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1 Introduction

During SA4#82 some questions were raised on the scope of the TV Prof Work Item. In order to provide some context, this document provide some proposed documentation on some scenarios that are in the context of the work item. 
2 Scenarios and Deployment Cases

2.1 Scenario
In the context of this technical report, the provisioning of TV-like services to 3GPP UEs is considered. Figure 1 provides a high-level context of a possible scenario. The scenario is not considered being complete or comprehensive, but only highlights the context. The discussion in this document also does not consider the role of the mobile operators, whether it is a content/service provider itself, or it collaborates with a content provider to distribute the content. Nevertheless, in any case it is the desire of the content provider to provide a realistic and possibly controllable quality to different end devices that are connected through a 3GPP network and include a 3GPP UE with PSS and/or MBMS client.

On the left hand sources that contribute to the generation of a TV program are provided. Such sources may for example be satellite feeds, terrestrial broadcast feeds, cable or other contribution links. These feeds typically carry content that is encoded and distributed using formats such as defined by DVB, ATSC, SCTE or other broadcast organizations. Examples for video formats are SD content, HD content, full HD content, or UHD content. The content may have different properties to support the service, for example display instructions, random access point frequencoes and so on. At the same time, the content may be augmented with program that is available On-demand, for example VoD assets or ad content. The content is expected to be received by 3GPP UE with PSS and/or MBMS client. Such receivers may be heterogeneous in terms of capabilities, for example in terms or display resolutions, decoding capabilities, audio rendering capabilities and many other aspects.
An important scenario is the adaptation and provisioning of the content stemming from a multitude of sources to a heterogeneous receiver population (equipped with a 3GPP UE functionality) through a 3GPP network. This work is not expected to cover all flavors of such a complex service offering, but focusses on the media formatted related challenges in such a scenario that motivate the definition of TV Video Profiles.
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Figure 1 Scenario for Distributing TV Content to Mobile Devices
2.2 Media-Format Related Challenges
In the following a few media-format related challenges are provided that motivate the definition of TV Video Profiles.
1. On the Contribution Formats:

a. The live contribution formats may be different depending on the contribution link, the applied standard or the location/region. Different content sources need to be taken into account, for example different broadcast standards such as DVB or ATSC, different contribution links, as well as formats that are used in different regions. It is expected that a 3GPP-based set of TV profiles enables to distribute formats in different regions of the world distributed with different standards. 

b.  Legacy and new formats: Broadcast quite often needs to maintain legacy distribution in order ensure compatibility is an installed base. At the same time advanced formats with better quality of experience are distributed to newer devices. It is expected that a 3GPP-based set of TV profiles enables to distribute new and emerging formats whereas legacy formats are of less relevance.
c. VoD Assets and Ads may be in different content formats, for example movies are quite often provided in formats defined by MovieLabs, DECE or Bluray Disk Association (BDA). It is expected that a 3GPP-based set of TV profiles enables to distribute movies in commonly used formats.

d. Content industry generates new formats to enable new experiences, for example wider colour gamut, higher dynamic ranges, etc. It is expected that a 3GPP-based set of TV profiles may be updated in the future to add such new formats as interoperable options.
e. Contribution formats may contain certain properties (random access points, encryption) or may carry specific metadata or auxiliary information (subtitles, etc.).  It is expected that a 3GPP-based set of TV profiles enables to maintain relevant properties and metadata.
2. On Consuming Devices

a. Consuming Devices are heterogeneous including different display resolutions and capabilities. It is expected that a 3GPP-based set of TV profiles enables to provide TV-like content on a set of different device classes in a controllable and consistent manner. In addition, it is expected that consuming devices are able to select content that fits their capabilities. However, it is not expected that a 3GPP-based set of TV profiles covers the all capabilities of existing mobile devices, but provides an ability that in the future consuming devices consistently implement 3GPP TV profiles to reduce fragmentation.
b. Mobile devices provide new capabilities to enable new media experiences, for example wider colour gamut, higher dynamic ranges, higher resolution. etc. It is expected that a 3GPP-based set of TV profiles may be updated in the future to add such new formats as interoperable options.

3. On Content Distribution

a. Efficient distribution is of utmost relevance for 3GPP-based distribution. It is expected that a 3GPP-based set of TV profiles enables to efficiently distribute video formats to different devices. In particular it is expected that options are provided that enables the use of latest advances in compression efficiency.  
b. In order to enable cost-efficient distribution, scalable delivery is important. This enables for example the use of broadcast distribution (either directly or using MBMS-on-Demand) and/or CDN architectures for efficient caching. It is expected that a 3GPP-based set of TV profiles support scalable distribution of content.
c. In order to react to throughput changes, for example due to mobility, congestion, handovers and other mobile variability, rate and quality adaptive distribution is relevant for consistent quality and service continuity. It is expected that a 3GPP-based set of TV profiles support adaptive distribution of content, in particular 3GP-DASH.
4. On Content Adaptation and Provisioning

a. It is expected that different types of content will be made available in a service offering, for example by content splicing at the sender (program mix) or also in the receiver (targeted ad insertion). It is expected that a 3GPP-based set of TV profiles supports different types of content, and also the change and update of content in a linear program.

b. The processing requirements in content adaptation should be manageable. It is expected that a 3GPP-based set of TV profiles supports content adaptation in a processing-manageable manner.

c. Content adaptation may lead to quality degradation, for example due to transcoding, distribution format change, frame rate adaptation, cropping, filtering and so on. It is expected that a 3GPP-based set of TV profiles enables content adaptation such that quality degradations due to content adaptation are avoided or at least minimized.
Based on these initial considerations, some functions that are relevant for content adaptation and provisioning are documented below.
2.3 Content Adaptation and Provisioning Functions
Based on the discussions in section 2.1 and 2.2, at least the following content adaptation and provisioning functions are considered relevant:

· Mapping of typical broadcast distribution formats to a 3GPP TV Profiles

· Mapping of typical VoD and Ad content formats to 3GPP TV Profiles

· Mapping of relevant properties and metadata of broadcast and movie formats to 3GPP TV Profiles

· Provisioning of content for different device classes with different decoding and rendering capabilities.

· Provisioning of new media formats

· Encoding/transcoding such that efficient distribution is enabled

· Mapping to 3GP-DASH formats

· And possibly others
3 Proposal

It is proposed to add section 2 to an updated version of the Technical Report for TV Profiles.
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