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This document contains information flow diagrams and description for three Pre-Paid Call service examples in IMS. The information flows examine messages and information that flow across the newly proposed 3GPP IP Multimedia Subsystem Service Control (ISC) interface using SIP as the control protocol. The platforms that offer these services are OSA SCS and CAMEL CSE.

The purpose of this exercise is to detail the service invocation flows using SIP protocol for transporting information across the ISC interface. The flow examples are meant to facilitate the work of CN groups for preparing Stage 3 specifications of the ISC interface protocol. 

A companion contribution, N1-010986, contains similar exercises for “Call Forwarding” service scenarios. 

It is proposed that a new informative annex is added to 23.218 giving examples of signalling flows for the service platform on a number of key services, and that the flows in this contribution are included in that annex.

1. Pre-paid Call Service through Service Platforms

Figure 1 presents the network configuration for a pre-paid call service scenario. In this configuration, Subscriber A, shown as UEa is a prepaid subscriber. The pre-paid service logic resides in a service platform interfacing the IMS CN via the ISC. Every call that Subscriber A makes needs to be ‘controlled’ by an application residing in the service platform. The AS is programmed to provide instructions to the S-CSCF of UEa for all outgoing and incoming calls/sessions associated with the UEa. It is responsible for determining the duration of a call/session based on a credit facility maintained in the application server itself.
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Figure 1. Pre-Paid Call Service Control Provisioning

(service logic residing in an application server)
The purpose of this example is to identify the requirements for the functionality that needs to be incorporated in the ISC to support the prepaid service. 

Assumptions

· The example is a simple sunny day scenario, where a subscriber makes a call and has enough credit to make a call to last for certain duration. 

· All call origination and termination flows are consistent with the already agreed basic call flows in TS 23.228.

· The Prepaid service scenarios introduced here are based on the mechanisms available in CAMEL and OSA
. The AS monitors the timer for the pre-paid session time threshold. Alternatively, the CSCF can be provided with a time threshold (requirement for data volume threshold needs to be investigated by the AS) and run the timer. 

· At some point in time the credit required to proceed with the call runs out and the call is disconnected by the prepaid service. 

· Service triggering is based on a Mobile Originating (MO) call attempt.

· The AS controls the entire duration of the call/session made by subscriber A. It includes setting the threshold for each call/session.

2. CAMEL based Pre-paid Service Control Information Flows

Figure 2 shows the prepaid service example for the scenario where the example is based on CAMEL. The flows between the CSE and the IMSSF are based on existing CAMEL information flows. Detail parameters are not provided, and it is recognised that additional parameters needs to be conveyed. 
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Figure 2 CAMEL CSE based Pre-Paid Call Information Flow 

Detailed description of the information flows is provided below :

1. The S-CSCF of UEa receives a SIP invite message form UEa.

2. Based on the information obtained from the UEa service profile (during registration), the S-CSCF detects that the criteria for the certain pre-defined triggers are met, upon which it shall send a notification of that fact to the CSE via the IM SSF. In this example, the INVITE message is forwarded to the IM SSF. 

3. The IM SSF recognises that the INVITE message is for the invocation of a new service for the subscriber. The IM SSF examines the Originating CAMEL subscription Information (O-CSI), obtains the address of the CAMEL Service Environment and forwards an initial service request (InitialDP) to the CSE. 

4. The CSE arms the necessary Detection Points (DPs) required as per the service logic. In this example O_Answer and O_Disconnect are armed. This would mean that a notification needs to be sent to the CSE when the call/session is established and when it is torn down.

5. As subscriber A is a prepaid subscriber, the CSE requests the IM SSF to inform and instruct the S-CSCF as follows:

5a. The CSE will set the time threshold that the call may last. A CAP ApplyCharging message will be sent to the IM SSF.

5b. The S-CSCF to continue the call to the intended terminating user.

Author’s note: An alternative timer setting would be a message from the CSE to the S-CSCF to indicate the time threshold to be monitored by the S-CSCF. 

