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Abstract of the contribution: Creates a new section to clarify Interaction Logic, its functionality and service classes. There is no functionality added by adding this section, but some text reordering and editorials are proposed.  
1. Introduction

This contribution proposes three changes in section 5.1:

· The Service Broker architecture described in section 5.1 requires: Interaction logic and Services Classes. Currently, these two concepts are described all in section 5.1.2 under the heading Service Classes. To add clarity to the document, this contribution proposes to create a new section were Interaction logic is and use case are described in a separate subsection from Service Classes. The following editor’s note originally in section 5.1.2 has been moved to section 5.1.3 
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.
· As an implementation option, the SB can download Interaction Logic from the HSS. I such case, there is a need for enhancing the subscriber profile to contain such information. This contribution proposes to document such enhancements in  section 5.1.6.
· Text in section 5.1.4 regarding interface between the SB and the HSS need align with the concept that the interface between SB and HSS is optional. 
2. Proposal
· Section 5.1.4 reward enhancements to Sh (or Cx) interface needed to download interaction logic to reflect it is an architectural option.

· Architecture reference model clean-up.

· Section 5.1.6. Other enhancements – User profile will need to be enhanced in order to store interaction logic.

The following revised text is proposed for inclusion in TR 23.810.
*** FIRST CHANGE ***
5
Architecture Alternatives

5.1
Service Interaction Management by Service Brokers

The Service Brokering Functions under consideration can be centralized on a single Service Broker, distributed, or hybrid (i.e. both centralized and distributed) in order to manage the interactions among multiple Application Servers.
5.1.1
Architecture Alternatives to Interaction Management by Service Brokers

Two service interaction management scenarios are considered: 

· Centralized service interaction management: where a centralized Service Broker is used to coordinate and control the interactions among multiple interacting applications.

· Distributed service interaction management: where the Service Brokers with service brokering functions coordinate and control the interactions among multiple interacting applications.

In addition, the mixed use of centralized and distributed service interaction management to support a hybrid architecture is also considered.
5.1.1.1
Centralized Service Brokering Functions
In this architecture, the Application Servers involved in offering the integrated service are unaware of the existence of the Service Broker and the S-CSCF views the Service Broker as an Application Server supporting the ISC interface. The Service Broker Functions can be located outside S-CSCF, or embedded in S-SCCF.
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Figure 1 Centralized Service Broker
The interfaces between the Service Broker and the Application Servers continue to be ISC.    

Standards thus need to be defined for the Service Broker including its interfaces and procedures.
5.1.1.2 
Distributed Service Brokering Functions
In this architecture, each Application Server involved in offering the integrated service is equipped by one Service Broker, which may be located independently or embedded in the AS, so that they can coordinate to handle the services involved. The S-CSCF views each Service Broker as one Application Server supporting the ISC interface.   The S-CSCF relays the messages among the Service Brokers until all Application Servers finish their functions.    
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Figure 2 Distributed Service Broker

In order to interwork multiple Service Brokers consistently and coherently, standards are required for protocols and procedures of these distributed brokering functions.
5.1.1.3 
Hybrid Service Brokering Functions

This architecture is a hybrid of the above two architectures.  The Service Brokers under this architecture have to manage service interactions not only among the application servers under its direct control but also with its peer Service Brokers.

Two possible configurations of the hybrid architecture are depicted below.  Note that these are not supposed to be exhaustive as there are many possibilities of hybrid configuration.    These two are just examples of many possibilities.

1)  Architecture Configuration 1 where some server brokers (e.g. the rightmost one) act as both centralized and distributed service brokers.
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Figure 3 Hybrid Service Broker (1)

2) Architecture Configuration 2 where multiple service brokers are interfaced with the S-CSCF and they act as both centralized and distributed brokers.
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Figure 4 Hybrid Service Broker (2)

5.1.1.4
Architecture Alternatives Evaluation
The architectural alternatives in the previous sections are all for single component service interactions (i.e. limited to an S-CSCF under a single user, single session, and single provider domain environment).     Nevertheless, to further simplify the problem scope we conclude that initially there are no distributed service brokering functions but a centralized service brokering function to manage service interactions and integration (i.e. Figure 1 of Section 5.1.1).  The other architectural alternatives including both distributed service brokering functions and hybrid service brokering functions will be FFS.
5.1.2
Interaction Logic
The Service Broker manages the execution of the services or applications based on service Interaction Logic.
Interaction logic may be 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. The interaction logic for Service Broker can be provisioned on the HSS as part of the subscriber’s profile.
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
Equivalent Classes

Services or applications residing on the AS may be 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 may be 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.
Standardization of equivalent classes for services/applications is beyond the scope of the current phase of the study. Each operator can define its equivalent classes.






· 

· 
· 
· 
5.1.4
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 current phase of the study 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.
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. 
Editor’s note: When the SB is a standalone component, whether to use the Sh or the Cx interface is FFS.

[image: image6]
Figure 5.1.3-2. Current Phase of the study Service Broker Architecture (Centralized SB for a single S-CSCF)

5.1.5
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 has the following interfaces to other IMS entities:

· ISC interface 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).

· The Sh (or Cx) interface between the SB and the HSS to download the interaction logic. However, this interface is optional and it is not needed when interaction logic is provisioned on the SB.
Editor’s Note: Harmonization with ISC enhancements in selection 5.5.2 is FFS

When the interaction logic is not provisioned on the SB and the SB downloads it from the HSS through the Sh (or Cx) interface, the Sh (or Cx) interface should carry the following information:

· Interaction Logic expressed as a set of rules based on service invocation history.
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. 

5.1.6
Architecture Impacts Evaluation

In summary, the Service Broker adds additional capabilities to static service brokering functions provided by the initial Filter Criteria in the S-CSCF and enables 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. 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:

· Service A on AS1 – Service C on AS2 – Continue

· Service A on AS1 – Service D on AS3 – Service B on AS 1 - Stop 

· 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
5.1.7
Other enhancements

Editor’s note: This subsection presents enhancements needed by other protocols, interfaces or user profiles to support <solution architecture 1>
When the interaction logic is stored on the HSS and downloaded, the user profile could be used to store this information.
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