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This contribution aims to clarify and evaluate the mechanisms that could be adopted for the transfer of accounting information from the IMS NE(s) to the CCF.

Based on the current draft version of the 3GPP TS 32.225 document, the following mechanisms have been included in the 5.1.2.1 Message Flows section. According to the mechanisms described the IMS NE should be able to send to the CCF the following Diameter request messages with Accounting Record type AVP set to:

· Event_Record

· Start_Record

· Interim_Record

· Stop_Record
Similarly, the CCF should be able to receive the above-mentioned Accounting Requests with the listed Accounting Record Type AVP values according to the Diameter Base Protocol. 

On a careful reading of the base protocol specification draft, it can be noted that the accounting session state machine is actually stateless. To further this, please do also consider an excerpt from a mail on the AAA-WG mailing list.

“ ... The default server side state machine requires the reception of accounting records in any order and at any time, and does not place any standards requirement on the processing of these records. Implementations of Diameter MAY perform checking, ordering, correlation, fraud detection, and other tasks based on these records. Both base Diameter AVPs as well as application specific AVPs MAY be inspected as a part of these tasks. The tasks can happen either immediately after record reception or in a post-processing phase. However, as these tasks are typically application or even policy dependent, they are not standardized by the Diameter specifications. Applications MAY define requirements on when to accept accounting records based on the used value of Accounting-Realtime-Required AVP, credit limits checks, and so on. ...”
Given the fact that accounting records can be received in any order and at any time, leads to the conclusion that the Diameter Server is stateless at least as far as the offline charging is concerned and it can also be considered that the message flows incorporated in the section 5.1.2.1 are more indicative of a client behaviour than a mandatory mechanism. 

Proposal:

Therefore, Nokia proposes the mechanism as described below (earlier incorporated in the informative annex) to be moved up within the main section of the TS.

· This proposed mechanism corresponds to the mechanism as described also in the Diameter base protocol (http://www.ietf.org/internet-drafts/draft-ietf-aaa-diameter-10.txt) as a generic mechanism, also used in failure cases.

· The proposed mechanism does not place additional functions or requirements to the CCF, as the CCF should be able to receive and process accounting information received in the form AVPSs with Accounting Record type set to ‘Start_Record, Interim_Record or Stop_Record’ OR as a Event_Record.

· This also does not bring about absolutely any issues about vendor interoperability since the network element would be free to generate accouting information as desired and irrespective of the AVP type, it can be received and processed by the CCF. Thus, this is more a question of implementation choice and not options.

· It cannot be argued that this imposes the network element to be any more stateful than with the Start_Record, interim_record & Stop_Record, since the network does maintain session information, e.g. the Start time, the next interval time for the INTERIM_RECORD and so on.

· The Diameter client may implement ‘Start_Record, Interim_Record or Stop_Record’ OR as an Event_Record OR Both.

The figure below shows the transaction that is required between CSCF and CCF, in case of one-time event accounting data transfer. Only the steps for the S-CSCF are explained below to avoid redundancy. The mechanism illustrated in Figure below (x number) is of generic nature, thus it may be applied for other scenarios as well. An implementation may use this mechanism if a non-volatile memory for the safe storage of accounting records is available in the NE.

…Could be included in 5.1.2.1.10

5.1.2.1.10 One-time Event accounting data transfer for session based services.

Figure below shows the transaction that are required between CSCFs and CCF in case of one-time event accounting data transfer, there is no need to maintain accounting session state for the generating node and the CCF.  

The flow does not show the optional I-CSCF (THIG). The example illustrated in Figure x shows a mobile origination session with one-time event accounting data transfer, however the mechanism is of generic nature and may be applied for other scenarios and IMS nodes as well. 

Changes during an ongoing SIP session (e.g. addition or removal of media components) shall trigger the update of the acounting information stored in the IMS node to reflect the changes. It should be configurable in the IMS node for which events a one-time event Accountig-Request shall be sent, for instance changes in the session and time threshold. 

An implementation may use this mechanism if a non-volatile memory for the safe storage of accounting records is available in the NE.
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 Figure x: Message Sequence Chart for SIP Session (Mobile Origination) with one-time event accounting data transfer
1. The session is initiated.

2. The P-CSCF stores the initial accounting information gathered upon the INVITE request.

3. Same as 2, but for S-CSCF.

4. The session establishment continues as defined in 23.228 [5].

5. Successful resource reservation is complete, the GPRS Charging ID is passed to IMS.

6. The P-CSCF updates the accounting information stored on step 2 with information gathered upon the UPDATE message (e.g. final SDP, access part of the correlation vector).

7. The S-CSCF updates the accounting information stored on step 3 with information gathered upon the UPDATE message (e.g. final SDP, access part of the correlation vector).

8. The session establishment continues as defined in 23.228 [5].

9. The 200 OK final response to the INVITE is received from the terminating party.

10. Session is ongoing.

11. The UE initiates release of the ongoing session by sending the BYE request.

12. The P-CSCF sends an Accounting Request message with Accounting-Record-type set to EVENT-RECORD upon the IMS session is released. This ACR contains the full set of accounting data gathered for the IMS session.

13. The CCF acknowledges the data and creates an P-CSCF CDR.

14. Same as 12, but for S-CSCF.

15. Same as 13, creating a S-CSCF CDR
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