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Situation:

For the SIP/Diameter inter-working the current TS 32.225 V1.1.0 outlines two different options, which are:
Option A (normative): For each SIP transaction related to a session establishment/modification a start/interime accounting message is sent to the CCF. At least this shall be done for a SIP INVITE, a SIP COMET and a SIP 200 OK message. This option allows the Multimedia network entity to be stateless from an accounting perspective. 

Option B (informative): this option buffers all the accounting data and essential time-stamps within the network entity until the session is terminated. This idea follows the way of a traditional circuit switched network entity where the network entity is in charge to host the charging process until a call is released. 
Discussion:
A big disadvantage related to option A is the huge amount of Diameter signalling which is needed to convey accounting data at each particular event time stamp. An advantage of this method is to keep the NE accounting software simple and move the accounting/charging intelligence to the CCF.

A disadvantage of option B is that intermediate reporting to the CCF is not defined. Additionally the NE must keep the accounting states and needs to provide additional logic to handle the accounting data locally (store/restore/…). Compared with option A, the NE accounting software is much more complex with approach B including reliability requirements.

Proposal:
An alternative option is proposed which aims to take the advantages of both proposals and eliminates the disadvantages:

· get rid of the huge amount of signalling messages proposed in option A

· allow interim (“mid-session”) reporting which is not possible with option B

The approach is as follows:

For a successfully initiated SIP session the following SIP message time stamps shall be buffered in the network entities and not directly reported towards the CCF:

· SIP INVITE (mandatory)

· SIP COMET (optional), associated with resource reservation (since the final disposition of the bearer resources via the gateway (e.g. GGSN) is done with the SIP 200 OK message the availability of the SIP COMET time-stamp is not essential)

Following event shall cause a Start Accounting message:

· The 200 OK message “answering” the SIP INVITE message

Following event shall cause an Intermediate Accounting message:

· A final ACK-message carrying SDP data (this is the case for 3rd party controlled sessions)

· Re-INVITEs and the associated SIP messages

The proposed principle is outlined in Figure 1.

To simplify the figure an “x-CSCF” is shown only. The “x-CSCF” term represents a multimedia network entity acting as Diameter client, such as an S-CSCF. It must be noted that more network entities are involved in the signalling flow.
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Figure 1: Accounting data buffering and “spontaneous” reporting

An operator might want to charge for transparent User-to-User data (refer also to Tdoc S5-024132) which may be attached to the SIP INVITE message. To enable this principle the multimedia network entity shall report accounting data for an unsuccessfully established SIP session if User-to-User data is exchanged.

For a none-successful established SIP session carrying UUS data in the SIP INVITE message an Accounting Request (Event) message shall be set-up towards the CCF reflecting the UUS data signalling.

The following scenario (Figure 2) describes the case where a session is not established successfully, e.g. for the case the destination UA#2 does not answer a session request. However, chargeable user to user information may already be conveyed via the SIP INVITE message. To allow an operator to charge the user to user data, accounting data needs to be conveyed to the CCF. 

The x-CSCF detects that the session initiation request is unsuccessful upon either a SIP Final Response message or [if the SIP Final Response message is not received] a SIP CANCEL message.

To simplify the figure an “x-CSCF” is shown only. The “x-CSCF” term represents a multimedia network entity acting as Diameter client, such as an S-CSCF. It must be noted that more network entities are involved in the signalling flow.
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Figure 2: Unsuccessful session establishment

[1] A SIP INVITE message crosses the x-CSCF indicating a session initiation request

[2] Relevant accounting data is extracted from the SIP INVITE message (such as requested SDP data and UUS related data) and buffered locally together with the time-stamp the SIP INVITE crosses the network entity

[3] The SIP COMET message crosses the x-CSCF as such reflecting the completion of the resource reservation process with the IP bearer, SDP data shall be extracted from the message

[4] Optional: x-CSCF to buffer the COMET timestamp as such reflecting the resource reservation

[5] The session was not successfully established, a final response is received

[6] The x-CSCF shall send an Accounting Request (event) to the CCF incl. the previously stored timestamps and UUS related data if the INVITE message contained “UUS” data. If the SIP INVITE message did not contain UUS data, an Accounting Request may be sent

[7] The Accounting Request message is acknowledged with an Accounting Answer message by the CCF

[8] The CCF stores the received accounting data and creates the CDR

Conclusion:

It is proposed that the above mentioned proposal is incorporated into TS 32.225.
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