3GPP TSG SA2-23







S2-020430
Sophia Antipolis, February 18th to February 22nd, 2002

Source:

Siemens

Title:


Message Information Flows for the Distribution of the Charging 
                                       Correlation Information during the SIP Session Setup.  

Agenda Item:

9.1 (IMS Charging) 

Document for:

Discussion and Approval. 

Introduction

At SA2#22, message flows for charging correlation were agreed upon and put into an annex of TR 23.815. The meeting concluded that it would be desirable to have flows in the main body of the TR, however they should be aligned with the stage 2 message flows in TS 23.228. This contribution provides these Message Information Flows, which show the distribution of the charging correlation information during the Session Setup. From the technical perspective, the only difference to the flows in the annex of TR 23.815 is based on the discussion in CN1: the GPRS charging information is carried within the B-Party network by a SIP 180 Ringing Message and not by the SIP 200 OK.

The charging correlation concept applies to both online charging and offline charging.

The concept allows the correlation of media flows that belong to the same SIP session. An example is the correlation for a SIP session that includes a voice stream and a video stream. It is assumed that a separate PDP-Context is opened for each stream. For the example SIP voice/video session, one PDP-Context would thus be opened for the voice stream and another one for the video stream. For each of these PDP-Contexts, the GPRS Charging ID and the GGSN address are transferred into the IMS. This enables a correlation of the Access Charging performed at the SGSN with the Service Charging and/or the Content Charging performed in the IMS. With the GPRS Charging ID, we denote the Charging ID that is used in the GPRS. 

The correlation of the charging information within the IMS and between different IMS networks additionally uses an IMS Charging ID which is denoted as ICID. The ICID is generated in the first IMS network element within the SIP signalling path and is distributed to all network elements within the IMS such as for example the S-CSCF, the MRF and SIP Application Servers. After the distribution, the ICID is included in all CDR’s. 

Proposal

Siemens proposes to add the following text into Section 7 entitled “Charging Message Flows” of TR 23.815.

7.1 Distribution of the Charging Correlation Information Procedures

This section describes the distribution of the charging correlation information during the SIP Session Setup. The exchanged charging information enables: (1) the correlation of the Access Charging performed in the PS-Domain with the Service Charging and/or the Content Charging performed in the IMS, and (2) the correlation of the charging information within an IMS and between different IMS’s e.g. between the Home IMS of the A-Party and the Home-IMS of the B-Party. 

The correlation information consist of: (1) the IMS Charging ID (ICID), and (2) the GGSN address and one or more GPRS Charging ID’s – one for each PDP Context opened. The term GPRS Charging ID is used to denote the Charging ID in the GPRS.  

How the GPRS Charging ID’s are passed from the GGSN to the P-CSCF is for further study. SIP signaling is employed to carry the correlation information from the P-CSCF in the Visited IMS to the Home IMS and between IMS networks e.g. from the Home IMS of the A-Party to the Home IMS of the B-Party. 

The generation and distribution of the charging correlation information is the same for online charging and offline charging. Furthermore, it is independent of whether the A-Party and/or the B-Party are located in a visited network or whether they are in their home network.

7.1.1
The Generation and Distribution of the ICID 

Figure 1 shows the Message Information Flow for the first part of the SIP session setup. It is assumed that a Signaling PDP Context has already been opened. 

The IMS Charging ID (ICID) is generated in the first network element in the IMS. This identifier needs to be globally unique. The ICID is distributed to all network elements which are included in the SIP session setup path in the Home IMS of the A-Party. Afterwards, it is distributed to the Home IMS of the B-Party and to the visited IMS of the B-Party (not shown in Figure 1). Once the ICID has been distributed, it is included in the charging information e.g. the CDR’s generated in the IMS. 
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Figure 1: Generation and Distribution of the ICID in the Visited- and Home Network of the A-Party. 

