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1.
Introduction
This contribution proposes (1) some clean-up of Sections 5.1.2-5.1.4 and (2) a conclusion based on Sections 5.1.2-5.1.4 to clarify the functions of Release 8 Service Broker.
5.1.2
Equivalent Classes

Services or applications residing on the AS are classified into equivalent classes based on their impact on other services or applications.  Interaction logic is captured by either a partial order or a mutual exclusiveness relation among equivalent classes of services or applications.  The SB manages the execution of the services or applications based on either 

· a partial order relation that captures the precedence relations of these services or applications or

· a mutual exclusive relation that defines what services or applications cannot be invoked once certain classes of services or applications have been executed.

Editor’s Note:  Standardization of equivalent classes for services/applications is FFS.

· iFC

Both iFCs (aligned with equivalent classes of services or application) and interaction logic that captures the mutual exclusiveness or partial order relations of services or applications can be provisioned on the HSS as part of the subscriber’s profile and can be downloaded from the HSS to the SB via the Sh interface when the services are activated via an initial request.

Editor’s note: Potential use of Cx is FFS

Editor’s note: The identification of potential interaction issues between iFCs in the S-CSCF and iFCs/interaction logic in the Service Broker function are FFS

Details of data representation for both iFC and interaction logic are a stage 3 issue.
5.1.3
Architecture Reference Model

Editor’s note: This section presents the proposed functional element architecture to support <solution architecture 1> 
An architecture reference model of the Service Broker is depicted below. In this reference architecture, the Service Broker (SB) has the following interfaces:

· ISC interface to the AS (e.g. SIP AS, IMS-SSF, OSA-SCS) and the S-CSCF. 

· Sh interface to the HSS to download the iFC and interaction logic

Note 1: It is FFS whether enhancements to the ISC interface are needed for SB-AS communications.

This architecture can be applied to various types of IMS service brokering functions regardless whether they are centralized, distributed, or hybrid:   

· For centralized service brokering functions as depicted in Section 5.1.1.1, the S-CSCF will interface with only one SB, the SB interfaces with multiple ASs.

· For distributed service brokering functions as depicted in Section 5.1.1.2, the S-CSCF interfaces with multiple SB and each SB interfaces with only one AS.

· For hybrid service brokering functions as depicted in Section 5.1.1.3, each S-CSCF may interface with multiple SBs while each SB may also interface with multiple ASs.
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Figure 5.2.1-1 Reference Architecture

The SB is represented as a dotted box to indicate that it can be either a standalone network entity, i.e. a separate component from the AS and the S-CSCF, or it can be implemented as part of the AS or the S-CSCF.

5.1.4
Identified Impacts to Current Architecture and Interfaces

Editor’s note: This subsection presents the architecture and protocol enhancements to be made to the current architecture to support <solution architecture 1>
The impact of the SB reference architecture on the current IMS architecture and interfaces is as follows:

The SB is added as a new functional component in the IMS architecture and can be a separate component from the AS and the S-CSCF, or it can be implemented as part of the AS or the S-CSCF. The SB reference architecture add two new interfaces are added to to other IMS entities, i.e.

· ISC interface between the SB and the AS (e.g. SIP AS, IMS-SSF, OSA-SCS) and the SB and the S-CSCF. 

· Sh interface between the SB and the HSS to download the iFC and interaction logic

Editor’s note: Potential use of Cx is FFS

The ISC between the S-CSCF and the SB remain the same as the ISC interface used between the S-CSCF and the AS since the SB is viewed as an AS to the S-CSCF..

Editor’s Note: Enhancements to the ISC interface for SB-AS communication is FFS

Editor’s Note: Harmonization with ISC enhancements in selection 5.5.2 is FFS

The Sh interface between the SB and the HSS shall carry the following information:

· Interaction Logic

The role and use of iFC may need to be aligned with the notion of equivalent classes of services or applications.  This is FFS.

Note 1: When the SB is part of the S-CSCF, the ISC interface between the SB and the S-CSCF is internal to the S-CSCF. 

