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1 Introduction

Use cases for 3GPP service interactivity, and descriptions of interactive services mechanisms in ATSC and DVB have been discussed, agreed, and included in TS 26.953 [1]. Companion document S4-AHI512 [2] describe proposed architectures for service interactivity in the context of unicast and broadcast DASH streaming service delivery. Independent of unicast or broadcast streaming service delivery, there are basic data and signaling components and associated device functionality that support/enable the display of content that the service or content provider wishes to be provided to and/or engaged by the user as part of the interactivity experience. This contribution proposes a high level model of the component model for 3GPP service interactivity
2 Component Model for Interactivity
Figure 1 depicts the proposed component model for service interactivity in the context of live streaming service delivery. It is not a network architecture, but represents how interactivity signaling and data components as shown enable the launch and execution of the interactivity service logic in providing the interactivity experience to end users. The model is applicable to either unicast or broadcast/MBMS transport mode for the service.
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Figure 1: Component Model for 3GPP Service Interactivity – Live Streaming Service Delivery
In this component model, triggers provides dynamic notification of the occurrence of interactivity events. Triggers may contain or reference application data, as well as references interactivity media that are used and displayed by the interactivity application which is executed by the interactivity agent. The execution of the interactivity application results in the scene display of scenes associated with the interactivity sequence.
These building blocks of the component model are further described as follows.
· Triggers.  Triggers provides the dynamic notification of interactivity events and their timing during a content segment (main content or advertisement) to an interactivity-aware service application. The presentation of interactivity events to the end user involves the display of interactivity-specific media content, and may include explicit user engagement with that content. The trigger notification may be tied to a non-deterministic and real-time event such as a time-out called during a live football game. A potential trigger mechanism for interactivity event notification is DASH Events as defined in MPEG DASH standard [3]. 
· Interactivity Media.  These correspond to interactivity media content, such as video clips, images or text files, to be played out during the interactivity event launched by triggers.
· Application Data.  Application data pertains to the description of scene information for an interactive sequence. It may include display icons, layout information, or the text of display buttons or announcements to be overlaid on, or presented inline with, the interactivity media. Application data is referenced by, or could be directly carried in, the triggers (e.g. in the usage of DASH Events, corresponding to the Event@messageData attribute, or the message_data field of ‘emsg’ box).
· Interactivity Sequence.  This comprises a set of one or more interactivity scenes to be rendered during an interactivity event. For example, an ad which includes sidebar display of a hyperlink for additional information on a sports car, and which when clicked by the user, may lead to an offer for entering sweepstakes drawing to win that car. The contents making up those scenes may consist of a combination of interactivity media s as described above, and application data.
· Interactivity Application.  An interactivity application is a component of the service application that contains the logic associated with a specific interactivity use case (i.e. separate logic pertaining to “Click for Info” vs. “Voting” use cases). It is typically delivered as a file to the device to be stored in advance of the interactivity event occurrence.
· Interactivity Agent.  The interactivity agent is another component of the service application. It executes the interactive application logic and provides rendering capabilities of scenes to be displayed during an interactivity sequence. It may also implement a pre-determined overall layout for a given interactivity use case, for example, indicating where on the screen the interactivity content should be displayed relative to the main program.
3 Proposal
It is proposed that the above component model for service interactivity in the context of live streaming service delivery be discussed and agreed for agreed for inclusion in TR 26.953 [1].
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