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1 Introduction

This discussion paper, as follow-up to the DP in S4-AHI809 [1] presented during the MBS SWG’s SerInter confcall on 26 Sept 2018, addresses the following objective of the SerInter work item:

“Define the means for the BM-SC to signal, and the MBMS client to unambiguously identify, interactivity-related content items (e.g. HTML pages, Javascript and CSS files, multimedia assets) for delivery/reception over an MBMS or unicast bearer.” 
As pointed out in the previous document [1], the current scope of the MBMS User Service Announcement (a.k.a. “USD”) lacks the support for application signalling – i.e., providing the identification, delivery method(s), session parameters and broadcast schedule of application-related files – i.e., documents required by application-based features associated with the application service provided by the MBMS application. For example, for a DASH-over-MBMS user service, using the USBD, Session Description and Schedule Description metadata fragments, the MBMS client is able to download and cache the appropriate DASH Segments for subsequent retrieval by the MBMS application (indication of the specific MBMS User Service and the desired DASH Representation(s) for consumption by the MBMA application are communicated via the MBMS-API). However, for files belonging to the app-based feature bound to that broadcast DASH service, there is no current support in TS 26.346 for the discovery by the MBMS client of the identification, delivery method, session parameters, and broadcast schedule of those files.
A couple potential solutions are described and compared in this document, with objective of minimizing change/maximizing reuse of existing USD functionality.
2 Application-based Feature and its Signaling via the USD
2.1
General
According to the basic concepts and definitions in TS 26.346, an MBMS application provides an application service to the end user by making use of one or more application content components provided by the associated MBMS User Service. The application service could be “basic” in nature – for example presentation of a linear TV program, or “enhanced” – such as containing one or more application-based features in conjunction with the linear TV program. 
An application-based feature represents functionality auxiliary to a “main” service or content, the combination of which represents an enhanced application service provided to the end-user by the MBMS application. Such “main” service could be, for example, a DASH streaming service or an RTP-based MBMS streaming service. An application-based feature in the context of service interactivity might pertain to the occurrences of interactivity events, at pre-designated and/or unpredictable times during a live event delivered as a DASH-over-MBMS service. During the interval of an interactivity event, the user might be able to selectively view, via engagement with on-screen UI controls from possibly a multitude of options, auxiliary media content or textual information.
Assuming the delivery of a live event, e.g. a football game, via DASH-over-MBMS as the main service, identification of its media content components and their delivery method(s) – which may include unicast as well as broadcast including session parameters, along with their delivery schedule are directly known to the MBMS client from information contained in various USD fragments such as the USBD, Session Description and Schedule Description. For a DASH-over-MBMS service, the Media Presentation Description fragment (or simply the MPD) is provided by the MBMS client to the DASH client. Via the DASH Streaming Service API as defined in TS 26.347, the MBMS client is informed by the DASH client of the DASH Representation(s) to download and place in local HTTP cache, for subsequent return upon request to the DASH client. The received DASH Media Segments are in turn parsed by the DASH client with media samples fed to the MBMS application Subsequently returned to the DASH client upon request to be fed to the MBMS application for playout.
An end-to-end reference architecture illustrating the functionalities and interactions described above for a broadcast DASH service with service interactivity as the app-based feature is shown below in Figure 1.  
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Figure 1 – System Architecture for DASH-over-MBMS service with Interactivity Feature

2.2
Problem Statement
Similar to the media contents of the main service, the files/documents of an app-based feature are delivered by the MBMS User Service (a transport service as defined in TS 26.346) for consumption by the corresponding MBMS application. However, the current USD functionality does not enable the MBMS client to unambiguously identify those app-related files and their associated delivery methods, session information and delivery schedule. In other words, based on the existing USD definition, it is not possible for the MBMS client to download and cache the files of the app-based feature, to be subsequently provided to the MBMS application upon request (via additional MBMS-API functionality to be defined).
2.3
Potential Solution for Application Signaling
As discussed in S4-AHI809 [1], the MBMS USD will need to be extended to support “application-based feature signaling” – which in the context of this document refers to, at minimum, the identification of the files of the app-based feature(s) associated with the main service, their delivery method(s), session information, and delivery schedule. A possible method was suggested in that document, involving the addition of a new child element r16:appSignaling of the userServiceDescription element, and one or more new Application Signaling Description metadata fragments. That potential solution, copied from [1], is shown below in Figure 2.
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Figure 2 – Extension of USD in Support of Application Signaling

