OC
	This field identifies the SIP event package to which the SIP request is referred. 

	Expires Information
	OC
	This field indicates the validity time of either the SIP message or its content, depending on the SIP method.

	Role of node
	OM
	This field indicates the role of the IBCF. 

	Node Address
	OM
	This item holds the address of the node providing the information for the CDR. This may either be the IP address or the FQDN of the IMS node generating the accounting data. 

	Session ID
	OM
	The Session identification. For a SIP session the Session-ID contains the SIP Call ID as defined in the Session Initiation Protocol RFC 3261 [404]. 

	List Of Calling Party Address
	OM
	The address or addresses (Public User ID or Public Service ID) of the party requesting a service or initiating a session. 

	Called Party Address 
	OM
	In the context of an end-to-end SIP transaction this field holds the address of the party (Public User ID) to whom the SIP transaction is posted. 

	Service Request Time Stamp
	OM
	This field contains the time stamp which indicates the time at which the service was requested. This parameter corresponds to SIP Request Timestamp. Present with Charging Data Request [Start] and Charging Data Request [Event].

	Service Delivery Start Time Stamp
	OM
	This field holds the time stamp reflecting either: successful session set-up, a delivery unrelated service, an unsuccessful session set-up and an unsuccessful session unrelated request. This parameter corresponds to SIP Response Timestamp. Present with Charging Data Request [Start] and Charging Data Request [Event].

	Service Delivery End Time Stamp
	OC
	This field records the time at which the service delivery was terminated. It is Present only in SIP session related case. This parameter corresponds to SIP Request Timestamp.  Present with Charging Data Request [Stop].

	Record Opening Time
	OC
	A time stamp reflecting the time the CDF opened this record. Present only in SIP session related case.

	Record Closure Time
	OM
	A Time stamp reflecting the time the CDF closed the record

	Inter Operator Identifiers
	OC
	Holds the identification of the home network (originating and terminating) if exchanged via SIP signalling, as recorded in the P-Charging-Vector header.

	
Originating IOI
	OC
	This parameter corresponds to Orig-IOI header of the P-Charging-Vector defined in TS 24.229 [204].

	
Terminating IOI
	OC
	This parameter corresponds to Term-IOI header of the P-Charging-Vector defined in TS 24.229 [204].

	Local Record Sequence Number
	OM
	This field includes a unique record number created by this node. The number is allocated sequentially for each partial CDR (or whole CDR) including all CDR types. The number is unique within the CDF.

	Record Sequence Number
	OC
	This field contains a running sequence number employed to link the partial records generated by the CDF for a particular session.

	Cause For Record Closing
	OM
	This field contains a reason for the close of the CDR.

	Incomplete CDR Indication
	OC
	This field provides additional diagnostics when the CDF detects missing Charging Data Requests.

	IMS Charging Identifier
	OM
	This parameter holds the IMS charging identifier (ICID) as generated by the IMS node for the SIP session. 

	List of Early SDP Media Components
	OC
	This is a grouped field which may occur several times in one CDR.
Each occurrence shall describe a change in the state (inactive/active or vice versa) of the media components negotiated during the SIP session establishment previously to the reception of a SIP final response to the initial SIP Invite. 

This field shall not be present if no media components are set to active before the final SIP session answer to the initial SIP Invite is received.

This field can be present in either session or event CDRs.

	
SDP Session Description
	OC
	Holds the Session portion of SDP data exchanged in the above mentioned scenario, if available. 

	
SDP Offer Timestamp
	OM
	This parameter contains the time of the SIP Request which conveys the SDP offer. 

	
SDP Answer Timestamp
	OM
	This parameter contains the time of the response to the SIP Request which conveys the SDP answer. 

	
SDP  Media Components
	OM
	This is a grouped field comprising several sub-fields associated with one media component. Since several media components may exist for a session in parallel these sub-fields may occur several times. 

	

SDP Media Name
	OM
	This field holds the name of the media as available in the SDP data.

	

SDP Media Description
	OM
	This field holds the attributes of the media as available in the SDP data.

