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1 Introduction

This contribution outlines the alternative solutions  for correlation  between GPRS and IMS.  The aim is to reach a general agreement on which approach to be used as the general assumption for further work.  

Note that, the general term “correlation information” is used for now.   It will have to be defined once a specific solution is adopted for correlation.  The solution shall be applicable for both on-line and off-line charging.

2 Correlation Solutions 

Different charging related data could be produced at: 

· IM Subsystem   (CSCFs, AS, BGCF, MGCF, etc.) 

· PS Domain (SGSN/GGSN) 

In order to correlate charging data between the PS Domain (GPRS) and the IM Subsystem, different solutions can be adopted: 

Solution A: PS Domain to IMS   

In this solution, the PS domain is responsible for generating charging correlation information and communicating it to the IMS.

Once a SIP session is setup and the corresponding PDP context(s) are activated, correlation information generated at the PS domain can be communicated to the IMS via the Go interface as illustrated in figure 1.  
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Figure 1. Solution A

Step (1) represents the SIP session setup. This is manifested by the SIP invite message  and the capability negotiations end to end. 

Step (2) is the activation of the PDP context(s) related to the session set up in step 1.  The GGSN interacts with the P-CSCF (PCF) for QoS authorization and policy control during PDP context activation. Correlation information is generated during this step. Whether this correlation information is based on already existing charging data at the PS domain or is newly defined would have to be determined.   This is not the focus of this contribution however. 

The SGSN may also interact with a CSE via CAP during this step in order to control the PDP context (i.e. setting rules for charging in the framework of a Prepaid service).

Step (3)  allows to communicate the correlation information   to the IMS. The GGSN can for example, push this information  to the P-CSCF at PDP context activation (e.g. during step 2). How this correlation information is carried between the P-CSCF and the GGSN would have to be defined.

This correlation information is then sent to the  S-CSCF and application environment via SIP. Also, the means to communicate this information to the S-CSCF and application environment would have to be defined.

Step (4) The CSE may have to modify the charging rules already sent to the SGSN at PDP context activation (I.e. during step 2) if it gets information on the use of the PDP context in the framework of an IMS session. The architectural implications regarding how the CSE gets this knowledge from the IMS is not addressed in this contribution. It is believed though that such mechanism is required for Prepaid service.

Solution A has the following advantages:

· It is compatible with existing PS domain charging mechanisms.  

· For Prepaid services, the existing CAP standard may be used without modification.  Although   taking into consideration  signaling PDP contexts, CAP might require some changes in order for Prepaid to take into account the charging implications. 

The drawbacks of this solution can be summarized as follows:

· The IMS charging becomes access dependent. IMS control entities and SIP would have to handle PS domain related charging information. 

· Multiple PDP contexts may be linked to a single session. This is problematic if correlation information generated at the PS domain is different for each PDP context. 

· Depending on the nature of the correlation information, SIP may have to be updated to carry such information between network elements

· The CSE starts controlling a PDP context (e.g. by setting charging rules in the framework of a Prepaid service) before it knows the actual use of this PDP context by an IMS session. When the CSE gets this knowledge, it may have to modify the charging rules already dictated to the SGSN.

SOLUTION B:  IMS to PS Domain (via Go)

In this solution, The IMS generates correlation information and propagates it to the PS domain. This information would have to be communicated to the GGSN and SGSN as illustrated during PDP context activation. For Prepaid, such information would have to be transmitted by the SGSN to the CSE (via CAP).
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Figure 2. Solution B

Step (1) represents the SIP session setup. This is manifested by the SIP invite message  and the capability negotiations end to end.  The charging correlation information is generated during this step. Depending on the nature of this correlation information, it may have to be propagated to the P-CSCF. 

Step (2) is the activation of the PDP context(s) related to the session set up in step 1.  The GGSN interacts with the P-CSCF (PCF) for QoS authorization and policy control. Correlation information to the PS domain is communicate during this step. The GGSN can for example,  request correlation information at PDP context activation. This correlation information is then propagated to the SGSN.   How this correlation information is carried between the P-CSCF and the GGSN and between GGSN and SGSN would have to be defined. For Prepaid, the SGSN would have to communicate the correlation information to the CSE via CAP and get for instance charging rules for the PDP context. The architectural implications regarding how the CSE gets charging information from the IMS is not addressed in this contribution. It is believed though that such mechanism is required for Prepaid service.

