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1. The billing information collection  in IMS
Capturing of usage on a call-by-call basis for each subscriber is critical in allowing operators to bill for services provided on a usage-sensitive basis, it also plays an important role in areas such as network usage monitoring and fraud management, especially to the suceesful operation of the multimedia service. How to collect the useful billing information in  the IP Multimedia subsystem is very important. But in current TS 23.228, we can’t find any flows related to billing, and there is no entity definition for collecting  billing information , and how the call relative information is provided to this entity. 

In the traditional telephony model, services and awareness of “call state” is usually maintained in one or at most two nodes of the network, which makes the call transactions correlation relatively straightforward. But in the IP multimedia subsystem, due to the distributed architecture of SIP, “Call state awareness” no longer resides in one or two network elements, but is instead spread out among many. Each network element must be responsible for generating call Messages for the portion of the communication pertaining to them. The event-based approach for capturing information to be used for billing in this distributed architecture is proposed.  
Event based billing has the added advantage that it enables services to be billed in real-time, making the information about billable communications available as the network equipment processes them. This allows the system as a whole to be more responsive, allowing, for example, fraudulent behavior to be detected sooner, saving revenue for the provider. What is more, Event Messages or CDRs may be sent to one or more back office applications such as a billing system, fraud detection system, or pre-paid services processor.
An entity is proposed to be added to record all the useful call relative information for the billing in the IMS: 

Event Messages Keeper: 

The Event Messages Keeper is a trusted network element that receives Event Messages from other trusted network elements such as the S-CSCF, P-CSCF, MGCF, MRF, and MGW, GGSN. The Event Messages Keeper must assemble the Event Messages into coherent sets or Call Detail Records (CDRs), which are then made available to other back office systems such as billing, fraud detection, and other systems. 
The Event Messages Keeper is the mediation layer between the call signaling and transport layer and the back-office applications. It is expected to pre-process the data from the Call Signaling and Transport layer and present it to the back-office applications in the format and within the time constraints deemed necessary by the operator.
It does not preclude a CSCF, Billing System, or other application from performing the Event Messages Keeper functionality. The Event Messages Keeper may also support a Service Creation Environment.
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The Event Messages reporting to the Event Messages Keeper should  provide sufficient per-call or per-session information to support customer billing for service as well as settlement between network providers  for access. It should be designed to be flexible and extensible in order to support new, and value-added services. The information contained in it may supports a wide variety of billing and settlement models.  
Network elements that generate Event Messages (S-CSCF, MGCF, MRF, I-CSCF, P-CSCF, GGSN, SGSN) must provide all necessary information required for billing and/or settlements as appropriate based on the service. They also must support system wide Network Time Protocol (NTP) time synchronization.

Thus, S-CSCF, MGCF, MRF, I-CSCF, P-CSCF, GGSN, SGSN should report to Event Messages Keeper the Event Messages detailing the relevant data pertaining to the portion of the call handled by them. Such as: 

the call signal start message, the call start message, the QoS start (network resource start to be used) message, call disconnect message, call signal stop message, QoS stop message. etc. 

We also propose that the above message reporting flow should be added to the call  flow in IM session. 
The following is an example call flow in IMS containing the billing information collection according to our proposal ( UE1 and UE2 belongs to the same network operator,  revise to the B.1 sample end to end call flow－mobile origination/Termination）:
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The main points of this proposal are:

What will influence the charging mostly is:

A. The network architecture

B. Charging model, we should not require the operators to use definit type of charging model, we should provide the flexibility for them to make their own choice what model they prefer to use.  

So for A, IMS network  is a distributed architecture,  so there should be one central entity to collect and correlate all the information from all kinds of NE for charging.

For B,  4. What is more, IMS is different from the access wireless network, it is a service network,  different kinds of service can be introduced. IMS should support flexible type of charging, such as  : QoS_based, Service_based, time_based , and so on. Charging model is no longer just time-based. 

Different kinds of charging model need different charging information to be provided, from different NEs. 

C. The trend of the service network will develop

1. In IMS, CSCF/MGCF/MRF may come from softswitch or call server, MCU in the wire line IP network. That is for the Core network, wireless network and wire line network will develop to one core network. Since GTP protocol is only used in wireless network , it is not a IETF standard, so I suggest GTP should not be used in  the IMS network.  But In order to accommodate the GPRS network, GTP used in CGF should be  reserved, and CGF should report the charging information for GPRS network to the CSF, then  CSF report to the billing system.

2. In  another words, CSF could be layered into : bearer layer CSF, control layer and service layer CSF. From what I have just said in the 1st point, service layer and control layer should be universal or consistent with the wire line IP network, in order for the convenience for the introducing of the service and devices from the wire line IP network. The bearer layer could be different since user can have different access network, but maybe one service network, so one service charge function is suggested. 

3. The Event-based charging information collecting will be easy for the different layer charging information to be correlated with each other. What's more,   it can be real time, and can support different type of charging models.

So the event -based charging information  collection is cporposed  for the IMS .

The  security of the charging information transfer for IMS:

1. If user is roaming, P-CSCF is in different network, security problems exist for different network situation. What is more, IMS  is an all IP network, security problem is very important for the all IP based network, it is not like the R4 network.

2. In IMS IPV6 is the only IP  version should be used, the security of IPV6 is simpler to implement.

3. DIAMETER has flexible inbuilt security mechanisms, in addition to IPSec.
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