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1 Introduction

During SA4#95, Tdoc S4-170853 [1] from LGE was discussed in the MBS group. It proposes the specification in Rel-15 TS 26.347 of Notification APIs between a service interactivity capable MBMS Aware Application (MAA) and the MBMS client, to enable such application to obtain MPD Events as well as inband DASH Event Stream messages from the MBMS client. Agreement could not be reached on the proposal, since the proposal has a few major flaws:

1) It assumes, for the delivery of MPD Events from the MBMS client to the MAA, that the MBMS client is capable of processing the MPD to extract those Event messages. Such operation is not possible since a longstanding assumption for DASH-over-MBMS service delivery is that the MBMS client is unaware of DASH semantics.

2) The delivery of inband DASH Event Stream messages (i.e., ‘emsg’ boxes) from the MBMS client to the MAA would require the MBMS client to interact with the DASH client to acquire those inband Event messages; however, such required interaction is not defined in TS 26.347.

3) The MAA is a misnomer for the application that seeks to obtain DASH Event messages from the DASH client. Such application entity is logically a ‘DASH Aware Application’ or DAA. Note that such application entity, in the case of a DASH-over-MBMS service, has interest in obtaining both the DASH streaming media content and the interactivity-specific DASH Events. It is therefore functionally both an MAA and DAA, and is referred to in this document as an “M/DAA”. 
Despite these issues, we believe that the LGE proposal has merit by motivating the need for Subscription and Notification APIs to be defined between the DASH client and the M/DAA, in support of time-sensitive interactivity related signalling and metadata delivery to a service interactivity capable MBMS application.
In addition to such DASH Event related APIs, Tdoc S4-170789 [2] has described ongoing work in MPEG on the development of a timed Web Asset track in ISO BMFF, as a means of carrying samples associated with Web resources which correspond to interactivity presentation data or logic synchronized to A/V media tracks in the same ISO BMFF file. It is desirable to define an API which enables the DAA to subscribe to and receive via notification delivery from, the DASH client, the timed Web Asset track as an alternative means for acquiring interactivity data with time synchronicity to the main content/program.
In addition to the aforementioned subscription and notification APIs, there is an additional API that should be defined between the M/DAA and DASH client in support of service interactivity. This pertains to the objective, as described in the SerInter WID, Tdoc SP-170796 [3] of measurement and reporting of interactivity-related usage by the user/device. Regarding fulfilment of that objective, the SerInter WID considers the possibility of leveraging the existing MBMS service announcement and reporting framework. TS 26.346 (see clause 9.4.8) already supports DASH QoE metrics reports as produced by the DASH client to be acquired and subsequently reported by the MBMS client to the network as part of Reception Reporting. Therefore, it should be a straightforward extension to define an Interactivity Usage Log Forwarding API between the M/DAA and the DASH client to enable the application to pass interactivity usage measurement information (e.g. the number of instances and/or durations in the viewing of interactivity-related displays, number of click-throughs associated with interactivity links, interactivity-related product purchases, etc.) to the DASH client for subsequent transfer to the MBMS client for report back to a network server. Alternatively, although not explicitly mentioned in the SerInter WID, such API would motivate extension of the existing DASH QoE reporting mechanism as defined in TS 26.247 to enable the DASH client to deliver, on behalf of the application, interactivity consumption reports to a network server. 
The question at hand is where and how to define the above Event Subscription, Event Notification, Timed Web Asset Track Subscription, Timed Web Asset Track Notification and Interactivity Usage Log Forwarding APIs, for example by SA4 or an external 3GPP WG, or possibly by an external SDO or industry forum. This document proposes the way forward and the associated rationale.
2 Discussion

There are numerous study and work items ongoing in SA4 – in fact, a total of 19, with 5 of these in the purview of MBS. Therefore, the first question to be addressed on whether the M/DAA-DASH client APIs should be defined by SA4/MBS is the available time allocation in the group to do so. A related issue is regarding DASH client related functionality, whether MBS has the requisite critical mass in subject matter expertise to perform such API definition. From both the rapporteur’s and Qualcomm’s perspectives, we believe the answer to these questions is “no”. Now considering whether other 3GPP WGs might be better positioned to perform this work, we believe the answer is clearly “no”, as the greatest amount of expertise (albeit still limited in our opinion) on UE-internal interface specification, as well as regarding 3GP-DASH technology, reside in the MBS group. Therefore, we believe that consideration should be given to an outside organization which can best perform the required work.
The first and foremost organization that comes to mind is the DASH Industry Forum (DASH-IF). This global industry forum has successfully produced many interoperability specifications pertaining to MPEG-DASH, and has furthermore assisted ATSC in the development of an ATSC/DASH Profile in support of DASH related functionality defined for use in ATSC 3.0 specifications. Secondly, this organization has produced the open-source dash.js client, which it continues to update with new functionality. Therefore, we believe that the essential “proving ground” for initial implementation, and subsequent proliferation of the sought App-to-DASH client APIs in commercial DASH clients, is the DASH-IF. Thirdly, Qualcomm, which is closely engaged and familiar with the work of DASH-IF IOP Working Group, believes that the DASH-IF, via this group has the necessary and desired technical expertise and charter to help 3GPP define the set of Application-to-DASH client APIs as described in Section 2. We also don’t foresee any other Forum or SDO that’s more capable of handling such task.
3 Proposal

It is proposed that SA4 agree that specification of the various APIs between the application and DASH client in support of service interactivity as described in Sections 1 and 2 represent important functionality towards fulfilling key objectives in the SerInter WI, and that the best organization to handle such APIs definition is the DASH-IF. Should such agreement be reached, we propose that an LS be sent from 3GPP/SA4 to the DASH-IF to request their support for conducting the related work.
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