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1 Overview

This contribution proposes mechanisms for combining session related charging information produced in the 3GPP Release 5 networks. Combination of charging information can be achieved by defining a unique identifier for the subscriber session that is shared among all the nodes, communication legs and servers that provide a potentially chargeable service to the session. In this proposal charging combination is achieved by the use of a Global Session ID.
When effective post-paid mechanism is considered this solution refers also to S5B010083.   

2 Charging Architecture

It is seen that IMS brings along new network elements to aggregate charging information. However the basic task is to provide for a subscriber a single bill with simple to understand rules how it is created. 
In IMS charging one central question is how the access network and IP Multimedia session level charging can be interrelated with each other e.g. to provide free of charge access usage for SIP sessions which are chargeable.

From the charging point of view the structure of the All IP networks will be very fragmented. Therefore charging solutions will be much more complicated than in the 2G networks. 

Different charging related data could be produced at/from:

·
Applications and services (SIP, CAMEL and OSA Applications)

·
Access network (SGSN/GGSN)

·
Multimedia IP network 

·
IM Subsystem (CSCFs) 

Without an effective charging information combination mechanism it will be very difficult to enable a simple and flexible charging solution. In the following chapters a solution is presented to solve this problem.

3 CDR Combination in 3GPP Release 5 Networks

In the new network structure several network elements can produce charging data related to one call/session. It is possible that application servers (e.g. SIP based), MSC/MSS, SGSN, GGSN and CSCFs will produce CDRs for one single call/session. Successful combination of this charging data will be very difficult for the post-processing (or prepaid) systems without a non-ambiguous identifier in all CDRs relating the same call/session. 


With the Global Session ID this problem can be solved.

3.1 Charging Correlation Based on the Global Session ID

As this unique identifier could also be used outside of charging applications (e.g. to help collection of statistical information), the working title for this identifier is Global Session ID. 

The global session ID concept is not domain dependent. The generation and transfer mechanism is such that it does not matter where the session has been started. 

The global session ID is generated (in CS domain, Service domain or IMS) in the first network element, which will generate charging information. It should be noted that in the PS domain originated/terminated IMS Sessions the global session ID is generated in the P-CSCF and returned to PS Domain. So there is no need to generate GLOBAL SESSION ID in the PS domain NEs. The generated global session ID is used during the whole call/session to combine charging data concerning the user plane, the control plane and/or possible chargeable services offered by application servers.

When the global session ID is once generated then the other involving network elements don't generate a global session ID again but use the original one as such.
 Only in the circumstance of the global session ID not being received from the network would the network elements that produce charging information generate the charging ID and pass it forward, if needed.

The global session ID should be transferred over several interfaces. The basic assumption is that this feature should work also in the 2G networks. The corresponding 2G protocols should be modified to meet charging requirements so that they could carry the information.

In a PS domain originated session the P-CSCF generates and sends the global session ID to the GGSN when authorizing the PDP context for a session. This way, the GGSN and the P-CSCF can include the ID to the CDRs created for a session and for the PDP context used for the session.

In cases where the IMS is not involved the G-CDRs (generated by the GGSN) and the S-CDRs (generated by the SGSN) will only contain the GPRS Charging_id, not the global session ID.
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Figure 3-1: Charging co-ordination with the GLOBAL SESSION ID
If we assume that IMS (CSCFs) and services (SIP application servers/other) will always use only the global session ID as a call/session reference the IDs included in CDRs from the correlation point of view would be as seen in table 3-1:

Type of CDR
Charging Id
GLOBAL SESSION ID
NE where 

CDRs are generated

S-CDR
Yes
Yes
SGSN

G-CDR
Yes
Yes
GGSN

C-CDR
No
Yes
CSCF

Application server-CDR
No
Yes
Application server

Table 3-1: Different IDs in CDRs when IMS is used

The PS Domain CDRs (G/S-CDR) will contain both Charging ID and the global session ID. The CSCF CDRs and the Application server CDRs will only contain the global session ID.

If the global session ID (generated by the P-CSCF) is used for charging correlation purposes it means that only one ID is needed in post-processing. However, it should be noted that with this solution the S/G-CDRs generated from the secondary PDP context could be combined to the related IMS/service CDRs (not those S/G-CDRs generated for always-on signalling context).