	
Media Initiator flag
	OC
	This field indicates if the called party has requested the session modification and it is present only if the initiator was the called party.

	List of SDP Media Components
	OC
	This is a grouped field which may occur several times in one CDR. The first occurrence describes the initial session negotiation whilst the other would stem from session re-negotiations.

The field is present only in a SIP session related case.

	
SDP Session Description
	OC
	Holds the Session portion of the SDP data exchanged between the User Agents if available in the SIP transaction. 

	
SIP Request Timestamp
	OM
	This parameter contains the time of the SIP Request (usually a (Re)Invite). This parameter corresponds to SIP Request Timestamp in Charging Data Request [Interim].

	
SIP Response Timestamp
	OM
	This parameter contains the time of the response to the SIP Request (usually a 200 OK). This parameter corresponds to SIP Response Timestamp in Charging Data Request [Interim].

	
SDP Media Components
	OM
	This is a grouped field comprising several sub-fields associated with one media component. Since several media components may exist for a session in parallel these sub-fields may occur several times. 

	

SDP Media Name
	OM
	This field holds the name of the media as available in the SDP data. 

	

SDP Media Description
	OM
	This field holds the attributes of the media as available in the SDP data. 

	
Media Initiator flag
	OC
	This field indicates if the called party has requested the session modification and it is present only if the initiator was the called party.

	Service Reason Return Code
	OM
	This parameter provides the returned SIP status code for the service request for the successful and failure case,

	Access Network Information
	OC
	This field contains the content of the SIP P-header “P-Access-Network-Info” if available.

	Service Context Id
	OM
	Holds the context information to which the CDR belongs. The information is obtained from the Operation Token of the Charging Data Request message.

	Record Extensions
	OC
	A set of operator/manufacturer specific extensions to the record, conditioned upon existence of an extension.



6.3.1.1
IMS charging information assignment for Service Information

The components in the Service Information that are use for IMS charging can be found in Table 6.3.1.1. 

Table 6.3.1.1: Service Information used for IMS Charging

	Field
	Category
	Description
	Provided 

by IMS NE

	Service Information
	OM
	This is a structured field and holds the 3GPP specific parameter as defined in TS 32.299 [50]. For IMS Charging the IMS Information is used.
	All

	
Subscription-Id
	OM
	Described in TS 32.299 [50] and contains the Private User Identity and / or Public User Identity/Identities
	All

	
IMS Information
	OM
	This is a structured field and holds the IMS specific parameters. The details are defined in clause 6.3.1.2.
	All

	
PS Information
	OC
	This is a structured field and holds PS specific parameters. The complete structure is defined in TS 32.251 [11].
	Not in

I-CSCF, IBCF

	GGSN Address
	OC
	This field holds the IP-address of the GGSN that generated the GPRS Charging ID, as described in [1]. 
	Not in

I-CSCF, MGCF,

BGCF, IBCF



6.3.1.2
Definition of the IMS Information

IMS specific charging information is provided within the IMS Information. The fields of the IMS Information which are different coved in several IMS network nodes are indicated by the node specific type.

The detailed structure of the IMS Information can be found in table 6.3.1.2. 

Table 6.3.1.2: Structure of the IMS Information

	Field
	Category
	Description
	Provided 

by IMS NE

	Event Type
	OC
	This field holds the SIP Method, the content of the SIP “Event” header and the content of the SIP “expires” header when present in the SIP request.
	All

	Node Functionality
	M
	This field contains the function of the node.
	All

	Role of Node
	OM
	This field specifies the role of the AS/CSCF.
	All

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

	Calling Party Address
	OM
	This field holds the address (SIP URI or TEL URI)URI of the party (Public User Identity or Public Service Identity) initiating a session or requesting a service. 
	All

	Called Party Address
	OM
	For SIP transactions, except for registration, this field holds the address of the party (Public User ID or Public Service ID) to whom the SIP transaction is posted.

