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1 Introduction

This document proposes text for Sec. 8 of TR 26.953, “Summary of Application, Service and Transport Level Requirements in Support of Service Interactivity”. Based on related information contained in other sections of the TR, it summarizes working assumptions, recommended requirements and potential solution frameworks at the application, service signaling, and transport levels in support of service interactivity.
2 Application Level Assumptions, Needs and Solutions
The working assumptions, recommended requirements, and potential solution frameworks at the application level for supporting service interactivity are as follows.

· Interactivity applications types to be supported include mobile TV with auxiliary data and user interactivity, click-for-information, broadcast delivery of live events with dynamic and interactive ad insertion which can be personalized.
· It should be possible for an interactivity application, whose logic is executed by the interactivity agent, to be implemented as any of the following types:
· a native application, written for a certain mobile device or platform,
· a web application, written in HTML/Javascript/CSS, downloaded from a web site, and runs in the device’s web browser, or
· a hybrid application in the form of a web app wrapped inside a native container which provides access to native platform features
· Interactivity application related content can be distinguished among the following types: application software/code, scene update information, and media asset files
· For live DASH services and whereby DASH Events carry interactivity event notifications, the DASH client will expose an API to the interactivity-enabled application via the interactivity agent to register for callbacks, in order to obtain interactivity event notifications.

· The DASH client could be implemented as middleware in the multimedia subsystem of the device’s OS, or included as a component of the interactivity application logic.
· It is possible to use the DASH Event messages to provide interactivity related information including start time of the interactivity event occurrence and its duration, and application-specific data associated with that interactivity event.
· For a web-based interactivity application, the interactivity event notification mechanism could be implemented as DASH Events, as timed track cues carried in the HTML5 <track> element, or via the use of WebSockets for server-push of event notifications to the client application.
· There ought to be a means for the interactivity application to offer a personalized interactivity user experience to the end user, for example, via access to user profile or preference information contained in the device or obtained from the network. 
3 Service Level Assumptions, Needs and Solutions
The working assumptions, recommended requirements, and potential solution frameworks at the service level for supporting service interactivity are as follows.

· Service signaling, for example via the MBMS USD, can uniquely identify an interactivity application data file, containing interactivity application logic, as one of the content components of an interactivity-enabled User Service and associated with a specific interactivity use case, from other content files associated with interactivity support, such as media assets such as video clips, images or text files, to be played out during the interactivity event.
· Service signaling will indicate the transport mode, and in the case of broadcast delivery, the delivery schedule of interactivity application content files.
· Content intended for program-synchronized interactive display can be cached in the UE for subsequent rendering, at specific times associated with interactivity events, alongside with or in replacement of the main program.
· It is possible to utilize MBMS User Service Discovery/Announcement to provide a notification mechanism whose occurrences are well-known/fixed or unpredictable/dynamic, to inform a service interactivity application in the UE about impending interactivity event occurrences.
· Depending on whether the interactivity application is native or web-based, the interactivity event notification mechanism may be implemented in different ways – for example, as DASH Events carried inband to Representations or out-of-band in the MPD, as timed track cues carried in the HTML <track> element, or via WebSocket delivery from a local or network-based server to the client application
· The service signaling mechanism can support customized/personalized interactivity experiences to be provided among users in a pure broadcast service/content delivery context, i.e., without requiring unicast transactions between the interactivity application and a network server.
· It is possible to employ a dedicated MBMS User Service for delivering common files shared by one or more interactivity applications associated with multiple MBMS User Services. As an example, all live football games broadcasted by an MBMS service provider might use same template for interactivity events.
4 Transport-level Assumptions, Needs and Solutions
The working assumptions, recommended requirements, and potential solution frameworks at the Transport level for supporting service interactivity are as follows.

· Content intended for program-synchronized interactive display can be delivered to the UE for subsequent rendering, at specific times associated with interactivity events, alongside or in replacement of the main program.
· In the case of live DASH services and depending on the interactivity application type (native or web based), interactivity event notifications can be

· Carried as DASH Events, either inband to Representations by Event Message boxes (‘emsg’), or inside the MPD;
· Transmitted as timed track cues in the HTML5 <track> element;

· Delivered via WebSockets-based server push
· Sent via broadcast or unicast delivery
5 Summary, Proposal and Suggested Next Steps
This document summarizes assumptions, needs, requirements and potential solutions in support of service interactivity at the application, service and transport levels. It is proposed that these requirements be agreed for inclusion in Section 8 of TR 26.953, and correspondingly, rename the title of Section 8 as “Working Assumptions, Recommended Requirements and Potential Solutions for Service Interactivity at the Application, Service, and Transport Levels”.
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