The proposed mechanism for extension of the MBMS USD in support of application signaling as shown in Figure 2 introduces a new type of metadata fragment (Application Signaling Description), and references from that fragment to the USBD and the Schedule Description fragments.
3
Modification and Simplification of Application Signaling Mechanism
Figure 3 depicts a modification and simplification to the solution shown in Figure 2.
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Figure 3: Alternative/Simpler Extension of USD in Support of Application Signaling

There are three differences between the simplified method and the proposal in Figure 2. First, the cardinalities on each side of the reference from the r16:appSignaling element to the Application Signaling Description fragment has been changed to reflect the correct semantics that each r16:appSignaling instance references exactly one Application Service Description. The other two differences are more significant:
a) Elimination of the reference from the Application Service Description fragment to the USBD fragment (via the deliveryMethod element), and
b) Elimination of reference from the Application Service Description fragment to the Schedule Description fragment.

a) is possible because by definition, the MBMS User Service transports the entirety of the application content components required by the MBMS application – i.e., in the case the application service is a DASH-over-MBMS service with service interactivity as the app-based feature, both the DASH streaming media contents and the files of the app-based feature are delivered by the MBMS User Service. In other words, there is no need to separately assign a reference from the Application Signaling Description to delivery method(s) which pertains to the carriage of the app-based feature files. On the other hand, for b) to be possible, there has to be a way for the MBMS client to unambiguously identify the delivery schedule of the files belonging to the app-based feature. A potential solution is modeled after the currently defined mechanism in TS 26.346 for identifying the pairing between the MBMS download delivery session and the session schedule, both of which signal the delivery of the Datacasting service. Specifically, an r16:sessionDescriptionURI-2 attribute of the sessionSchedule element of the Schedule Description fragment is proposed. This attribute, if present, will identify the MBMS download session for which the file delivery schedule (as indicated by one or more instances of the fileSchedule element, subordinate to the session schedule) represents the broadcast time window(s) of files belonging to application-related features. A diagram illustrating the concept is shown below in Figure 4.
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Figure 4: Establishing Mapping Between Session Description and Delivery Schedule for Files of an App-based Feature
As shown in the above diagram, the newly-defined r16:sessionDescriptionURI-2 attribute establishes a linkage between the Schedule Description – specifically, the file schedule (of the associated session schedule) during which the files of the app-based feature are broadcast, and the Session Description containing the session parameters of the FLUTE /download delivery session carrying those app-feature related files. Given this information, MBMS client will be able to determine the session parameters and delivery schedule for the files of the app-based feature to subsequently download and cache that content for later use by the MBMS application.
3 Summary and Proposal
This discussion paper further elaborates on the issue previous described in S4-AHI809 [1] on the current lack of capability in the MBMS USD in providing application signaling. A comparison was then made between a previously-proposed method for extending the USD and potential simplifications of that method.
It is proposed that MBS reach agreement that the MBMS User Service Announcement will need to be extended in support of application signaling as described in this document. Further study on the data structure of the “Application Signaling Description” fragment of the USD will be necessary towards formulating a  technical solution in the future. An accompanying CR in S4-181xxx [2] proposes changes to TS 26.346 to add the application signaling functionality described in this document.
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Pointer to the Session Description for the FLUTE session delivering the files of the app-based feature





Linkage between a) the file delivery schedule for contents belonging to the app-based feature and b) the session schedule which spans the full duration of the file schedule 
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