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1.
Introduction
In 3GPP TS 22.228, it is mentioned: “Within each IP multimedia session, one or more IP multimedia applications shall be supported. It shall be possible to support multiple IP multimedia applications to efficiently provide a coherent and consistent IP multimedia service experience.  Such support involves identifying which applications are invoked per subscriber, understanding the appropriate order of the set of applications, and resolving application interactions during the session.”
But the definite meaning of application interaction is not described in 3GPP TR 23.810, hence this document seeks to clarify the application interaction scenarios which give a definite description of application interaction model.
2.
Discussion

2.1
Overview
The following diagram illustrates the distribution of applications:
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Figure 1: Application distribution architecture
According to this picture, the description of application interaction can be divided into the following parts:
2.1.1 Application providing party
The applications can be network hosted or terminal hosted, in figure1 for the user A the network hosted applications are applications x1, x2, x4 which provided by AS1, and application x3 which provided by AS2; and the terminal hosted applications are applications a1, a2 which provided by UE1.
Consider different application providing entities, the application interaction can be:
· Interaction between network hosted applications: for example, the interaction between application x1 and x3. And one AS can provide one application or multi application as well, that means the applications can be in the same AS or in different AS.
· Interaction between terminal hosted application and network hosted application: for example, the interaction between application a1 and x1
· Interaction between terminal hosted applications: for example, the interaction between application a1 and a2
Note: In the study item description, it is mentioned:” The objective is to study if there is enhancement needed to the current service interaction management architecture (e.g. SCIM as part of AS and Service Broker as part of OSA GW) in order to satisfy requirements in TS 22.228.” And it is not clear whether the service broker is located in the network side or the terminal side or both. For the service broker enhancement includes a wide range, it is suggested to focus on the network side service broker first, and based on this other types of service broker can be considered if it is needed. Also for the reason that the terminal hosted applications may not under control, so it is suggested only consider the interaction between network hosted applications firstly.
2.1.2 Application type

For IMS service brokering, at least the following types of applications should be consider in the application interaction, they are:

· IMS application provided by the SIP Application Server as defined in TS 23.218 Sec. 5.1. Those types of applications can be connect to Service Broker.

· OSA application provided by the OSA Application Server as described in TS 23.218 Sec 5.1. Those type of applications can be connect by OSA API to OSA Service Capability Server (SCS) and then connect to the Service Broker. The OSA SCS can control the invocation of the OSA applications.
· IN application provide by the Service Control Point (SCP) and those type of applications can be connect by IN protocol such as CAP to the IN gateway i.e. IM-SSF which described in TS 23.218 Sec 5.1 and then connect to the Service Broker. And the IN gateway can control the invocation of the IN applications.
2.1.3 Application providing Type
The applications can be subscribed applications or unsubscribed applications. For the subscribed application, the user shall be engaged in a subscription with a service provider and shall subscribe the application. For the unsubscribed application, the user does not need have a subscription with a service provider and subscribe the application.
Consider the situation about application providing Type, the application interaction includes:
· Interaction between subscribed applications: for example, user A subscribed application x1 and x3, consider the interaction between application x1 and x3

· Interaction between subscribed application and unsubscribed application: for example, user A subscribed application x1, and another user A temporarily invoke an application x3(dial a PSI to recharge money, take for example), consider the interaction between application x1 and x3
· Interaction between unsubscribed applications: for example, user A temporarily invoked an application x2, and then temporarily invoked an application x3, consider the interaction between application x2 and x3
2.1.4 Application invoked or not
Consider the relation of application interaction and whether the application is been invoked, the application interaction includes:
· Interaction between the application has already been invoked with the application that will be invoked: for example, user A has invoked application x1 and will invoke x3, consider the interaction between application x1 and x3

· Interaction between the applications already been invoked: for example, user A has invoked application x1 and x3, consider the interaction between application x1 and x3

2.1.5 Interaction involved party

The applications can be provided to the same user or different user, and in the communication, the involved party may be a machine, so the application interaction includes:
· Interaction between applications for the same user: for example, the interaction between application x2 and x3 that both provided to user A

· Interaction between applications for different users: for example, the interaction between application x1 which provided to user A and y3 which provided to user B
Note: For the reason that cross user interaction is a more complex one, it is suggested to focus on the single user interactions first.
2.1.6 Interaction involved session

In the communication the user can be engaged in muti-sessions, so the application interaction includes:

· Interaction between applications invoked in one session: for example, user A invoke applications x1 and x3 in one session, here consider interaction between application x1 and x3 which are invoked in one session

· Interaction between applications invoked in different sessions: for example, user A invoked application x1 in session1, and invoked application x3 in session 2, consider the interaction between application x1 and application x3
2.1.7 Service Provider Domain
The applications or application server can belong to different service provider, so the application interaction includes:
· Interaction between applications provided by different service provider: for example, user A invoke applications x1 which hosted in AS1 provided by service provider 1, and x3 which hosted in AS2 provided by service provider 2, consider the interaction between application x1 and application x3
· Interaction between applications provided by the same service provider: for example, user B invoke applications y1 and y3 that both provided by service provider 3, consider the interaction between application y1 and application y3
3
Proposal

It is suggested to include the above application interaction scenario into TR 23.810. It can be used as a base for further architecture analysis.
*** FIRST CHANGE ***
Annex X  
x. 1 Application interaction Scenario
The application interaction can be divided into the following parts:
A) Application interaction
Considering the different application providing entities, the application interaction can be:

· Interaction between network hosted applications where the applications can be in the same AS or in different AS’s.

B) Application providing entities
For IMS service brokering, applications provided by at least the following entities should be considered in the application interaction. They are:

· IMS Applications provided by the SIP Application Server as defined in TS 23.218 Sec. 5.1. Those applications can be connected to Service Broker.

· OSA applications provided by the OSA Application Server as described in TS 23.218 Sec 5.1. Those applications can be connect by OSA API to OSA Service Capability Server (SCS) and then connect to the Service Broker. The OSA SCS can control the invocation of the OSA applications.

· IN application provide by the Service Control Point (SCP) and applications that can be connected by IN protocol such as CAP to the IN gateway (i.e. IM-SSF as described in TS 23.218 Sec 5.1) and then connected to the Service Broker, where the IN gateway can control the invocation of the IN applications.

C) Application types
The applications can be of the following types:

· Subscribed Applications. i.e. Applications to which the user subscribes and for which the user requires a subscription with a service provider;
· Unsubscribed Applications. i.e. Applications that require no subscription.
Considering the situation about the application types, the application interaction includes:

· Interaction between subscribed applications

· Interaction between subscribed application and unsubscribed application

· Interaction between unsubscribed applications

D) Application Status
E) Applications can have the following status:

· Invoked;

· Not invoked;
Considering the relationship between application interaction and the application status, the application interaction includes:
· Interaction between an application that has already been invoked and an application that will be invoked

· Interaction between applications that have already been invoked

F) Interaction involved parties
The applications can be provided to the same user or different users, and in the communication, the involved party may be a machine, so the application interaction includes:

· Interaction between applications for the same user
· Interaction between applications for different users
Note： Interaction between application for different users is out of scope.
F) Interaction involved sessions
In the communication the user can be engaged in multi-sessions, so the application interaction includes:

· Interaction between applications invoked in one session

· Interaction between applications invoked in multiple sessions

G) Service Provider Domain

The applications or application server can belong to different service provider, so the application interaction includes:

· Interactions between applications provided by different service providers
· Interactions between applications provided by the same service provider
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