For registration transactions, this field holds the Public User ID under registration.
	All

	Alternate Charged Party Address
	OC
	The address of an alternate party that is identified by the AS at session initiation, and is charged in place of the calling party.
	AS only

	Requested Party Address 
	OC
	For SIP transactions this field holds the address of the party (Public User ID or Public Service ID) to whom the SIP transaction was originally posted. 

This field is only present if different from the Called Party Address parameter.
	S-CSCF and AS/MRFC

	Called Asserted Identity
	OC
	The address of the final asserted identity. Present if the final asserted identity is available in the SIP 2xx response.
	S-CSCF and AS/MRFC

	Associated URI
	OC
	This field holds a non-barred public user identity (SIP URI or TEL URI) associated to the public user identity under registration. 
	S-CSCF, P-CSCF,

I-CSCF, IBCF

	Time Stamps
	OM
	This field holds the time of the SIP REQUEST and the time of the response to the SIP REQUEST.
	All

	Application Server Information
	OC
	This field holds the SIP URI(s) of the AS(s) addressed during the session and the called party number (SIP URI, E.164), if an application server determines it.
	S-CSCF and MRFC

	Inter Operator Identifier
	OC
	This field holds the identification of the network neighbours (originating and terminating) as exchanged via SIP signalling if available.
	All

	IMS Charging Identifier
	OM
	This field holds the IMS Charging Identifier (ICID) as generated by a IMS node for a SIP session.
	All

	Early Media Description
	OC
	This field holds session and media parameters related to media components set to active during the SIP session establishment and before a final successful or unsuccessful SIP answer to the initial SIP INVITE request is received. Once a media component is set to active, subsequent status changes shall be registered. Since several SDP negotiations may occur during the SIP session establishment, this field may occur several times.
	Not in I-CSCF

	SDP Session Description
	OC
	This field holds the content of an "attribute-line" (i=, c=, b=, k=, a=, etc.) related to a session.
	Not in

 I-CSCF

	SDP Media Component
	OC
	This is a grouped field comprising several sub-fields associated with one media component. Since several media components may exist for a session in parallel these sub-fields may occur several times.
	Not in

 I-CSCF

	Served Party IP Address
	OC
	This field 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.
	P-CSCF

	Server Capabilities
	OC
	This field contains the server capabilities as described in 3GPP TS 29.229 [205].
	I-CSCF

	Trunk Group ID
	OC
	This field identifies the incoming and outgoing PSTN legs.
	MGCF

	Bearer Service
	OC
	This field holds the used bearer service for the PSTN leg.
	MGCF

	Service Id
	OC
	This field identifies the service the MRFC is hosting. For conferences the conference ID is used as the value of this parameter.
	MRFC

	Service Specific Info
	OC
	This field contains service specific data if and as provided by an Application Server.
	AS

	Message Bodies
	OC
	This field holds information about the Message body, Content-Type, Content-Length, Content-Disposition and Originator if available.
	P-CSCF, S-CSCF, MGCF, IBCF and AS

	Access Network Information
	OC
	This field contains the content of the P-header P-Access-Network-Info.
	All

	IMS Communication Service ID
	OC
	This field contains the IMS communication service identifier if received in the P-Asserted-Service header in the SIP request.
	S-CSCF, IBCF and AS

	Cause Code
	OC
	This field contains the cause value.
	All


6.3.2
Detailed Message Format for offline charging

The following chapter specifies per Operation Type the charging data that are sent by each of the IMS network elements:

· S-CSCF

· P-CSCF

· CSCF

· MRFC

· MGCF

· BGCF
· IBCF
· AS

The Operation Types are listed in the following order: S (start)/I (interim)/S (stop)/E (event). Therefore, when all Operation Types are possible it is marked as SISE. If only some Operation 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 Operation Type for a particular field is marked with "-" (i.e. SI-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-".

Table 6.3.2.1 illustrates the basic structure of the supported fields in the Charging Data Request message for IMS offline charging.

