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1 Introduction

This discussion paper provides an example use case description regarding the occurrence of interactivity events in a live DASH-formatted program – in this case, an American football game. The occurrence times of these interactivity events are unplanned/not predictable in advance, and are triggered by certain incidents during the game, such as an injury time-out or a significant play having just taken place. During the interactivity events, interactive content or UI controls, the specific types and durations of which are determined by interactivity logic executed by the interactivity-capable main program/service application (or simply “App”) are presented to the user via superimposed display onto the main program. During user engagement with such content/UI controls, the App measures the associated user participation or consumption by specific metrics which were previously provided to the App by the DASH client. Such interactivity usage metrics are signalled in the DASH MPD and are provided by the DASH client to the App using the appropriate DASH interactivity API (the set of which are currently being defined in the DASH-IF, upon liaison request from 3GPP SA4). Subsequently, at specific times and intervals which are also conveyed by the MPD-based signalling, the App sends the reported interactivity usage metrics to the DASH client, which will in turn deliver that information upstream to a network-based report server.

The use case describes hypothetical user-initiated engagement with the interactive display/controls, and a message flow diagram is produced based on those assumed activities to capture the overall set of actions performed by the various actors in the use case and the corresponding interactions among these actors during the course of the interactivity events. 
2 Use Case Description
During Bob’s viewing of a DASH-formatted live football game via unicast reception on his UE via his “XYZ Pro Football” application, there are expected breaks in the program at which regular or replacement content is played, and which may contain interactivity content or UI controls which allow the him to engage with the displayed program content (e.g. inserted ads). The overall time interval within such breaks during which interactivity is possible is called an ‘interactivity window’. 

Another type of interactivity window results from occurrences of significant actions during the game for which the program continues without any breaks but is accompanied for a certain duration by concurrent display of interactive content or UI to the user. Such interactive content may, for example, be regarding statistics or other accessible information about the main player involved in the previous play, e.g., displayed as a dialog box.

The program breaks or game actions and associated interactivity windows may transpire due to expected occurrences of events like time outs, scoring of touchdowns, transition between different periods of the game, as well as events unrelated to the program such as the presentation of a breaking news alert` during the game. The incidence times and/or durations of these types of events cannot be predicted exactly in advance.

It is assumed that the active “XYZ Pro Football” application supports service interactivity, by executing interactivity-specific logic when triggered to do so. When the app is launched, it will subscribe with the DASH client for delivery of information included in (interactivity-specific) DASH Events. In accordance to the interactivity logic, the app will display interactive content during the one or more interactivity events that occur within an interactivity window. The type of displayed interactive content is presumed to be consistent with the licensing terms between the interactive service provider and the streaming service provider of the main program).

During the game, a time-out is called in the 1st quarter. This will lead to 2 minutes of advertisements to be played during the break in the program and the sending of a DASH Event corresponding to the type subscribed by the app, and the interactivity-related information contained in the Event will be forwarded by the DASH client at the appropriate times to the app. Such Event information will enable the application to determine the appropriate interactivity logic to be executed and lead to the corresponding interactive content to be displayed during the corresponding interactivity window – for example, a window with duration of 1.5 minutes and occurring within the two-minute interval of ad play-out during the Ad Period(s). During the interactivity window, the interactive content presentation is synchronized to the main program (the displayed ads), for example, as superimposed graphical overlay or UI controls occurring at specific moments in the program as dictated by the interactivity logic.
As specific example in this use case, an interactive ad for a sports car is presented on-screen at T1 on the media presentation timeline, for a duration of 45 sec, and which includes superimposed hyperlinks for access to additional information about the car as well as the car company. Bob clicks on a link which leads to a window overlaid in the top right corner of the screen in which a video of the car on a test track along with displayed performance statistics are displayed. This window closes at T1 + 40 sec, and 5 seconds later, a new commercial on medication for erectile dysfunction is presented. Superimposed on this ad are UI controls inside a displayed menu, for which Bob clicks on a radio button to obtain more information about the medication and enters personal data in a form to be entered in a sweepstake for prize drawing sponsored by the drug company offering the advertised medication. At T1 + 90 sec, display of this second ad is terminated, and the football game action resumes from that point.
Later on, in the 3rd quarter of the game, the home team quarterback completes a pass play for a large gain in yardage. This occurrence, along with instant replay of the last play, leads to a second interactivity window containing a single interactivity event. This interactivity window and associated interactivity event differs from the first in that there is no break or pause in the game, but overlaid onto the ongoing program is interactive content and UI controls which again enable user engagement. In this instance, a pop-up window appears on-screen, at media presentation time T2, containing dialog asking the viewer whether he/she wishes to view statistics and biographical information about the quarterback who threw that pass. Bob selects ‘Yes’ and is presented statistical data and biographical snippet about that player. At time T3 = T2 + 25 sec, the interactive content/UI controls cease to be rendered on screen. This second interactivity window is similarly activated by the delivery from the network and reception by the DASH client of interactivity-specific DASH Event(s), and forwarding of the application-related information contained in the Event(s) to the application. Similar also to the previous interactivity window, such Event information provided to the application triggers it to execute the appropriate logic, resulting in the above-described interactive display during the validity time of the interactivity window.
For each of the above interactivity events within their parent interactivity windows, the App measures the interactivity-related usage/consumption by Bob, and sends that information to the DASH client at pre-defined times. The DASH client then reports the interactivity usage information to a network-based report server.
3 Message Flow for Previous Interactivity Events
The message flow diagram in Figure 1 below depicts the sequence of occurrences during the live football game program that causes the activation of interactivity windows and associated interactivity events at the UE, corresponding interactivity-related engagement by Bob with the displayed interactive content/UI controls, transitions between interactivity events within the interactivity window, as well as main program transitions to/from the interactivity windows. Also indicated are the measurement of interactivity usage and exchanges of such information between the App, DASH client and the network report server.

[image: image1.emf]Report Server

2. MPD request/delivery

App DASH client

DASH MPD and 

Segment Delivery 

Function

4. Segment delivery

(incl. emsg box) 

1. Event subscription

(schemeIdUri/value)

5. Dispatch Event (id,

event_duration, message_data)

Inty Window 1

6. Inty Event A, associated display,

user engagement and measurement

7. Inty Event B, associated display,

user engagement and measurement

3. Forwarding of interactivity usage

metrics and measurement rules

8. Interactivity Usage

measurement

Program break due 

to time-out in game

9. Interactivity Usage

Report

Bob

Inty Window 2

10. Inty Event, associated display,

user engagement and measurement

Key play occurs

during game

11. Interactivity Usage

measurement

12. Interactivity Usage

Report


Figure 1 – Message flow diagram depiction of interactivity events, user engagement and reporting of interactivity usage for described use case
4 Summary
A use case description pertaining to the occurrence of interactivity events in a live DASH-formatted program has been provided, along with a message sequence flow diagram depicting the related key activities and interactions among the actors. This information is being provided to assist understanding of the description of the signalling and reporting of interactivity usage in Tdoc S4-AHI776 [1].
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