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Introduction
This discussion paper proposes the introduction in IMS of a mechanism that allows Application Servers to dynamically enable and disable initial filter criteria, on a per-subscriber basis. This feature is primarily an optimization mechanism, since it avoids needless involvement of an Application Server when the service is provisioned and subscribed by the user but not active; it may also be used as a way to let Application Servers provision or deprovision services in a standard way.
This optimization mechanism has already been discussed at TISPAN WG2 where no architectural impacts have been identified.
The document describes in greater detail this feature, also introducing the most relevant use cases. It also describes an Sh extension providing this feature.
DSAI Scope and Motivation
The DSAI (Dynamic Service Activation Info) is an indication, provided by Application Servers, of whether a provisioned and subscribed service is active or not. A service is active if the AS implementing its logic needs to be involved during communication establishment: if it has no action to perform when a communication is established, it is inactive. The indication of DSAI can be used to “mask” or “unmask” Initial Filter Criteria triggering to that Application Server: as such it allows to avoid needless involvement of Application Servers. A key point of this mechanism is that an Application Server can only enable or disable triggering of a (set of) iFC, but it cannot change them since that would raise unpredictable service interaction issues.
DSAI Use Case n.1: Services Activated by Subscribers
The Call Forwarding Unconditional service enables a served user to have each terminating call/session redirected to another user communications which are addressed to the served user’s address. 

The served user has the possibility, via Ut interface or by other means, to activate and deactivate the service according to his/her needs. At the state of the art, this action does not change the iFC: this implies that, if the service is provisioned/subscribed but not active, the S-CSCF triggers the AS anyway, as depicted in the following diagram:
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It can be noted that even if there is no forwarding to apply, since the service has been de-activated, the S-CSCF triggers the AS. This is why in the iFC there is the indication to trigger the AS and it is up to the AS to check in the user service profile whether the call/session is to be diverted or not. This is clearly a disoptimization from a signalling load point of view.

If the DSAI is used, it is possible for the S-CSCF itself to explicitly obtain the information about the activation of the service, and then to choose if triggering or not the AS depending on this information. This is depicted in the following diagram.
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DSAI mechanism could benefits, besides CFU depicted above, each IMS services that can be activated and deactivated dinamically by the served user that could subscribe the service but doesn’t want to activate it (as it happens in the GSM netowork). Moreover it’s a usefull mechanism for all the other simulation services defined in TISPAN, like Communication Diversion Services, Incoming/Outgoing Call Barring, Originating Identity Restriction service  in permanent mode.
DSAI Use Case n.2: Services Activated by Other Services
Once a mechanism is defined that allows Application Servers to enable or disable triggering of a set of services, it is not needed to restrict its usage to the specific use case of a subscriber configuring its services via the Ut interface. There are also cases where this action is triggered by other events, for instance it may be desirable for an operator to give temporary access to a service (hosted by AS 1):

· After a number of invocations of another service (hosted by AS 2);
· For a period of time, to promote it;
Currently there is no standard way for an Application Server to update Initial Filter Criteria, but the DSAI feature may be used to fill this gap: Application Servers can signal that some condition is met, and that indication enables and disables a (set of) iFC, possibly triggering to a different Application Server.
In order to provide this in a secure and flexible way, of course there might be access control lists that enforce some policy on which DSAI can be manipulated by each Application Server. There should also be a way to arbitrate multiple activation/deactivation requests affecting the same iFC.
DSAI Use Case n.3: Flat Provisioning

Since every service is not provided to every subscriber, without DSAI any subscriber is associated to its own copy of Initial Filter Criteria. This leads to some shortcomings:
· Whenever a new service is deployed, all these unrelated documents should be updated;
· If an operator has deployed N services, there could be at most 2^N different types of Initial Filter Criteria. 
Of course it is a great advantage to keep the number of different types of iFC as small as possible, since in this way service interaction issues are easier to spot and resolve.
Using DSAI, it is possible to define a single “master” iFC document for all the subscribers, saving the performances: provisioning each service for a subscriber would be a matter of enabling the related triggers. In addition, deploying a new service would be a matter of udpating the master iFC.
Sh Data Model Proposed Changes

Regarding modeling aspects, DSAI information exchanged between AS and HSS can be represented as a class. The core of the DSAI class is a service ID indicating the name of a service, and an enumeration which may be set to one of these values:

· ACTIVE if service is active and needs Application Server involvement;

· INACTIVE if the a service is not active and does not need Application Server involvement.

We propose a 1..n:0..m relationship between DSAI instances and Initial Filter Criteria. In other words:

· An instance of the Initial Filter Criteria class may be associated to zero or more DSAI instances. The corresponding triggers will be visible if one of the following conditions applies:

· The Initial Filter Criteria is not associated to any DSAI;

· The Initial Filter Criteria is associated to at least one DSAI set to ACTIVE.

· An instance of the DSAI class may be associated to one or more Initial Filter Criteria instances.
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DSAI Handling Procedures
The DSAI can be read and modified by Application Servers, therefore it can appear in all the four Sh operations (Sh-Pull, Sh-Update, Sh-Subscribe and Sh-Notify). 

· In case the DSAI value has changed from ACTIVE to INACTIVE, it must be find the subset of iFCs which are tagged as active and tag them as inactive.

· In case the DSAI value has changed from INACTIVE to ACTIVE, it must be find the subset of iFCs which are tagged as inactive and tag them as active.

The HSS will act as if the impacted iFCs (i.e. those just tagged as active or inactive) had been subscribed or unsubscribed.

Proposal
Telecom Italia proposes to define the mechanism described above and ask for approval of the two CRs presented in docs C4-060624 (CR to TS 29.328) and C4-060625 (CR to TS 29.329).
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