6. The IM SSF needs to translate the ApplyCharging messages in such a way that it conveys the necessary information to the S-CSCF to redirect the INVITE message to the intended terminating UE. Additional information required would be the action to be taken on threshold being reached (i.e., CSE initiated session/call release instruction to the S-CSCF). 

7. The originating S-CSCF forwards the INVITE to the I-CSCF of the called subscriber network. 

8. The I-CSCF of the UEb queries the HSS to obtain the S-CSCF of the UEb.

9. The HSS returns UEb’s S-CSCF location.

10. The I-CSCF forwards the SIP INVITE message to the S-CSCF of the UEb. 

11. The UEb is notified of the incoming call.

12. The UEb accepts the incoming call and sends an SDP(Progress) back to the S-CSCF.

13. The terminating S-CSCF sends an SDP (Progress) message to indicate to the I-CSCF that UEb accepted the call.

14. The I-CSCF forwards the SDP message to the originating S-CSCF.

15. The S-CSCF sends an SDP message indicating to the UEa that call/session establishment has been agreed.

16. Bearer establishment and call set up between the UEa and the UEb is performed following the procedure described the basic call flow sections for originating and terminating sections (See TS 23.228).

17. Indication sent to the S-CSCF that the call/session has been established. In this example, the INFO message is used to convey this information.

18. The S-CSCF, in its “only proxy” mode, proxies the INFO message to the IM SSF that the call/session has been established. 

19.  As part of the CAMEL operation, the IM SSF translates the bearer establishment into a ReportBCSMEvent (O_Answer) to the CSE.

20. The IM-SSF detects that the time threshold has been reached and sends an ApplyChargingReport to the CSE upon receiving threshold expiration notice. 

21. The prepaid service logic in CSE instructs the S-CSCF (via IM SSF) to release the session (the assumption here is that the subscriber has no further credit
. 

Author’s note: Ideally, at this stage the UEa should get a notification that his/her credit has expired. For the IM-SSF to be able to intervene in a session (e.g. upon prepaid credit expiry), it will have to switch to 3rd party call controller mode. For simplification, this additional operation is ignored in this example.

22. The IM SSF, switching to the 3rd party call control (3pcc) mode, initiates a BYE message to the S-SCSF.

23. Bearer/Session Release per procedure described in TS 23.228 (Section 5.10.3.2) on “a network-initiated IM CN subsystem application session release pertinent to various service scenarios (e.g., administrative, or pre-aid).

24. The originating S-CSCF sends a BYE message to the terminating I-CSCF.

25. The I-CSCF forwards the BYE message to the terminating S-CSCF.

1.2. OSA based Pre-paid Call Service Information Flows

Figure 3 show the same prepaid example but for the situation where the application is based on Open Service Access (OSA). The assumption is that the application running on the OSA AS has been properly authenticated and authorised by the OSA Framework procedures described in 3G TS 23.127.
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Figure 3.  OSA AS based Pre-Paid Call Information Flows
The main point of this example is to show the SIP messages that are transmitted between the S-CSCF and the OSA SCS in order to control the service. The OSA prepaid service application for this example makes use of the Generic Call Control Service Capability Feature (SCF) of OSA API. However, the exercise can be equally applied to an OSA based Multi-Party Call Control SCF as shown in the annex. The only difference is that the content of the message may be modified according to the service logic. As shown in the annex, the SIP message types are the same for both Generic and Multi-party call control scenarios. The reason for the use of the Generic Call Control scenario is that the figure and flow description becomes simpler and shorter with no loss of generality.
Detailed textual description of the information flows is provided below :

1. The S-CSCF of the UEa receives a SIP invite message form the UEa.

2. Based on the information obtained from the UEa service profile (during registration), the S-CSCF detects that the criteria for certain pre-defined triggers are met, upon which it shall send a notification of that fact to the OSA AS via the OSA SCS. In this example, the INVITE message is forwarded to the OSA SCS. 

3. The OSA SCS recognises that the INVITE message is for the invocation of a new service for the subscriber. The OSA SCS examines the Originating user subscription Information, obtains the address of the OSA AS service platform and forwards a “.callEventNotify” to the OSA AS including the reference to the call object. 