Note 2: When the SB is part of the AS, the ISC interface between the AS and the SB is internal to the AS. 

2.   Proposal

The following revised text is proposed for inclusion in TR 23.810.
*** FIRST CHANGE ***
5.1.2
Equivalent Classes

Services or applications residing on the AS are classified into equivalent classes based on their impact on other services or applications. Each class is then assigned a unique Service (Class) ID.  Interaction logic is captured by a set of rules based on the service invocation history that is a list of (Service ID, Service Effect).  The SB manages the execution of the services or applications based on these rules 
   

Editor’s Note:  Standardization of equivalent classes for services/applications is beyond the scope of Release 8      Service Broker.   This will be left open for each operator to define as service interactions across different operator domains are beyond the scope of Release 8 Service Broker.

The interaction logic for Service Broker can be provisioned on the HSS as part of the subscriber’s profile and downloaded to the SB via the Sh (or Cx) interface when the services are activated via an initial request OR it can be provisioned locally in Service Broker.
Editor’s note: When the SB is part of the S-CSCF, the Cx interface will be used.  When the SB is part of the AS, the Sh interface will be used.   When the SB is a standalone component, whether to use the Sh or the Cx interface is FFS.


The following use case demonstrates how iFCs in the S-CSCF and interaction logic in the Service Broker work together to manage IMS service interactions and integration.
Assume via off-line service interaction detection, the following dynamic chaining of services is developed for the subscriber:
Depending on the result of Service A on AS1, if Service A returns success, do Service C on AS3 followed by Service D on AS 4 and stop SIP routing.  Otherwise, do Service B on AS2 and if Service B returns success, also do Service C on AS3 followed by Service D on AS 4 and stop SIP routing; otherwise, do nothing but continue SIP routing.
So there are three ways of chaining the services: (1) Service A (AS1) – Service C (AS 3) – Service D (AS4) – stop routing (2) Service A (AS1) – Service B(AS2) - Service C (AS3) – Service D (AS4) – stop routing, or (3) Service A (AS1) – Service B(AS2) – continue routing,.  To make this happen, we provision the iFC based on the following priority order:


Service A – Service B – Service C – Service D
Then we provision the following interaction rules in the Service Broker:


IF History contains (Service A, Success), SKIP Service B

IF History contains (Service B, Failure), SKIP Service C
  IF History contains (Service B, Failure), SKIP Service D
5.1.3
Architecture Reference Model

Editor’s note: This section presents the proposed functional element architecture to support <solution architecture 1> 
An architecture reference model of the Service Broker is depicted below. In this reference architecture, the Service Broker (SB) has the following interfaces:

· ISC interface to the AS (e.g. SIP AS, IMS-SSF, OSA-SCS) and the S-CSCF. This interface needs to be enhanced to carry the history of service invocations (i.e. Service ID and Service Effect)
· Sh or Cx interface to the HSS to download the interaction logic


This architecture can be applied to various types of IMS service brokering functions regardless whether they are centralized, distributed, or hybrid:   

· For centralized service brokering functions as depicted in Section 5.1.1.1, the S-CSCF will interface with only one SB, the SB interfaces with multiple ASs.

· For distributed service brokering functions as depicted in Section 5.1.1.2, the S-CSCF interfaces with multiple SB and each SB interfaces with only one AS.

· For hybrid service brokering functions as depicted in Section 5.1.1.3, each S-CSCF may interface with multiple SBs while each SB may also interface with multiple ASs.
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Figure 5.1.3-1. Reference Architecture

The SB is represented as a dotted box to indicate that it can be either a standalone network entity, i.e. a separate component from the AS and the S-CSCF, or it can be implemented as part of the AS or the S-CSCF.   The interface between the SB and the HSS is also represented as a dotted line to indicate that this is an optional interface as the interaction logic for the SB can be downloaded from the HSS or can be provisioned locally in the SB.
As the Release 8 Service Broker is scoped to deal with centralized service brokering functions only, the reference architectural in Figure 5.1.3-1 can be expanded into the functional architecture of a centralized Service Broker as follows.
· In general, one SB will manage multiple Application Servers.

