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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 new solution framework, which is simpler than the one suggested in [1] is outlined, with the main objective of minimizing change to/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, the combination of which can be considered as providing an enhanced application service to the end-user by the MBMS application. Such main service could be, for example, a DASH-over-MBMS 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 for playout.
The contents of the application-based feature associated with the main service should be similarly made known to the MBMS client via the USD. For example, upon the end user having selected the live football game, by activating the associated MBMS application, the USD should identify those “auxiliary” content components bound to the main service, along with their delivery and session parameters, and delivery schedule. The MBMS client will download and cache those auxiliary contents to be returned to the MBMS application, upon request. For example, during an injury timeout in the game, interactivity-specific DASH Events are sent via inband ‘emsg’ boxes. Via the DASH APIs (currently being defined in the DASH-IF), the MBMS application which has subscribed to that Event type will receive via dispatch from the DASH client the data contained in the Event message, such as URLs of media asset files which were previously downloaded by the MBMS client. Subsequently, the MBMS application, using the built-in interactivity-related logic, produces an interactive experience for the user during the Event interval.  
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 mains 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
In S4-AHI809 [1], a potential way to extend the MBMS USD in support of “application-based feature signaling” was shown, and 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. It involves the addition of a new child element r16:appSignaling of the userServiceDescription element, and one or more new Application Signaling Description metadata fragments. That method, copied from [1], is shown below in Figure 2.
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Figure 2 – Extension of USD in Support of Application Signaling

After further study, we believe a much simpler solution mechanism in extension of the USD can be devised to support the required application signaling functionality. The proposed solution framework is described in Section 3 below.
3
Modification and Simplification of Application Signaling Mechanism
The basic idea of the new solution is to extend the scope of an MBMS User Service from the current definition in TS 26.346 as comprising application content components (see definition below as copied from TS 26.346), 

MBMS User Service:  The transport-level service, comprising one or more application content components, delivered by the MBMS bearer service across one or more Broadcast and/or Multicast sessions. The application content components of the MBMS User Service, in part or in whole, are provided to the MBMS application
to one that can also carry auxiliary content associated with a main, or primary service. The concept is fairly simple as depicted in Figure 3.
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Figure 3 – Additional MBMS User Service Type comprising Auxiliary Content Components
Based on the above concept of defining an additional type of MBMS User Service, Figure 4 depicts a relatively simple solution on extending the USD to support application signaling.
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Figure 4: Alternative/Simpler Extension of USD in Support of Application Signaling than [1]
The proposed solution calls for defining two types of MBMS User Service. 
· Primary: one that strictly comprises “application contents” – i.e., DASH Segments in the case of a DASH-over-MBMS streaming service. This type can be considered as a primary MBMS User Service (alluded to as a main service in Sec. 2.1), and in fact is the only type that is explicitly defined in TS 26.346 to-date.
· Auxiliary: one that strictly comprises “auxiliary contents” – i.e., NRT files belonging to an application-based feature (e.g., service interactivity), and is subordinate to one or more primary MBMS User Services; This type can be considered as an auxiliary MBMS User Service which is linked to the primary MBMS User Service.
As previously described in Sec. 2, the auxiliary contents delivered on the Auxiliary MBMS User Service are intended to be downloaded and cached by the MBMS client, to be provided to the MBMS app upon request, via the MBMS API (existing functionality in TS 26.347 will need to be extended) in support of an app-based feature.
A given Auxiliary MBMS User Service may be subordinate to/associated with multiple Primary MBMS User Services. A given Primary MBMS User Service may include multiple Auxiliary MBMS User Services. Besides providing the URL reference(s) to Main user service(s), each Auxiliary user service should indicate the usage of the auxiliary data it delivers by the MBMS application associated with the referenced Primary user service – for example, to provide service interactivity as an application-based feature.
As proposed, the solution is relatively simple, and via the hierarchy of Primary and Auxiliary MBMS User Services, it allows full reuse of existing signaling functionality for an MBMS User Service including delivery method(s), session description, associated delivery, and delivery schedule of the included content components.
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 relatively simple solution framework is suggested as alternative to the method previously shown in [1]. A companion CR, in S4-181133 [2] provides the normative changes to TS 26.346 to implement the method proposed in this DP..
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. It should be noted that besides the changes to the USD in TS 26.346, extension of the MBMS API as specified in TS 26.347 will also need to be defined, as the current MBMA APIs are solely intended to support the delivery of application content components from the MBMS client to the MBMA application, and does not support the exchange of auxiliary content such as those belonging to an application-based feature.
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