Solution B has the following advantages: 

· It is access independent.  This mechanism can be reused for other access domains. 

· Since several PDP contexts can relate to a single session/application, using this approach allows to naturally map all these related PDP contexts to the same correlation information.   

· For Prepaid, the SGSN needs to interact only once at PDP context activation for setting charging rules. 

The drawbacks of this solution can be summarized as follows:

· CAP would have to carry the IMS correlation information between SGSN and the CSE for Prepaid.  

·  Updates to GTP to propagate the correlation information from GGSN to SGSN during PDP context activation.   

· Depending on the nature of the correlation information, SIP may have to be updated to carry such information between network elements.

SOLUTION C: IMS to PS Domain (via UE)

Similarly to solution B,  the IMS is responsible of  generating correlation information and  providing it to the PS domain.  The difference is that in this case, it is communicated to the UE which in turn provides 

it to the PS domain at PDP context activation as illustrated in figure 3. The charging correlation information can be handled in the same way as the binding information. However, The authorization token cannot be used for this purpose since several authorization tokens can be allocated to a single session at different times. 
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Figure 3. Solution C

Step (1) represents the SIP session setup. This is manifested by the SIP invite message  and the capability negotiations end to end. The charging correlation information is generated during this step and communicated to the UE. 

Step (2) is the activation of the PDP context(s) related to the session set up in step 1.  The UE includes the charging correlation information in the PDP context activation procedures along with the binding information. The GGSN interacts with the P-CSCF (PCF) for QoS authorization, policy control, and charging correlation information verification to ensure that the UE provides the correct value to the PS domain. For Prepaid, the SGSN would have to communicate the correlation information to the CSE via CAP and get for instance charging rules for the PDP context. The architectural implications regarding how the CSE gets charging information from the IMS is not addressed in this contribution. It is believed though that such mechanism is required for Prepaid service.

Solution C has the following advantages: 

· It is access independent.  This mechanism can be reused for other access domains. 

· Since several PDP contexts can relate to a single session/application, using this approach allows to naturally map all these related PDP contexts to the same correlation information.  

· For Prepaid, the SGSN needs to interact only once at PDP context activation for setting charging rules.

The drawbacks of this solution can be summarized as follows:

· CAP would have to carry the IMS correlation information between SGSN and the CSE for Prepaid.  

· Updates to the PDP context activation procedure to carry the charging correlation information. First from the UE to the SGSN, and from the SGSN to the GGSN. 

·  Depending on the nature of the charging correlation information, SIP may have to be updated to carry such information from IMS to UE and between network elements.

SOLUTION D: UE to IMS and PS

In this solution, the UE is responsible for generating correlation information and communicating it to both the IMS during session setup and to the PS domain during PDP context activation. 

In the same way as in solution C, The GGSN would have to interact with the P-CSCF (PCF)  during PDP context activation for charging correlation information verification.   

This solution raises additional issues related to security. Furthermore, additional care would have to be considered with regards to methods for generating correlation information. In the other solutions, network generated correlation information may reuse existing session information for this purpose.

3 Summary

Various solutions have been outlined in this contribution in order to stir the discussions with regards to charging correlation between the IMS and the PS domain.  

Alcatel believes that solutions in which correlation information is generated first by IMS then transferred to the PS domain (solutions B and C) are more appropriate for further consideration. They preserve independence of the IMS from access related charging information. Furthermore,  as multiple PDP contexts related to a session are activated after the session has already been setup,  the same correlation information can used by all these PDP contexts. Additionally, synchronization  of Prepaid service (between IMS and PS domain) can be done more efficiently. 

4  Proposal

It is proposed to add the following text modifications to 23.815.

______________________________

4. General Charging Requirements

 Note: The following requirements are to be reviewed further by SA1, SA2, and SA5. 

 ….

11. The IMS charging architecture shall provide means to correlate charging information generated by the different entities at GPRS and IMS levels. Charging correlation information between the IMS and GPRS shall be generated by the IMS and provided to the GPRS network.
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