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1 Introduction
In order to extract relevant use cases for the work for TV support in 3GPP, we have worked with European Broadcast Union to address primary use cases considered by European Public Service broadcasters.

The document is an update to S4-AHI610 and S4-AHI613 taking into account the discussions during the telco.

The key agreements and comments from S4-160918 are summarized in the following.

2 Agreements during MBS SWG ad-hoc #62 telco 

	S4-AHI610
	USE_3GPP_4_TV: Use Cases
	Qualcomm Incorporated
	#62
	4
	


Discussion:
· Peter: is there more than FTA as use case which may require access control?

· Thomas: public media services typically FTA, and want to make sure it’s documented; with and without access control are two cases dicussed with EBU members

· Darko Ratkaj clarifies the different service models in Europe

· Gilles: The sentence on different requirements on conditional access in unclear.

· Thomas: can be removed

· Thorsten: is FTA in line 24 different from the known SA1 definition? If so, then please refer to SA1 definition

· Thomas: Is identical to the SA1 specification; reference added

· Zhiming: line 4, p2 reads like a requirement inside a use case, which is not usual in 3GPP for use case descriptions.

· Charles: there is more text that are assumptions, rather than use case text.

--- discussion continues on what text should be in a use case and what text should be inside the assumption section ---
· Zhiming: Sentence on ad insertion on p2 is solution text, rather than use case style text. -> moved last part of text

· Gilles: last line of use case description about supra-national distribution: Is there such a requirement in SA1?

· Darko: such services are available today, mainly via sattelite and should therefore be described in the use case -> Gilles agrees

· Gilles: Use case talks about stereo; what about 5.1?

· Thomas: stereo is sufficient -> Gilles is okay

· Zhiming recommends to only include requirements that are covered by SA1; so ‘supra-national’ is removed.

Changes are done on-line; assumptions are moved out of the use case into the Working Assumptions section.
Second use case has the same issues as the first use case.
· Gilles: does SD need to be suported?

· Thomas thinks it is a current requirement

· Gilles: why only consider DVB and not other standards?

· Thomas: DVB is what this particular use case is about

· Gilles: does the DVB specification have to be supported over MBMS? (and not use DASH for example). 

· Thomas: The use case only describes a benefit, not a requirement -> Gilles is okay

· Zhiming: what is really the difference between use case 1 and 2?

· Thomas: main difference is mobile versus stationary and its associated use, such as screen size, no uplink, multi-channel audio (and in the end solutions)
Zhiming is not convinced that from a service provider perspective the use cases are really so different. If they are different than the differences should be made more explicit.

· Frederic: can we agree the use case 2? -> it seems we can
Zhiming is asked to submit text for changes.

· Gilles on use case 3: -- not clear what the question for clarification was --

· Zhiming: what is the service layer difference between mobile and stationary?

· Thomas: the intention of the use case to check if we can combine use case 1 and 2 into the same service layer.

Resolution: S4-AHI610 is partially agreed based on online modifications and can be used as basis for further contribution.
Presented by Mr. Thomas Stockhammer (Qualcomm) 
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Discussion:
· Peter: For UC#4,doesn’t agree on the 4th bullet of working assumptions

· Thomas modified text on-line

· Gilles: use case story is too far into the future -> Thomas modified on-line

· Zhiming: on recommended requirements, the word ‘configuration’ is unclear -> changed into ‘profiles’

· Zhiming: remove bullets 2-4 from requirements -> done online

· Zhiming: last sentence of use case should be removed -> done on-line

3 Proposed Use Cases

6.X
Use Case 1: FTA Linear TV to Mobiles
6.x.1
Description

A linear TV service is accessible for mobiles through a 3GPP cellular infrastructure in order to provide Public Media Services also broadly to mobile phones and other 3GPP-connected devices. 

A linear service is the traditional way of offering TV services where the content is organised in a sequence that may consist of e.g. news, shows, drama, movies, or documentaries. That sequence is distributed as a stream of programmes that reach the viewer according to a pre-defined schedule. The viewer can tune in to a programme but cannot alter the schedule. Linear TV is the most common way of delivering live content (e.g. sport events, concerts, news). The Linear TV Service is considered Free-to-Air (FTA), i.e. no subscription is required with a TV service provider and that the service is also characterised by no content encryption and is made available at no additional cost to the end user as defined in TS22.101.. 
The TV service may be made available regionally or nationally.
The TV service may include SD, HD and UHD services.

The TV service may include audio in different languages.

The TV service may include subtitles.

Access services may have to be supported.





