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1.
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.

This contribution is to clarify the allocation of service brokering functions in AS, in S-CSCF, or as a standalone Service Broker.
Existing service brokering functions in the IMS can be depicted by the picture below.
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Three services PTT (Push to Talk), GLM (Geographical Location Manager), and Presence residing on Application Server B are managed by the SCIM while the services residing on Application Servers A, B, and C including Prepaid and Call Restriction Applications are managed by the Filtering Criteria in the S-CSCF.   Note that via the SCIM, Application Server B coordinates internally among PTT, GLM, and Presence applications and via Filter Criteria the S-CSCF arbitrate among different features on Application Servers A, B, and C.

As the SCIM is considered as an internal mechanism of the AS, it is beyond the scope of standardization.  Thus only the Filter Criteria is the accepted standards for managing IMS service interactions.   The Filter Criteria mechanism can be depicted in the picture below.
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It provides a static, total order of invoking services in the Application Servers based on the following procedure:
1. Check if the public user identify is barred; if not, then proceed.

2. Check if this request is an originating or a terminating request.

3. Select the iFC for a session case (originating or terminating etc.)

4. Check if this request matches the iFC that has the next highest priority

· If matched, S-CSCF forward this request to the specified AS.  After the SIP message is returned from the AS, repeat (4) based on the SIP message returned.

· If not matched,  Repeat (4).

· If no more iFC available, S-CSCF proceeds to route the call.

This procedure has been amended in TR 23.810 (Section 5.5.2) by adding compatibility class or equivalent class (EC) to Initial Filter Criteria as depicted below.
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With these classes associated with iFC any incompatible (i.e. mutual exclusive) classes can thus be identified during the service execution to avoid service interactions problems (see TR 23.810 for details.)

Our proposed service brokering functions go beyond the above enhancement.  These functions are explained below based on where they are allocated:

· As a standalone IMS component, Service Broker,

· Embedded in S-CSCF, or

· Embedded in AS

1. Service broker functions in a standalone IMS component (Service Broker)
The picture below shows that when Service Broker is a standalone component, it manages services on ASes based on iFCs tagged with service equivalent classes.   Ideally, the relations among these service equivalent classes have been defined by:
· Mutual exclusive relation – when two services are mutually exclusive.  The invocation of one service excludes the other from execution, or
· Partial order relation – The relation of those services that do not exclude each other can be expressed as a partial order which means some services may be invoked independently without affecting other services.
In the picture below, we have a use case of four services residing on AS1, AS2, AS3, and AS4 respectively.  The mutual exclusiveness relation is between the services on AS1 and AS2 and the partial ordering relations are as follows.

· AS1 before AS3

· AS2 before AS3

· AS3 before AS4

There is no impact to the S-CSCF.  The iFC procedure in the Service Broker is as follows.

1. Check if the public user identify is barred; if not, then proceed.

2. Check if this request is an originating or a terminating request.

3. Select the iFC for a session case (originating or terminating etc.)

4. Check if this request matches the iFC that is the next in the partial ordering
· If matched, check whether this iFC has been excluded from invocation based on the mutual exclusiveness relation.   

· If no, S-CSCF forward this request to the specified AS.  After the SIP message is returned from the AS, repeat (4) based on the SIP message returned.  

· If yes, ignore this iFC, repeat (4) based on the SIP message returned.
· If not matched,  Repeat (4).

· If no more iFC available, S-CSCF proceeds to route the call.
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2. Service brokering functions embedded in S-CSCF

As depicted below, the iFC procedure defined for the existing S-CSCF will need to be modified with the enhanced service brokering function.  This procedure has been described in the previous section.
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3. Service brokering functions embedded in Application Servers

Depending on whether the Application Servers involved belong to the same provider or not, there are two possible ways to allocate service brokering functions.

· If all application servers belong to the same provider, the following picture depicts the easiest way to allocate service brokering functions.
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Note that the service broker acts like the SCIM within an Application Server to manage multiple services and its iFC procedure will be the same as previously described.
· If application servers belong to different providers, the following picture depicts how service brokering functions can be allocated.
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The picture shows that each Application Server has an embedded Service Broker (SB).  All these SBs have the knowledge of how it may need to work with other SBs for service interactions management based on pre-agreed mutual exclusiveness and partial ordering relations of services.  The SBs on the Application Servers will route the SIP signalling to the other ASes via the S-CSCF in order to chain the services on different Application Servers together.  The iFC mechanism of S-CSCF is only used to route the SIP request to the next AS in the chain. 
2.   Proposal

The following text is proposed for inclusion in TR 23.810.
*** FIRSTCHANGE ***
5.6. Allocation of Service Brokering Functions

The Service Brokering functions are explained below based on where they are allocated:

· As a standalone IMS component, Service Broker,

· Embedded in S-CSCF, or

· Embedded in AS

1. Service broker functions in a standalone IMS component (Service Broker)

The picture below shows that when Service Broker is a standalone component, it manages services on ASes based on iFC tagged with service equivalent classes.   Ideally, the relations among these service equivalent classes have been defined by:

· Mutual exclusive relation – when two services are mutually exclusive.  The invocation of one service excludes the other from execution, or by

· Partial order relation – The relation of those services that do not exclude each other can be expressed as a partial order which means some services may be invoked independently without affecting other services.

In the picture below, we have a use case of four services residing on AS1, AS2, AS3, and AS4 respectively.  The mutual exclusiveness relation is between the services on AS1 and AS2 and the partial ordering relations are as follows.

· AS1 before AS3

· AS2 before AS3

· AS3 before AS4

There is no impact to the S-CSCF.  The iFC procedure in the Service Broker is as follows.

1. Check if the public user identify is barred; if not, then proceed.
2. Check if this request is an originating or a terminating request.
3. Select the iFC for a session case (originating or terminating etc.)
4. Check if this request matches the iFC that is the next in the partial ordering
· If matched, check whether this iFC has been excluded from invocation based on the mutual exclusiveness relation.   

· If no, S-CSCF forward this request to the specified AS.  After the SIP message is returned from the AS, repeat (4) based on the SIP message returned.  

· If yes, ignore this iFC, repeat (4) based on the SIP message returned.
· If not matched,  Repeat (4).

· If no more iFC available, S-CSCF proceeds to route the call.
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2. Service brokering functions embedded in S-CSCF

As depicted below, the iFC procedure defined for the existing S-CSCF will need to be modified with the enhanced service brokering function.  This procedure has been described in the previous section.
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3. Service brokering functions embedded in Application Servers

Depending on whether the Application Servers involved belong to the same provider or not, there are two possible ways to allocate service brokering functions.

· If all application servers belong to the same provider, the following picture depicts the easiest way to allocate service brokering functions.
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Note that the service broker acts like the SCIM within an Application Server to manage multiple services and its iFC procedure will be the same as previously described.
· If application servers belong to different providers, the following picture depicts how service brokering functions can be allocated.
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The picture shows that each Application Server has an embedded Service Broker (SB).  All these SBs have the knowledge of how it may need to work with other SBs for service interactions management based on pre-agreed mutual exclusiveness and partial ordering relations of services.  The SBs on the Application Servers will route the SIP signalling to the other ASes via the S-CSCF in order to chain the services on different Application Servers together.  The iFC mechanism of S-CSCF is only used for routing SIP requests to the next AS in the chain. 
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