The secondary PDP context is activated for the real-time connection stream (e.g. voice over IP). With the above-mentioned correlation the data volumes (user plane) and connection times & routing information (control plane) could be correlated. In that way all relevant charging information concerning one transaction could be combined. 
In case IMS elements are not used (pure PS domain usage), then the IDs in the CDRs would be as seen in table 3-2:

Type of CDR
Charging Id
Global Session ID
NE where 

CDRs are generated

S-CDR
Yes
NO
SGSN

G-CDR
Yes
NO
GGSN

C-CDR
Not relevant
Not relevant
CSCF

Application server-CDR
Not relevant
Not relevant
Application server

Table 3-2: Different IDs in CDRs when IMS is not used

4 Evaluations through use cases

In this chapter the above-described solution will be evaluated through use cases.

4.1 PS Domain Originating IM call with Service Usage

The first case is a PS Domain originating IM call. The subscriber uses services (so the call/session is triggered to Application Server (AS) from S-CSCF).
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1: Signaling flow of 

PS 
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1. INVITE from UE to P-CSCF. P-CSCF generates the GLOBAL SESSION ID).  
2. INVITE from P-CSCF to S-CSCF. GLOBAL SESSION ID transferred to S-CSCF . (within SIP INVITE)
3. Trigger to AS (for A subscriber service) with INVITE. GLOBAL SESSION ID transferred to AS.
4. Response from the AS with INVITE (or corresponding).

5. INVITE from S-CSCF to x-CSCF. GLOBAL SESSION ID transferred to x-CSCF.
6. SDP from x-CSCF to S-CSCF.

7. SDP from S-CSCF to P-CSCF.
8. SDP from P-CSCF to UE.

9. Activate secondary PDP context request from UE to SGSN.

10. Create PDP context request from SGSN to GGSN

11. Authentication request from GGSN to P-CSCF (inc. PCF)

12. Decision from P-CSCF to GGSN. GLOBAL SESSION ID transferred to GGSN.
13. Create PDP context response from GGSN to SGSN. GLOBAL SESSION ID transferred to SGSN.
14. Activate secondary PDP context accept.

It must be noticed that the AS could leave itself out of the session signalling at step 4. In that case the backward acknowledgements sent after step 4 from the terminating party would not be delivered to AS. In that sense the GLOBAL SESSION ID must be available in the Application Server in step 3.

4.2 Terminating IMS call with service usage

The second case is terminating IMS call. The subscriber uses services (so the call is triggered to AS from S- CSCF). In this case the services are for B-party.
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2: Signaling flow of term. IMS call with service usage
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1. INVITE from MGCF to I-CSCF. MGCF generates the GLOBAL SESSION ID (if it's not received),  and transfers it to I-CSCF (within SIP INVITE etc.).
2. INVITE from I-CSCF to S-CSCF. GLOBAL SESSION ID transferred to S-CSCF.
3. Trigger to AS (for B subscriber service) with INVITE. GLOBAL SESSION ID transferred to AS.

4. Response from the AS with INVITE (or corresponding).

5. INVITE from S-CSCF to P-CSCF.  
6. INVITE from P-CSCF to UE.

6+ Positive ack through network. 

7. Activate secondary PDP context request from UE to SGSN.

8. Create PDP context request from SGSN to GGSN

9. Authentication request from GGSN to P-CSCF (inc. PCF)

10. Decision from P-CSCF to GGSN. GLOBAL SESSION ID transferred to GGSN.

11. Create PDP context response. GLOBAL SESSION ID transferred to SGSN.
12. Activate secondary PDP context accept.



5 Conclusions

The analysis has been done using simple examples. It is obvious that there will be more complicated situations, which have not been evaluated here (more elements could be involved). 

If new protocols for call set-up/control purposes are introduced they must be able to carry the GLOBAL SESSION ID.

When these results are considered, it should be noticed that to achieve effective charging combination, the following feature must exist:

·
Universal charging identifier (Global Session ID)

If this mechanism is used, the amount of the transferred charging data could be minimized in an effective way and both post-paid and prepaid could be realized in a simplified, seamless, flexible, dynamic and centralized manner.

As a conclusion the final proposal is:

·
To create a Global Session ID, transfer it between the relevant network elements and use it for charging data aggregation in 3GPP Release 5.