1.
A SIP INVITE message is sent from the UE-A to the P-CSCF. 
2.
After the P-CSCF has received the SIP INVITE, the P-CSCF generates the IMS Charging ID (ICID). This is because the P-CSCF is the first network element within the SIP signaling path. After the ICID has been generated, it is included into the SIP INVITE message that is forwarded from the P-CSCF to the S-CSCF.

3.
If required, the SIP INVITE message is sent from the S-CSCF to an application server. This enables the application server to perform service control. 

4.
The SIP INVITE message is sent back from the application server (AS) to the S-CSCF. The AS stores the ICID and includes it in subsequent charging information generated for this session. 
5.
In the case of prepaid charging, the ICID is passed to the Prepaid server (PPS). The way the ICID is passed is for further study. Afterwards, the SIP Session Setup is continued. This is performed by forwarding the SIP INVITE message to the Home IMS of the B-Party. This SIP INVITE message carries the ICID. 
7.1.2
The Retrieval and the Distribution of the GPRS Charging Information 

Figure 2 shows the second part of the SIP session setup that includes the retrieval and the distribution of the GPRS Charging Information. The GPRS Charging Information consists of the GGSN address and one or more GRPS Charging IDs. After the UE-B has received the SIP INVITE message, the SIP session setup continues in the standard manner. When a PDP Context is activated for a Prepaid subscriber, the SGSN opens a standard CAP dialogue with the Prepaid Service running on a CSE. During the CAP dialogue, the SGSN sends the GPRS Charging ID and the GGSN address to the CSE. This information is used later to correlate the Access Charging on the SGSN with the charging in the IMS. 

When the CAP dialogue is initiated, the PPS decides whether Access Charging is applied or not. This decision can be made for each PDP-Context. Later on, upon the receipt of additional information from the IMS, the PPS is able to change this decision. 

After the PDP Contexts have been activated, the GPRS Charging ID and the GGSN address are passed from the GGSN to the P-CSCF. How and at what time this information is transferred, is for further study. The ICID and the GPRS Charging ID for each PDP context are then distributed within the IMS.

The PPS may now apply the charging model because it is now able to correlate the charging information received from the SGSN with the charging information received from the IMS. 

In the case that the session is initiated for a Postpaid subscriber, the charging correlation information is retrieved and distributed in the same way; however without that the PPS is invoked. The charging correlation information is written into CDR’s which can then be correlated at a later stage. 

To correlate charging information in the B-Party network, basically the same procedure is applied as described above for the A-Party network. The corresponding message information flow is shown in Figure 3. 
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Figure 2: The Retrieval and the Distribution of the 
GPRS Charging Information on the A-Side.

1.
The SIP Session Setup is continued in the standard manner by forwarding the SIP INVITE message to the UE-B. The ICID will not be transmitted to the UE, it will be removed from the SIP INVITE at the last IMS network element that is traversed by the SIP INVITE message. 

2.
A SIP 183 Provisional Response is sent from the UE-B to the S-CSCF. 
3.
A SIP 183 Provisional Response is sent from the S-CSCF to the P-CSCF. 
4.
A SIP 183 Provisional Response is sent from the P-CSCF to the UE-A. 
5.
A SIP Provisional Response ACK (PRACK) is sent from the UE-A to the P-CSCF
6.
A SIP Provisional Response ACK (PRACK) is sent from the P-CSCF to the S-CSCF. 
7.
A SIP Provisional Response ACK (PRACK) is sent from the S-CSCF to the UE-B. 
8.
The SIP PRACK is answered by a SIP 200 OK. This is sent from the UE-B to the S-CSCF.

9.
The SIP PRACK is answered by a SIP 200 OK. This is sent from the S-CSCF to the P-CSCF.

10.
The SIP PRACK is answered by a SIP 200 OK. This message is sent from the P-CSCF to the UE-A. 

11.
When the media information have been exchanged, the resource reservation is initiated. This leads to the activation of a PDP context from the UE-A (11a) and from the UE-B (11b). When a PDP Context is activated for a Prepaid subscriber, the SGSN opens a standard CAP dialogue with the Prepaid Service running on a CSE. In the example in Figure 2, it is assumed that the CSE is located on the PPS. During the PDP context activation: (1) the GPRS Charging ID and the GGSN address are transmitted to the PPS, and (2) the Access Charging is initiated. Both is performed during the CAP dialogue. 

