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1 Introduction

This document provides an analysis of the service interactivity use cases and associated derived requirements as captured in clauses 4.2.1 and 4.2.4, respectively, in TR 26.953, and identifies potential gaps in current MBMS and PSS service layer functionality for supporting the derived requirements.
2 Gap Analysis of Interactivity Use Cases
The text below in Sec. 2.1 identifies and evaluates potential deficiencies in TS 26.247 and TS 26.346 for supporting the recommended requirements listed in clause 4.2.4 of TS 26.953.
2.2 Gap Analysis of Interactivity Use Cases and Derived Requirements

2.2.1 Broadcast Notification of Interactivity Incidences 
The use cases in clause 4.2 describe the appearance of an overlaid or adjacent display, relative to the main content, which contains interactive user interface (UI) elements, such as buttons, links, icons or forms. Such rendering of auxiliary media (e.g., a banner ad, image or video clip) with embedded UI elements are intended to occur at precise times during the presentation of the main content. For example, for a pre-recorded content item such as a TV episode, the interactivity related display should appear at designated time slots during the program, such as at 10 or 15-minute intervals often associated with an ad break, or at other pre-designated times during the main content. For a live event such as a football game, car race, or talent competition show, interactive display/UI elements are expected to occur dynamically and at unpredicted times during the main program, for example during the incidence of a player injury, auto crash, or live voting for a favorite performer. Tight synchronization between the main content and the auxiliary, interactivity content must be possible. In TS 26.346 [2], there is no definition of a broadcast notification mechanism that could dynamically trigger the interactivity-enabled MBMS application to perform application-specific interactivity tasks at those specific times. For DASH-over-MBMS services, it may be possible to use DASH Events defined in TS 26.247 [1] as the interactivity notification or triggering mechanism. However, at this time, there is no defined API exposed by the DASH client, to enable an interactivity-enabled application or its user agent to register for callbacks, in order to obtain scheme-specific Event streams pertaining to interactivity notification messages.
2.2.2 Personalization of Interactive User Experience 
The use case “Dynamic and Personalized Interactive Ads during Live Sports Event”, as specified in clause 4.2.1.4 of TS 26.953, describes the presentation of interactive advertisements at arbitrary, non-scheduled times during a live sports event. The derived requirement from this use case is that it’s possible not only for the ad itself, but also the interactivity UI and experience associated with the ad, to be personalizable for a specific user or user class. The working assumption in clause 4.2.2, applicable to this use case, is that information about the user, such as a profile, can be used to enable a personalized interactivity experience. TS 26.346 [2] specifies certain capabilities for targeted content reception, such as by the user’s location or group affiliation. However, it’s unclear whether and how such general-purpose targeting or personalization of broadcast content reception capability can lead to or enable the occurrence of a personalized interactivity experience. It should be further studied whether MBMS or PSS service layer mechanisms might be defined to enable personalized interactivity in the strictly one-way, broadcast service delivery context. For example, in the case of broadcast DASH, whether the interactivity notification or trigger mechanism conveyed by DASH Event messages can be further leveraged to support personalization of the interactivity occurrences. 
2.2.3 Differentiating Contents in Bundled Delivery of Application Content
As indicated in the general recommended requirements in Sec. 4.2.4.1, the interactivity application itself, for example a Javascript document for Web app-based interactivity application, may be bundled for delivery along with other contents associated with the interactivity app, such as media files to be rendered during the interactivity event. There should be a means to uniquely identify the interactivity app from other interactivity content items, so that it can be launched in the UE upon reception, to in turn execute the interactivity tasks for which it was designed, such as acquiring and rendering interactivity media asset at specific times. For file delivery, although multipart MIME is defined as the method for bundling related files, there is no explicit mechanism defined on identifying the interactivity application among the bundled content items. A means should be defined on explicit signaling or implicit identification of the interactivity application in the delivery package comprising multiple interactivity-related content items.
2.2.4 Gap Analysis Summary
In summary, the following potential gaps in the MBMS and PSS service layer specifications are identified:

· There is need for a broadcast notification mechanism to signal the impending occurrence of either a scheduled or unscheduled event upon which time an interactivity experience should be provided to the user.
· In relation to the broadcast notification mechanism, a means should be devised for an interactivity-aware application to be informed about the impending occurrence of, and obtain relevant information for, a service interactivity event, in order to provide the appropriate interactivity experience to the user during the interactivity event.
· A signaling mechanism should be provided to enable customized/personalized interactivity experiences to be delivered to different users, in a pure broadcast service/content delivery context, i.e., without requiring unicast transactions between the interactivity application and a network server.
· A method should be defined, in the case of bundled delivery of interactivity-related content items, to identify the interactivity application from interactivity assets contained in the bundle.
3 Proposal
It is proposed that the text in the above Sec. 2 be agreed for inclusion in a new clause 4.2.5, “Gap Analysis and Evaluation”, in the latest version of TR 26.953 (v0.5.0).[image: image1.png]
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