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Introduction

At the SIP+ drafting meeting on 2-3 May in Sophia Antipolis a list of interface requirements has been compiled for the SIP+ interface [S2-011026]. This contribution shows 2 specific service examples to show how these different requirements can be fullfilled. 

Considerations

Two service examples are presented below, and explained briefly. The examples assume using the SIP-protocol on the SIP+ interface with a possible minimum set of extensions. 

1. Pre-paid subscriber calling a premium rate service

In this example prepaid is used as the charging method. The prepaid logic is implemented in Application Server 2 (APSE2), which has access to the relevant databases. For APSE2 to be able to do the required service control, it has to be on the signaling path of all requests made by or destined to a prepaid subscriber. Thus, the service profile for each prepaid subscriber stored in the HSS contains rules to route every request to APSE2 (or an identical server for load sharing purposes). 

APSE2 operates in SIP proxy or back-to-back User Agent modes depending on the task and implementation. It is required to perform the following functions:

· Proxying and record-routing of incoming or outgoing requests to and from a prepaid subscriber (INVITE, BYE etc.): APSE2 acts as a session stateful proxy. It inserts itself in the record-route header of the first request (usually INVITE) in order to see also the forthcoming requests within the same call leg (e.g. BYE). By doing that, APSE2 is always aware of a prepaid user's SIP sessions and other SIP services. According to the prepaid functions, it is able to monitor and modify the remaining credit for the subscription.

· Informing the subscriber of credit thresholds: APSE2 is able to send a notifications (NOTIFY, MESSAGE) to the prepaid subscriber when a certain limit in credit availability is reached. The notification can be interpreted in the terminal and displayed to the user in desired fashion. 

· Termination or modification of the currently ongoing session. When the subscription runs out of credit the ongoing sessions need to be terminated or modified. This requires APSE2 to act as a back-to-back User Agent to be able to issue e.g. BYE or re-INVITE for both parties in the session according to the application logic. This later may imply the playing of an announcement to the prepaid subscriber.

In addition, the example contains a case that a prepaid subscriber initiates a session to a specially charged service (e.g. a premium charge voice call). This is handled by another Application Server, APSE1. The function of APSE1 is that it is able to determine the charge for a given session or service. This can be achieved so that each initial request to a specially charged service is routed to APSE1. APSE1 can then proxy or redirect the request back with the charging related parameters. In this example the charging parameters are also interpreted in APSE2 for the prepaid service.

It is not necessary for APSE1 to do record-routing, unless there are some special application rules for making it necessary to see the further requests in a session. Thus, APSE1 has good scaling properties, as it does not require to keep session state information.

It is also possible that APSE1 translates the original premium rate service number to the physical URL of the device "behind" the premium service. The physical URL can be conveyed in the INVITE request that is proxied back to the S-CSCF.

Obviously APSE1 and APSE2 functionality could be implemented in a single integrated Application Server element.  They are clearly separated in this example, as the services they are executing can be well separated.

The example itself is illustrated in the figures below. 
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Figure 1. Session establishment.

Figure 1 presents an ordinary session establishment by a prepaid subscriber. As INVITE arrives at the originating S-CSCF (1.), the S-CSCF starts to route the request according to global and subscriber specific service routing rules downloaded from the HSS at registration time. In this case, these rules specify that sessions to special addresses are first routed to APSE1 for charge determination (2.). Thus, INVITE is sent to APSE1. APSE1 proxies it back to S-CSCF and inserts a charging information in the request (3., charge=y). APSE1 can additionally the original premium rate service number to the physical URL of the device "behind" the premium service. The S-CSCF then proxies the request to APSE2 (4.) according to service routing rules. APSE2 consults the account database (5.) and starts the prepaid logic, such as timers, credit counters etc. APSE2 interprets the 'charge=y' parameter from the INVITE and sets its credit counters, timers accordingly. It then proxies the INVITE back to S-CSCF and inserts itself in the Record-Route header (6.). After that, S-CSCF sends INVITE towards the final destination.

Both S-CSCF and APSE2 maintain session state. They both will receive all further requests and responses related to the session. APSE2 records enough information about the session parameters so that it is able to issue requests to the session by itself (call-id, to, from etc.). APSE1 does not have to maintain any state on the session after the initial INVITE transaction has finished.
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Figure 2. Notification of current credit information. 

Figure 2 shows how APSE2 can notify the prepaid subscriber about the current credit information. In SIP at least MESSAGE, NOTIFY and INFO methods could be used for this purpose. In this example MESSAGE method is selected. Credit-left information can be carried in the MESSAGE payload so it only needs to be understood and interpreted by APSE2 and the terminal.
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Figure 3. Session termination by either of the parties.

Figure 3 illustrates an ordinary session termination by either of the involved parties. As APSE2 is in the Record-Route header, it will receive BYE, and it is thus able to clear all session related state and stop the prepaid service related credit counters.
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Figure 4. Session termination by APSE due to running out of credit.

Figure 4 depicts a case where APSE2 wants to terminate an ongoing session or service as user's credit has run out. APSE2 issues BYE request to both parties involved in the session. Instead of BYE, APSE2 could e.g. only terminate video component of the session by issuing re-INVITE to both parties with appropriate SDP.

2. Sequential session offering

In this example the session originator decides to initiate a session (e.g. a chat or game session) with one of his/her friends. When sending the first INVITE, the originator uses the group URL of his/her friends as the destination of the request. The group URL is resolved to a set of subscriber URLs by the Application Server (APSE) and the search for partners will begin sequentially in a certain order. If the first potential partner is not available, or rejects the session invitation, the search continues and the APSE tries to connect the second partner from the URL list. The searching procedure lasts until one of the partners accepts the invitation and answers the invitation with a 200 OK response.

The example itself is illustrated in Figure 5 below. For sake of simplicit, only the initial INVITEs, and their final responses have been presented in the figure.
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Figure 5 - Sequential session offering
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