12.
When the network resources have been reserved, the UE-A reports this status by sending a SIP COMET message to the P-CSCF.

13.
The GPRS Charging ID and the GGSN address are read by the P-CSCF from the GGSN. How and at what time this information is transferred, is for further study. 

14.
The charging information is assembled at the P-CSCF. It contains: (1) the ICID, (2) the GGSN address and (3) the GPRS Charging ID for each PDP Context that has been opened for media streams. The complete information is afterwards added to the COMET message that is forwarded from the P-CSCF to the S-CSCF. 

15.
In the case of prepaid charging, the correlation information is passed to the PPS. The manner in which the correlation information is passed is for further study. The PPS then performs the correlation based on the information received from the SGSN and the S-CSCF. It also enforces the charging model that is used for the service. 

16.
A SIP COMET message is sent from the S-CSCF towards the UE-B. It traverses a P-CSCF - which is however not shown in Figure 2. 
17.
The standard SIP session setup is continued. This is performed by sending a SIP 200 OK message (Response to the SIP COMET) to the S-CSCF. 

18.
The SIP 200 OK is forwarded from the S-CSCF in the Home Network to the P-CSCF in the Visited Network.

19.
The SIP 200 OK is forwarded from the P-CSCF to the UE-A. 

20.
The standard SIP session setup is continued. This is performed by sending a Ringing message from the UE-B to the S-CSCF. 

21.
The SIP Ringing message is forwarded from the S-CSCF to the P-CSCF.
22.
The SIP Ringing message is forwarded from the P-CSCF to the UE-A.

23.
The standard SIP session setup is continued by sending a SIP 200 OK (Response to the SIP INVITE) from the UE-B to the S-CSCF.

24.
In the case of prepaid charging, the PPS is informed that a SIP 200 OK arrived at the S-CSCF. This enables the prepaid server to apply the charging model, e.g. to start the time based charging. The manner in which the PPS is informed is for further study. 

25.
The SIP 200 OK message is forwarded from the S-CSCF to the P-CSCF.

26.
The SIP 200 OK message is forwarded from the P-CSCF to the UE-A.

27.
A SIP ACK message is sent from the UE-A to the P-CSCF.

28.
The SIP ACK message is forwarded from the P-CSCF to the S-CSCF.

29.
The SIP 200 OK message is forwarded from the S-CSCF to the UE-B.


[image: image3.wmf]23. SIP 200 OK

1. SIP INVITE

24. SIP 200 OK

25. SIP 200 OK

26. SIP ACK

2. SIP 183 Prov. Response

5. SIP PRACK

9. SIP 200 OK

12. SIP COMET

15. SIP 200 OK

18. SIP 180 Ringing

Home Network of UE-B

PPS

S-CSCF

P-CSCF

GGSN

SGSN

UE

Visited Network of UE-B

Home Network of UE-A

3. SIP 183 Prov. Response

4. SIP 183 Prov. Response

6. SIP PRACK

7. SIP PRACK

8. SIP 200 OK

10 SIP 200 OK

11. PDP Context Activation and

Network Resource Reservation

13. SIP COMET

14. SIP COMET

16. SIP 200 OK

17. SIP 200 OK

20. SIP 180 Ringing

22. SIP 180 Ringing

21. Send charging correlation

information from S-CSCF to

Charging System

27. SIP ACK

28. SIP ACK

19. P-CSCF gets GPRS

Charging ID and GGSN

address from GGSN


Figure 3: The Retrieval and Distribution of the 
GPRS Charging Information on the B-Side. 

