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1 Introduction
In SP-170334 (S4-170468), the Study Item on “5G enhanced Mobile Broadband Media Distribution” was agreed. One of the objectives is as follows:

· On device/UE architecture, functions and APIs

· Study and Identify media handling functions in the device/UE related to the 5G architecture

· Study and identify device APIs and network interfaces 

· Address interfaces to network functions identified in the network aspects of the study

· Develop media-related reference device/UE device architectures
This document provides some continuation on device APIs and addresses a concrete issue of capability discovery.
2 Background

Whereas 3GPP defines services today in a vertical manner, a significant amount of traffic is delivered via non-3GPP services, i.e. neither PSS or MBMS. Nevertheless, the relevant specifications provide a significant amount of enablers that may be beneficial to not only 3GPP services, but can be used in isolation by apps or browser-applications.

A non-complete list of such functions is listed here:

· Codecs

· Decryption and DRM

· Rendering

· DASH Client

· MBMS Services

· Web Browser/Engine

· QoS

· QoE Reporting

· SAND Network assistance 

· MooD and Consumption Reporting

· Metrics collection

The functions then typically communicate with network functions in order to optimize the delivery. Such functions may impact the media path or may only be used externally. In order to provide access to such functions, typically APIs are defined.

Discussion at IBC with several DASH player implementers confirmed that access to 3GPP functions is impossible by the lack of well-documented and broadly available APIs.
In addition, such an application may be embedded into a framework of network and device APIs as shown in Figure 5. The application may use proprietary protocols and functions to connect and communicate with the app server. The application may also use device internal APIs that abstract functionalities that are provided by network functions on the device. Finally the application may define well defined 3GPP codecs and local functions. Whereas many of the orange parts already exist and are documented in 3GPP specs, the green parts require new work and the blue parts are assumed out of scope.
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3 Issue 1: Capability Discovery API

3.1 Framework
Whereas 3GPP services typically address interoperability on network interfaces, in nowadays media architectures the protocols and formats are typically decoupled. Figure 2 provides a basic idea on the OTT application. Content conforms such that it can be played back on the 3GPP device. The app uses instructions to download and access the content and controls the presentation.
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Figure 2 OTT application using 3GPP capabilities
An interop specification may primarily deal with the capability requirements of 3GPP Conforming Device that is used by an OTT application using well defined APIs in order to playback 3GPP Conforming content. The APIs may be abstract in order to support different application and device interface models. The media APIs also differentiate between devices supporting different playback variants, primarily “type 1” and “type 3”:

For type 3 playback, the OTT application receives a manifest, downloads the media and uses media APIs in order to playback individual tracks of the media experience. The application is controls of the download and playback of the media using the well-defined track buffers.

The model is Figure 3.
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Figure 3 Type 3 type device

3.2 Capability Discovery Options
3.2.1 Media Profile

The application uses the media profile for capability discovery. The media profile may be provided in the manifest or the CMAF/ISO BMFF Header in the ftyp box. The application queries the device of the media profile can be played back using

· <mediatype>/mp4 profile="<media profile 4CC>" 
 The device may provide one of the following answers:

· Yes: If yes is provided, then the playback requirements for this media profile as documented in this specification are expected to be fulfilled.
· No: If no is provided, then the playback of the media profile is not supported by the device and the application shall not playback this media profile.

· unknown: In this case the application should find other options to identify if the media profile can be played back
Note that the media profile does not support the configuration signaling and requires an additional capability mechanism on which configuration is preferably used.

3.2.2 CMAF Header/Initialization Segment
In this case an API between the app and the platform exists, such that the application queries the device if the content described in the CMAF header can be played back. This has the advantages of being complete, accurate, future-proof, but the drawback of not being human readable and possibly requires transmitting more information than the other approaches. 
Again, the device may provide one of the following answers:

· Yes: If yes is provided, then the playback requirements for this media profile as documented in this specification are expected to be fulfilled.

· No: If no is provided, then the playback of the media profile is not supported by the device and the application shall not playback this media profile.
· unknown: In this case the application should find other options to identify if the media profile can be played back
If a no or an unknown is provided, the response should provide an indication based on what feature the device rejected the playback.

3.2.3 MIME Subparameters
This option consists in using one or more MIME sub-parameters to describe the different required capabilities (pre-decoding, decoding, and post-decoding). It is the mostly used options today because it has the advantages of enabling a progressive, detailed, compact and almost human readable signaling. 

Post-decoding requirements are indicated in the ISO base media file format with restricted schemes. For example, the 'resv' sample entry type can be used for video tracks that require certain post-decoding operations. Similarly, pre-decoding requirements are indicated in the ISO base media file format with the protected scheme. 

In this case, the application uses the detailed MIME type string for the communication with the device platform. The application queries the device of the media profile can be played back using

· <mediatype>/mp4 mime-subparameters 

 The device may provide one of the following answers:

· Yes: If yes is provided, then the playback requirements for this media profile as documented in this specification are expected to be fulfilled.

· No: If no is provided, then the playback of the media profile is not supported by the device and the application shall not playback this media profile.

· unknown: In this case the application should find other options to identify if the media profile can be played back

If a no or an unknown is provided, the response should provide an indication based on what feature the device rejected the playback.

3.2.4 Media Capabilities
Aligned with the Media Capabilities API
, an APIs exposing information about the decoding and encoding capabilities of a device platform for a given format, but also output capabilities of the current device to find the best match based on the device’s display may be used. The application would query a vector of capabilities and if all required capabilities are supported, then the playback may be initiated.  

3.2.5 Device Capability – Persistent Item Solution

Another approach is to standardized device capabilities in a known format for storage by the manufacturer and recall in some manner available to the application.  The preferred approach uses standardizes key-value pairs for relevant player characteristics that can be communicated to servers via JavaScript APIs or ObjectsOne proposal is to use the HTTP User Agent String as described in [HBBTV] 7.3.2.4.  However, this approach is considered problematic in terms of scalability and was therefore dispensed during the development of this specification.

3.2.6 Playback Capabilities
3GPP may define a dedicated capability code for the platform that matches against the full requirements in this specification. While such an approach may provide the most stringent interoperability, at the same time adding yet another option to the already complex world of capability signaling was dispensed during the development of this specification.

3.2.7 MBMS Feature Tags

MBMS feature tags for example may be used.
3.3 Recommendations for Capability Discovery APIs

Based on the discussions in clause 3.2, it is recommended that 3GPP devices in 5G media provide a consistent support for capability discovery. Suitable options may be:

· Media Profile capability API as defined in clause 3.2.1. 

· ISO BMFF API as defined in clause 3.2.2. 

Media Capability API work in 3GPP should be followed.

Also any work on MIME parameters extensions may be considered if progressed. 

4 Proposal

It is proposed to add the capability discovery as a key issue for 5G Media and add this into the TR. More information on existing functionalities and implementations should be checked.
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� https://wicg.github.io/media-capabilities/
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