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Introduction
An IMS Service Broker (SB) architecture as depicted below has been agreed in the SA2#59 in Helsinki. 
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The SB is represented as a dotted box to indicate that it can be either a standalone, separate component from the AS and the S-CSCF, or it can be part of the AS or the S-CSCF in the actual implementation.

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

It is noted that it is FFS whether enhancements to the ISC interface are needed for SB-AS communications.
On the other hand, the ISC between the S-CSCF and the SB would remain the same as the one used between the S-CSCF and the AS since the SB is viewed as an AS to the S-CSCF.
As the key functions of the SB are for service interaction management, this contribution presents an approach of service interaction management via the SB and then discusses the required information exchange over the Sh interface between the HSS and the SB to support this approach.
· Service Interaction Management Approach via the SB 
In this approach services or applications residing on the AS are classified into equivalent classes based on their impact on other services or applications.  
For example, all Call Forwarding (CF) services, no matter whether they are CF unconditional, CF on busy, CF on no answer etc. are of the same equivalent class because the way they impact other services or applications are the same (this is also FFS).  Likewise, all Terminating Screening Services no matter whether they are based on unavailability of Caller ID, country code/area code, or a blacklist, would belong to the same equivalent class. 
Note: Standardization of equivalent classes for services/applications is FFS.
Based on this notion of equivalent classes, standard ways of managing service interactions among equivalent classes of services or applications can be defined.  For examples, between Call Forwarding services and Terminating Screening services, Terminating Screening services would always take precedence over Call Forwarding services because the network should never forward any terminating calls that would be rejected by the subscriber.  
There are also equivalent classes of services or applications that cannot co-exist (i.e. they have unmanageable service interactions and thus are mutually exclusive).  For example, Do Not Disturb services are mutually exclusive with all other terminating services and Forwarding services are mutually exclusive with Voice Mail services. 

The SB is the one to ensure these services or applications are properly executed at the runtime based on their interaction logic.   Such interaction logic can be 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.
As an example of the former case, on top of Call Forwarding services and Terminating Screening services, suppose we add a third classes of services or applications, Call Logging services, that log every terminating calls based on no conditions, a black list, or specific country codes. The partial order among these three classes of services or applications can then be defined as:

· Both Terminating Screening and Call Logging services must be executed before Call Forwarding services.

· But Call Logging and Terminating Screening services can be executed in any precedence order.

The interaction logic of equivalent classes of services or applications can be defined before service provisioning once equivalent classes of services or applications and their standard ways of interactions are defined.
Note: Under this approach, the role and use of iFC needs to be aligned with the notion of equivalent classes of services or applications.  This is FFS.
· Information Exchange over the Sh Interface to Support Service Interaction Management
From the above discussion, it becomes clear that the information required for service interaction management via the SB are (1) iFCs that aligned with equivalent classes of services or application and (2) interaction logic that captures either partial order or mutual exclusiveness relations of services or applications under the management of the SB.  Such information is 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.

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

· SB Difference from S-CSCF’s iFC mechanism in terms of service interaction management
· The order in which applications are executed by the SB may not be static due to the 
nature of “mutual exclusiveness” and "partial order" relations.  For example, the partial order for Terminating Screening (TS), Call Logging (CL), and Call Forwarding (CF) services is 

· Both Terminating Screening and Call Logging services must be executed before Call Forwarding services. 

· But Call Logging and Terminating Screening services can be executed in any precedence order 

Any of the execution order by the SB is possible:

· TS followed by CL followed by CF or 
· CL followed by TS followed by CF or

· TS and CL in parallel then followed by CF.

The SB can decide the order at run time based on performance consideration. 

· In S-CSCF, iFC is in total order, not partial order.  There is also no notion of mutual exclusiveness.  This defines a static order of assessing iFC and invoking the service(s) in the AS. 

· In S-CSCF, there is no notion of equivalent classes of services or applications.  The SB adopts this notion and also aligns the use and role of iFC with this notion such that it can better manage service interactions in a predicable manner because interaction management among equivalent classes of services can be defined and standardized. 

· For those services or applications that are not standardized in an equivalent class, the management of their interactions with other applications will be ad hoc and this can be done by providing additional mechanism in the SB that is not available in the S-CSCF.
*** FIRSTCHANGE ***
5.1.3
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. 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 SB reference architecture add two new interfaces are added to to other IMS entities, i.e.
· 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

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

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.

*** End of FIRSTCHANGE ***
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