Table 6.3.2.1 : Supported fields in Charging Data Request Message

	Field
	Node Type
	S-CSCF
	P-CSCF
	I-CSCF
	MRFC
	MGCF
	BGCF
	AS
	IBCF

	Supported Operation Types
	S/I/S/E
	S/I/S/E
	E
	S/I/S
	S/I/S/E
	E
	S/I/S/E
	S/I/S/E

	Session Identifier
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Originator Node
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Originator Domain
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Destination Domain
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Operation Type 
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Operation Number 
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Operation Identifier
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	User Name
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Operation Interval
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Origination State
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Origination Timestamp
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Proxy Information
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Route Information
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Operation Token
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Subscriber Identifier
	SISE
	SISE
	-
	SIS
	-
	-
	SISE
	SISE

	Service Information with PS and IMS Information

	Event Type
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Role of Node
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Node Functionality
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	User Session Id
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Calling Party Address
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Called Party Address
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Alternate Charged Party Address
	-
	-
	-
	-
	-
	-
	S---
	-

	Requested Party Address
	S--E
	-
	-
	S--
	-
	-
	S--E
	S--E

	Called Asserted Identity
	S--E
	-
	-
	S--
	-
	-
	S--E
	S--E

	Associated URI 
	---E
	---E
	E
	-
	-
	-
	-
	---E

	Time stamps (see notes 3 and 4)
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	-

	Application server Information (see note 1)
	SISE
	-
	-
	SIS
	-
	-
	-
	-

	Inter Operator Identifiers 

(see note 1)
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	IMS Charging Identifier
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	Early Media Description (see note 4)
	S--E
	S--E
	-
	S--E
	S--E
	E
	S--E
	-

	SDP Session Description
	SI--
	SI--
	-
	SI--
	SI--
	-
	SI--
	SI--

	SDP Media Component (see note 4)
	SI--
	SI--
	
	SI--
	SI--
	-
	SI--
	-

	GGSN Address
	SI--
	SI--
	
	SI--
	SI--
	-
	SI--
	-

	Served Party (see note 1)
	-
	SISE
	-
	-
	-
	-
	-
	-

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

	Server Capabilities (see note 1)
	-
	-
	E
	-
	-
	-
	-
	-

	Trunk Group ID (see note 1)
	-
	-
	-
	-
	SISE
	-
	-
	-

	Bearer Service (see note 1)
	-
	-
	-
	-
	SISE
	-
	-
	-

	Service Id (see note 1)
	-
	-
	-
	SIS
	-
	-
	-
	-

	Service Specific Info (see note 1)
	-
	-
	-
	-
	-
	-
	SISE
	-

	Message Bodies (see note 2)
	SISE
	SISE
	
	
	SISE
	
	SISE
	SISE

	Cause Code
	--SE
	--SE
	E
	--S
	--SE
	E
	--SE
	--SE

	Access Network Information
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE

	IMS Communication Service ID
	S--E
	-
	-
	-
	-
	-
	S--E
	S--E

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

NOTE 2: 
Present only if Messages Bodies is included in the SIP message that triggered the Charging Data Request.

NOTE 3: 
Only present if ACR is triggered on a SIP message (e.g. SIP INVITE, SIP UPDATE).
NOTE 4:  To be determined for presence in IBCF


Table 6.3.2.2 illustrates the basic structure of the supported fields in the Charging Data Response message for IMS offline charging.

Table 6.3.2.2 : Supported fields in Charging Data Response Message

	Field
	Node Type
	S-CSCF
	P-CSCF
	I-CSCF
	MRFC
	MGCF
	BGCF
	AS
	IBCF

	
	Supported Operation Types
	S/I/S/E
	S/I/S/E
	E
	S/I/S
	S/I/S/E
	S/I/S/E
	S/I/S/E
	S/I/S/E

	Session Identifier
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Originator Node
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Originator Domain
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Destination Domain
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Operation Type 
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Operation Number 
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Operation Identifier
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	User Name
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Operation Interval
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	

	Origination State
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Origination Timestamp
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Proxy Information
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE

	Route Information
	SISE
	SISE
	E
	SIS
	SISE
	SISE
	SISE
	SISE


	End of modifications
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