4. As UEa is a prepaid subscriber, the OSA AS needs to instruct the S-CSCF about the time threshold that the call may last. A “superviseCallReq()“ method for charging is invoked on the OSA SCS. This method is invoked to request the OSA SCS to supervise this particular call, to monitor the time threshold. 

5. The OSA AS also requests the OSA SCS to continue this call by invoking “routeReq()” on the Call object on the OSA SCS.

6. OSA SCS will translate the “superviseCallReq” into needed information for the S-CSCF by sending a SIP Invite message to the S-CSCF. 

7. Upon receiving the SIP Invite message, the S-CSCF of the UEa proxies the SIP INVITE message to the I-CSCF of the called subscriber network. 

8. The I-CSCF of the UEb queries the HSS to obtain the S-CSCF of the UEb.

9. The HSS returns UEb’s S-CSCF location.

10. The I-CSCF forwards the SIP INVITE message to the S-CSCF of UEb. 

11. The UEb is notified of the incoming call.

12. The UEb accepts the incoming call.

13. The terminating S-CSCF sends an indication to the I-CSCF that the UEb accepted the call.

14. The -CSCF forwards the SDP message to the originating S-CSCF.

15. Indication sent to the UEa that call/session has been established.

16. Bearer establishment and call set up between the UEa and the UEb is performed following the procedure described the basic call flow sections for originating and terminating sections (See TS 23.228).

17. Indication sent to the S-CSCF that the call/session has been established. In this example, the INFO message is used to convey this information.

18. The S-CSCF, in its “only proxy” mode, proxies the INFO message to the OSA SCS that the call/session has been established. 

19. The OSA SCS will notify the OSA AS of the occurrence of this event by invoking the “routeRes()” method on the OSA AS. This event was initially armed by the “routeReq()” in flow 5.  

20. The OSA SCS detects that the threshold has been reached and notifies the OSA AS of the threshold expiration by invoking the “superviseCallRes()” method.

21. Upon notification of expiration of the time threshold by the OSA AS, the prepaid service logic instructs the OSA SCS to release the session via an “.release()” method invocation on the OSA SCS.

Author’s note: Ideally, at this stage the user should get a notification that his/her credit has expired. However for the sake of simplicity, this step is ignored for the time being.

22. The OSA SCS, switching to the 3rd party call control (3pcc) mode, sends a BYE message to the S-SCSF.

23. Bearer/Session Release per procedure described in TS 23.228 (Section 5.10.3.2) on “a network-initiated IM CN subsystem application session release pertinent to various service scenarios (e.g., administrative, or pre-aid).

24. The I-CSCF sends a BYE message to the terminating S-CSCF.

25. A BYE message is sent to the UEa.

Proposal

It is proposed that a new informative annex is added to 23.218 giving examples of signalling flows for the service platform on a number of key services, and that the flows in this contribution are included in that annex.

ANNEX

Pre-Paid Service Multi-Party Call Scenario

Figure A.1 presents an information flow diagram for the pre-paid service control using an OSA based “Multi-party Call Control” Service Capability Feature (SCF). It is shown in the same network configuration setting as the one presented in the main part of this document, Figure 3. For the purpose of identifying the SIP messages used in the OSA based Pre-Paid service control, both generic and multi-party call control scenarios have shown the same functional behaviour. The SIP messages transported between the S-CSCF and the OSA SCS in both cases are INVITE, REDIRECT, INFO and BYE. While the information content may differ (as in the generic case a single call is the subject of monitoring versus the case of a multiparty session where several call legs are monitored), the overall flow pattern is the same. . Furthermore, for the purpose of determining IMS requirements, it is not an issue what messages are exchanged beyond the OSA SCS server.
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Figure A.1 OSA Based Multi-Party Call Control Pre-Paid Service Information Flow
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� The same exercise can be conducted for SIP AS based Pre-Paid Call service. However, in this document, we picked two commonly available and used pre-paid service platforms for the purpose of illustrating the applicability of SIP to transport SIP messages for control of the service.


� This is based on the assumption that the service logic reserves some credit per session, since a user may request multiple session.
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