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First Change

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. 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.

The Diameter client uses ACR start, interim and stop in procedures related to successful SIP sessions. It uses ACR events for unsuccessful SIP sessions and for session unrelated procedures. Further details are specified in the tables below and in subclause 5.1.2.

It is operator configurable in the nodes for which SIP method or ISUP messages an Accounting Request is sent, with the exception that if accounting information is collected for sessions the ACR [Start] and ACR [Stop] messages are mandatory according to the tables below. Table 5.1 describes all possible ACRs that might be sent from a P‑CSCF, I‑CSCF, S-CSCF, MGCF or BGCF.   A list of node specific ACRs, along with the AVPs to be included are detailed in section 5.1.3.3.

The ACRs to be sent from a MRFC are described in table 5.2.

In the tables below, the terms "configurable" implies that operators may enable or disable the generation of an ACR message by the IMS node in response to a particular "triggering SIP method /ISUP message". However, for those table entries marked with *, the operator can enable or disable the ACR message based on whether or not the SIP (Re) Invite message that is replied to by the "triggering SIP method /ISUP message" carried piggybacked user data.

Table 5.1: Accounting Request messages triggered by SIP Methods or ISUP Messages
for all IMS nodes except for MRFC and AS

	Diameter message
	Triggering SIP Method /ISUP message
	Mandatory/ Configurable

	ACR [Start]
	SIP 200 OK acknowledging an initial SIP INVITE
	Mandatory

	
	ISUP:ANM (applicable for the MGCF)
	Mandatory

	ACR [Interim]
	SIP 200 OK acknowledging a SIP
RE-INVITE or SIP UPDATE [e.g. change in media components]
	Configurable

	
	Expiration of AVP [Acct-Interim-Interval]
	Configurable

	ACR [Stop]
	SIP BYE message (both normal and abnormal session termination cases)
	Mandatory

	
	ISUP:REL (applicable for the MGCF)
	Mandatory

	ACR [Event]
	SIP 200 OK acknowledging non-session related SIP messages, which are:
	

	
	
SIP NOTIFY
	Configurable

	
	
SIP MESSAGE
	Configurable

	
	
SIP REGISTER
	Configurable

	
	
SIP SUBSCRIBE
	Configurable

	
	SIP 3xx Redirection Response
	Configurable

	
	SIP Final Response (4xx, 5xx or 6xx), indicating an unsuccessful SIP session set-up
	Configurable *

	
	SIP Final Response (4xx, 5xx or 6xx), indicating an unsuccessful session-unrelated procedure
	Configurable *

	
	SIP CANCEL, indicating abortion of a SIP session set-up
	Configurable *

	
	I-CSCF completing a Cx Query that was issued in response to a SIP INVITE
	Configurable

	NOTE:
SIP SUBSCRIBE with the field "Expires" set to 0 means unsubscribe. SIP REGISTER with its "Expires" header field or "Expires" parameter equal to 0 means Deregistration [14].


Table 5.2: Accounting Request messages triggered by SIP Methods for the MRFC

	Diameter message
	Trigger
	Mandatory/ Configurable

	ACR [Start]
	SIP 200 OK acknowledging an SIP INVITE for initiating a multimedia ad hoc conferencing session
	Mandatory

	ACR [Interim]
	SIP ACK acknowledging a SIP INVITE to connect an UE to the conferencing session
	Configurable

	
	Expiration of AVP [Acct-Interim-Interval]
	Configurable

	ACR [Stop]
	SIP BYE message
	Mandatory

	
	SIP Final Response with error codes 4xx, 5xx or 6xx indicating termination of an ongoing session
	Mandatory


ASs support all four ACR types (start/interim/stop/event). The use of ACR start, interim and stop (Session Charging) versus ACR event (Event Charging) depends on the services provided by the application server. Example flows for an AS employing Event Charging and an AS using Session Charging are shown in subclause 5.1.2.1.3.

The ability of SIP methods not listed in tables 5.1 and 5.2 to trigger ACRs is for further study.

Last Change

7.2.9
Cause-Code AVP

The Cause-Code AVP (AVP code 861) is of type Enumerated and includes the cause code value from IMS node. It is used in Accounting-request[stop] and/or Accounting-request[event] messages.

Within the cause codes, values ( 0 are reserved for successful causes while values ( 1 are used for failure causes. In case of errors where the session has been terminated as a result of a specific known SIP error code, then the SIP error code is also used as the cause code. 

Successful cause code values.

"Normal end of session"








0

The cause "Normal end of session" is used in Accounting-request[stop] message to indicate that an ongoing SIP session has been normally released either by the user or by the network (SIP BYE message initiated by the user or initiated by the network has been received by the IMS node after the reception of the SIP ACK message).  

"Successful transaction"








-1

The cause "Successful transaction" is used in Accounting-request[event] message to indicate a successful SIP transaction (e.g. REGISTER, MESSAGE, NOTIFY, SUBSCRIBE). It may also be used by an Application Server to indicate successful service event execution.

"End of SUBSCRIBE dialog"






-2

The cause "End of SUBSCRIBE dialog" is used to indicate the closure of a SIP SUBSCRIBE dialog . For instance a successful SIP SUBSCRIBE transaction terminating the dialog has been detected by the IMS node (i.e. SUBSCRIBE with expire time set to 0).



Failure cause code values.

"Unspecified error"









1

The cause "Unspecified error" is used when the SIP transaction is terminated due to an unknown error. 

"3xx Redirection"









3xx

The cause "3xx Redirection" is used when the SIP transaction is terminated due to an IMS node receiving/initiating a 3xx response [16].

" 4xx Request failure"








4xx

The cause "4xx Request failure" is used when the SIP transaction is terminated due to an IMS node receiving/initiating a 4xx error response [16].

"5xx Server failure"









5xx

The cause "5xx Server failure" is used when the SIP transaction is terminated due to an IMS node receiving/initiating a 5xx error response [16].

"6xx Global failure"









6xx

The cause "6xx Global failure" is used when the SIP transaction is terminated due to an IMS node receiving/initiating a 6xx error response [16].

"Unsuccessful session setup"






2

The cause "Unsuccessful session setup" is used in the Accounting-request[stop] when the SIP session has not been successfully established (i.e. Timer H expires and SIP ACK is not received or SIP BYE is received after reception of the 200OK final response and SIP ACK is not received) [14] [16].

"Internal error"










3

The cause "Internal error" is used when the SIP transaction is terminated due to an IMS node internal error (e.g. error in processing a request/response).
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