1.
The SIP Session Setup is continued in the standard manner by forwarding the SIP INVITE message to the UE-B. The ICID is not be transmitted to the UE. It needs to be removed from the SIP INVITE at the last IMS network element traversed by the message. 

2.
A SIP 183 Provisional Response is sent from the UE-B to the P-CSCF in the Visited Network that is being visited by UE-B. 
3.
A SIP 183 Provisional Response is sent from the P-CSCF in the Visited network to the S-CSCF in the Home Network of UE-B. 
4.
A SIP 183 Provisional Response is sent from the S-CSCF in the Home Network of UE-B towards the Home Network of UE-A. 
5.
A SIP Provisional Response ACK (PRACK) is sent from the UE-A to the S-CSCF in the Home Network of UE-B. 
6.
A SIP Provisional Response ACK (PRACK) is sent from the S-CSCF in the Home Network of UE-B to the P-CSCF in the Visited Network that is being visited by the UE-B. 
7.
A SIP Provisional Response ACK (PRACK) is sent from the P-CSCF in the Visited Network to the UE-B. 
8.
The SIP PRACK is answered with a SIP 200 OK. The SIP 200 OK is sent from the UE-B to the P-CSCF in the Visited Network. 

9.
The SIP PRACK is answered by a SIP 200 OK message. The SIP 200 OK is sent from the P-CSCF to the S-CSCF.

10.
The SIP PRACK is answered by a SIP 200 OK message. This message is sent from the S-CSCF to the UE-A.

11.
When the media information have been exchanged, the resource reservation is initiated. This leads to the activation of a PDP context from the UE-A (11a) and from the UE-B (11b). When a PDP Context is activated for a Prepaid subscriber, the SGSN opens a standard CAP dialogue with the Prepaid Service running on a CSE (In the figure it is assumed that the CSE is located on the PPS). During this PDP context activation (1) the GPRS charging ID and the GGSN address are transmitted within the CAP dialogue to the PPS and (2) the access network charging is initiated.

12.
When the network resources have been reserved, the UE-A reports this status by sending a SIP COMET message.

13.
The SIP COMET message is forwarded from the S-CSCF to the P-CSCF.

14.
The SIP COMET message is forwarded from the P-CSCF to the UE-B.

15.
The standard SIP session setup continues by sending a SIP 200 OK (Response to the SIP COMET) from UE-B to the P-CSCF.

16.
The SIP 200 OK is forwarded from the P-CSCF to the S-CSCF.

17.
The SIP 200 OK is forwarded from the S-CSCF to the UE-A.

18.
The standard SIP session setup is continued. This is performed by sending a SIP 180 Ringing message from UE-B to the P-CSCF. 

19.
The GPRS Charging ID and the GGSN address are read by the P-CSCF from the GGSN. How and at what time this information is transferred, is for further study. 

20.
The charging correlation information is assembled at the P-CSCF. The charging information consists of: (1) the ICID, (2) the GGSN address and (3) the GPRS Charging ID for each PDP Context that has been opened for media streams. The complete information is afterwards added to the SIP Ringing message that is forwarded from the P-CSCF to the S-CSCF. 

21.
In the case of prepaid charging, the correlation information is passed to the PPS. The manner in which the correlation vector is passed is for further study. The PPS then performs the correlation based on the information received from the SGSN and from the S-CSCF. It then enforces the charging model that is used for the service. 
22.
The SIP Ringing message is forwarded from the S-CSCF to the UE-A.

23.
The standard SIP session setup is continued by sending a SIP 200 OK message (Response to the SIP INVITE) from the UE-B to the S-CSCF.

24.
The SIP 200 OK message is forwarded from the P-CSCF to the S-CSCF.

25.
The SIP 200 OK is forwarded from the S-CSCF to the UE-A.

26.
A SIP ACK message is sent from the UE-A to the S-CSCF.

27.
The SIP ACK message is forwarded from the S-CSCF to the P-CSCF.

28.
The SIP 200 OK message is forwarded from the P-CSCF to the UE-B.
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