· The SB can be a standalone IMS component or be part of the S-CSCF as indicated by dotted box.
· The interface between the HSS and the SB is optional as indicated by dotted line.

[image: image3]
Figure 5.1.3-2. Release 8 Service Broker Architecture (Centralized SB for a single S-CSCF)
5.1.4
Identified Impacts to Current Architecture and Interfaces

Editor’s note: This subsection presents the architecture and protocol enhancements to be made to the current architecture to support <solution architecture 1>
The impact of the SB reference architecture on the current IMS architecture and interfaces is as follows:

The SB is added as a new functional component in the IMS architecture and can be a separate component from the AS and the S-CSCF, or it can be implemented as part of the AS or the S-CSCF. The SB reference architecture has two mandatory interfaces and one optional interface to other IMS entities, i.e.

· [Mandatory Interfaces] ISC interfaces between the SB and the AS (e.g. SIP AS, IMS-SSF, OSA-SCS) and between the SB and the S-CSCF.   Both ISC interfaces will be enhanced to carry IMS service invocation history that is expressed as a list of (Service ID, Service Effect). 
· [Optional Interface] The Sh (or Cx) interface between the SB and the HSS to download the interaction logic.  However, this interface is optional to allow local provisioning of interaction logic on the SB.



Editor’s Note: Harmonization with ISC enhancements in selection 5.5.2 is FFS

The Sh (or Cx) interface between the SB and the HSS shall carry the following information:

· Interaction Logic expressed as a set of rules based on service invocation history.
· Each rule contains a condition based on the service history and the action required when the condition is true. Potential actions for Release 8 include: (1) CONTINUE - continue to route the SIP message to the designated AS and (2) SKIP - return the SIP message to the S-CSCF without routing it to the designated AS.
Details of data representation for interaction logic are a stage 3 issue.

Note 1: When the SB is part of the S-CSCF, the ISC interface between the SB and the S-CSCF is internal to the S-CSCF. 

Note 2: When the SB is part of the AS, the ISC interface between the AS and the SB is internal to the AS. 

*** SECOND CHANGE ***
Conclusion derived from Sections 5.1.2 to 5.1.4
In summery, the Service Broker adds additional capabilities to static service brokering functions provided by the initial Filter Criteria in the S-CSCF and enable the possibility of dynamic service brokering functions in IMS.   Given a set of IMS applications, depending on the subscriber’s requirements there may be multiple sequences or ways of integrating these applications.  With the initial Filter Criteria, only a static order of chaining these applications is possible.   The Service Broker, via the service invocation history in the ISC and rule-based interaction logic provisioned offline, can provide this additional function of dynamically chaining the IMS services at the run time based on service invocation history.   Note that the existing iFC mechanism in S-CSCF will continue to be utilized and play a key role in enabling these dynamic service brokering functions.
Use Case: Given two services Service A and Service B on AS1, one service Service C on AS2, and one service Service D on AS3.  Suppose we need to support dynamic chaining of these services in the following way:

1. Service A on AS1 – Service C on AS2 – Continue
2. Service A on AS1 – Service D on AS3 – Service B on AS 1 - Stop 
3. Service A on AS1 – Service B on AS1 – Stop 

Which of the above will be executed depends on the result of Service A that can be a, b, or c.

To provision the above services, we define the initial Filter Criteria in the S-CSCF and the interaction logic in the SB, respectively, as follows.

iFC: Service A on AS1 – Service C on AS2 – Service D on AS3 – Service B on AS1

Interaction Logic: Rule 1 – IF History contains (Service A, Result a), SKIP Service D and Service B

                 Rule 2 – IF History contains (Service A, Result b), SKIP Service C


    Rule 3 – IF History contains (Service A, Result c), SKIP Service C and Service D
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