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1
Introduction

Currently in the 3GPP Rel-5 specifications for the mobile originating case, the P-CSCF is required to pass the charging information to the S-CSCF in the P-Charging-Vector header of the UPDATE request.  
Figure 1 shows the interaction between SIP, GPRS and COPS during session setup for the mobile originating side. The GGSN sends the GCID of the PDP Context and the GGSN address to the PDF in the COPS: RPT.  The P-CSCF includes the GCID in the P-Charging-Vector in the UPDATE request towards the S-CSCF.
The current 3GPP Rel-5 solution for transporting charging information has the following drawbacks:
1. The 3GPP UE is required to support the additional SIP UPDATE method described in IETF RFC 3311.
In 3GPP Rel-6 with the support of interworking between 3GPP SIP and other SIP clients, a 3GPP SIP client would not be able to interwork with a SIP client that does not support the UPDATE method because it would not be possible for the S-CSCF to receive the charging information.

2. The P-CSCF must depend on the UE to send the UPDATE request in order to transport charging information to the S-CSCF.  Therefore a mis-behaving UE could disrupt the charging mechanisms by either not sending the UPDATE request or sending the UPDATE “early”, i.e. before the charging information is available at the P-CSCF.
Point 2 above could result in serious mis-operation. It is therefore proposed that the current principle for transporting the charging information be changed in the 3GPP Rel-5 specifications.  This paper discusses three possible solutions. 
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Figure 1: Interaction between SIP, GPRS and COPS, Mobile originating side

2
Possible solutions
Three possible solutions for transporting the charging information from the P-CSCF to the S-CSCF are described:

1. P-Charging-Vector header in the first SIP request to the S-CSCF: When the P-CSCF receives the charging information, the P-CSCF includes the P-Charging-Vector header in the next SIP request sent to the S-CSCF.
2. SUBSCRIBE/NOTIFY procedure: Define a new “charging event package” where the S-CSCF could SUBSCRIBE to the charging event package and receive a NOTIFY from the P-CSCF once it has received the charging information.

3. P-Charging-Vector header in the INFO method: When the P-CSCF receives the charging information it could include the P-Charging-Vector header in the INFO method to the S-CSCF.

2.1 P-Charging-Vector header in the next request
For the mobile originating case, when the P-CSCF receives the charging information, the P-CSCF includes the P-Charging-Vector header in the next SIP request, e.g. UPDATE, ACK, BYE, before sending it to the S-CSCF.

Pros:
· ACK is always used to acknowledge the receipt of final 200 OK response and hence reliably used to send the P-Charging-Vector.
· BYE is always sent by either the UE or the P-CSCF and hence the network can be sure that the information will be transported eventually
Cons:
· RFC 3455 does not allow for the P-Charging-Vector to be sent in the ACK.
· The S-CSCF may have to wait until it receives the BYE before it obtains the charging information
2.2
SUBSCRIBE/NOTIFY procedure

Figure 2 shows the call flows for the SUBSCRIBE/NOTIFY procedure.
The S-CSCF SUBSCRIBEs to the charging event package after successful registration.

Once the P-CSCF receives the charging information, the P-CSCF sends the charging information in the NOTIFY to the S-CSCF.
This solution is applicable for the Mobile Originating and Mobile Terminating cases.
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Figure 2: SUBSCRIBE/NOTIFY procedure
Pros:
· Does not depend on the UE sending a message.

· The charging information will be provided from P-CSCF to S-CSCF as soon as it is available.

Cons:

· Need to define a new charging event package in IETF.
· Require implicit/explicit subscription to the newly defined event which adds additional messaging overhead.

2.3. P-Charging-Vector header in the INFO method
The P-CSCF on receipt of the charging information includes the P-Charging-Vector in the INFO method to the S-CSCF.

This solution is applicable for the Mobile Originating and Mobile Terminating cases.
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Figure 6.5-1: S-CSCF subscription for the charging event package
and notification of the charging information
Pros:

· No changes or additions to IETF Standards.

· One example given in RFC 2976 for using the INFO method is to carry account balance information. 

· Does not depend on UE sending a message.
· The P-CSCF can send the charging information as soon as it is available.

Cons:

· Support of INFO method at the P-CSCF and S-CSCF.
Conclusion

Nortel proposes that 3GPP adopt solution 3.  If this is agreed Nortel will provide the necessary changes to the specifications.
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