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Introduction

This contribution provides detailed message flows to answer questions and problems raised during the SA2#20 meeting in Kobe. 

A description of the overall concept can be found in companion contribution S2-013363. In figure 1 this is visualized. The correlation of charging request between the PS domain and the IMS of a subscriber is done using a charging correlation vector, which consists of  (i) the charging ID's and the GGSN address of the PDP contexts and (ii) a charging correlation ID, which identifies the SIP session. Only this charging correlation ID is exchanged between the IMS and PS domain of the subscribers. It enables the operators to correlate charging events from different networks.
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Figure 1: Overview of the charging correlation concept

Message Flows

1. Activation of a PDP context for signaling

Before a SIP dialogue starts, a PDP context for signaling is opened. During this opening procedure, a CAP dialogue with the PPS is initiated. The PPS decides for each PDP context whether access charging is applied or not.

The PPS is also able to change its decision. To charge a subscriber for the usage of access resources, the PPS reserves a certain amount of money. The charging is then done against this reservation and not directly deduced from the account. If the PPS later decides to set the access free of charge, the PPS is able to renounce the charging orders by simply releasing the reservation and ignoring the charging information coming from the access network. 
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Figure 2: SIP Information Flow for charging correlation, part I: activate PDP context for signaling

2. Generation and transmission of a charging correlation vector

The Charging ID (C-ID) needs to be unique. In this example it is generated at the P-CSCF. For instance, the C-ID could be a combination of the P-CSCF address and a local sequence number to be generated at the P-CSCF. Other, more sophisticated algorithms to generate the C-ID could be devised.

If a SIP application server is called before a PDP context for the bearer is activated (e.g. a redirection server), it receives the charging correlation vector within the INVITE message. At that time the vector contains the C-ID and the correlation identifier of the signaling PDP context (see figure). This is sufficient to identify the SIP session for charging reasons. 
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Figure 3: SIP Information Flow for charging correlation, part II: generation of the charging correlation vector and call of a SIP application server

3. Activation of a bearer PDP context, transmission of the charging correlation vector

In the next figure the activation of a secondary PDP context for the bearer is shown.

On the B-party's side a bearer PDP context is activated, too. The question arises, how a charging model “A-party pays” is realized. This charging model can be implemented very easily: When a PCP context is built up, the SGSG is informed whether this PDP context activation was initiated by the UE or by the network. To set the PDP context on the B-party's side free of charge, several options can be devised. First, the SGSN may network specifically simply renounce to trigger the prepaid server. Second, if the SGSN triggers the PPS, an IDP-GPRS message is sent to the PPS. It contains the parameter pDPInitiationType, which indicates whether the PDP context activation was initiated by the UE or by the network (which means in this case initiated by the A-party). So PPS can decide whether it wants to charge this PDP context or not.


[image: image4.wmf] 

 

Activate PDP context, 

 

Resource Reservation

 

Selected messages only 

 

 

UEa

 

 

SGSN

 

 

P

-

CSCF

 

 

183 Prov. Res.

 

 

GGSN

 

 

S

-

CSCF

 

 

PPS

 

 

UEb

 

PRACK

 

200 OK

 

 

Resource

 

Reservation

 

 

PDP context

 

activation

 

 

 

COMET 

 

Go interface: 

 

COPS: Charging Identifier

 

Go interface: 

 

COPS: Get Charging Identifier

 

INVITE (with C

-

ID only)

 

Store the charging correlation 

vector, 

 

put only the C

-

ID into the INVITE 

message when messages are sent to 

other networks

 

CAP: Initial Detection Point GPRS (Context Establishme

nt, 

secondary PDP Context)

 

CAP: Request Report GPRS (Context Establishment Ack, Disconnect), 

 

Continue GPRS

 

CAP: Apply Charging GPRS, Continue GPRS

 

Create PDP Context 

Response

 

CAP: Event Report GPRS (Context Establishment Ack)

 

 

This message contains the GGSN address and the charging ID of this context

 

·

 

Add secondary PDP context identifier 

to Charging correlation vector. 

 

·

 

Put charging correlation vector into a 

SIP IN

FO  message.

 

Session Charging ID C

-

ID

 

GGSN address

 

signalling PDP ctx charging identifier 1

 

Charging correlation :vector:

 

C

-

ID 

is transmitted 

into B’s network

 

secondary PDP ctx charging identifier 1

 

A

-

party's network

 

B

-

party's network

 


Figure 4: SIP Information Flow for charging correlation, part III: PDP context activation for bearer, transmission of the charging correlation vector to the IM-SSF

4. Finalization of the session setup, charging in the IMS

In the next figure the CAP dialogue in the IMS is shown. From the IM-SSF an Initial Detection Point (IDP) operation is sent to the PPS, which answers with a Apply Charging (AC), a Request Report BCSM and a Continue (CUE). 

In the example shown in the next figure the PPS decides to charge in the IMS and to set the access free of charge. As mentioned before, the PPS reserved a certain amount of money, against which the resource usage of the access was charged. Now the account of the subscriber is credited with the previously reserved amount.

In the PS domain the CAMEL based access charging can be stopped by sending the CAP operation CancelGPRS. None of the outstanding reports (e.g. operation ACRGPRS) is send to the SCF. 

Another option to set the access free of charge (not shown in the figure) would be simply continue sending AC operations to the IM-SSF. The budgets sent to the IM-SSF in the AC are simply not deducted from the user's account.
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Figure 5: SIP Information Flow for charging correlation, part IV: finish of session setup, charging dialogue for access and service charging

Summary

Applying the described mechanism, charging data of the PS domain and the IMS can be the correlated both for postpaid and prepaid charging. 

An information flow was shown, which enables the operator to offer prepaid charging without changing the SGSN, GGSN and the CAP. The presented method also shows, how charging correlation can be performed across network owned by different operators.

For postpaid charging, the same principles of generating and distributing charging ID's apply. Generating CDR's, the network elements need to include the charging correlation identifiers.
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