Different type of ad insertion models are preferably supported.
6.x.2
Working Assumptions
There is no reason that the image formats in TS26.116 are not used.

The required audio formats include stereo. Loudness control
 is expected to be supported. Multiple audio tracks may be present, for example for different languages. There may be services that require support for multiple languages where the language is pre-mixed with music and effects.

A sufficient set of audio and video codecs are required to allow for encoding and distribution of legacy and new formats in an efficient manner. If legacy content is expected to be distributed (e.g. MPEG-2 video or audio technologies), they may be transcoded prior distribution.

Subtitling formats may include both textual and graphical ones.

Access services may include subtitling, signing, audio descriptions and audio subtitling.

Ad insertion solutions may include splicing in a live stream, as well as a targeted stream requested by the user device, or from a local storage on the device.
6.x.3
Recommended Requirements
The following enablers need to be provided
· Video Formats and Codecs for SD, HD and UHD formats

· Stereo Audio Formats and Codecs

· Loudness control

· Multiple language support

· Subtitling formats for text and graphics

· Signalling for access services

· Splicing of content in network and on the device
6.x.4
Available Enablers in 3GPP 

6.x.5
Gap Analysis 

6.x.6
Optimization Potentials

6.Y
Use Case 2: FTA Linear TV to Stationary TVs
6.y.1
Description

Linear FTA broadcast TV to stationary TV sets is generally enabled via traditional broadcast networks. However, there is no reason to not explore the possibility of replicating this use case in a 3GPP environment. 
A linear TV service is accessible for stationary TV sets through a 3GPP cellular infrastructure in order to provide Public Media Services to stationary TV sets. 

Conventional TVs do not have the uplink capability but connected TVs do (either integrated in a TV set or in a set-top box). The existing TV sets are capable of connecting to the Internet, usually via a home gateway. This means that uplink capability may be present to enhance the service, but cannot be assumed for any type of device.
The TV service may be made available regionally or nationally.

Fo TV centric services, the audio and video formats defined in TS 101 154 (DVB codec specification) are expected to be used.
Subtitling formats may be required.

Access services may be required.





Different type of ad insertion models are preferably supported. Note that not all ad insertion models may be supported by all end devices, for example depending on the uplink capabilities.
6.y.2
Working Assumptions
According to TS 101 154

For video this includes SD, HD and UHD formats.

The required audio formats include stereo and multi-channel audio, but also next generation object- and scene-based audio systems may be enabled as well. Loudness control is expected to be supported. Multiple audio tracks may be present, for example for different languages. There may be services that require support for multiple languages where the language is pre-mixed with the music and effects.

A sufficient set of audio and video codecs are required to allow for encoding and distribution of legacy and new formats in an efficient manner. There is a benefit of aligning with ETSI TS 101 154.  If legacy content is expected to be distributed (e.g. MPEG-2 video or audio technologies), this may be transcoded prior to distribution.

Subtitling formats may be required, including both textual and graphical ones.

Access services may have to be supported that include subtitling, signing, audio descriptions and audio subtitling.

Ad insertion includes splicing in a live stream, as well as a targeted stream requested by the user device, or from a local storage on the device.
6.y.3
Recommended Requirements
The following enablers need to be provided

· Video Formats and Codecs following TS 101 154

· Audio Formats and Codecs following TS 101 154

· Loudness control

· Multiple language support

· Subtitling formats for text and graphics

· Signalling for access services

· Splicing of content in network and on the device with the ability to provide fallback for UE that do not support an uplink. 
6.y.4
Available Enablers in 3GPP 

6.y.5
Gap Analysis 

6.y.6
Optimization Potentials

6.Z
Use Case 3: FTA Linear TV to Stationary TV and Mobiles

6.z.1
Description

A broadcaster may provide an FTA Linear TV service to Mobiles and Stationary TVs according to the scenarios in use case 1 and 2 in a  r cost- and spectrum efficienct manner. 
6.z.2
Working Assumptions
Simulcasting of services is considered not being cost and spectrum efficient.
The service may be targeted for mobile coverage or for stationary coverage.
6.z.3
Recommended Requirements
It is possible to distribute the same signal over the 3GPP bearer service for both type of receptions.

It is possible to distribute to use encapsulation, media formats and codecs in use are supported by both type of end devices. stationary TVs and mobiles.
6.z.4
Available Enablers in 3GPP 

6.z.5
Gap Analysis 

6.z.6
Optimization Potentials

6.A
Use Case 4: Extensibility

6.a.1
Description

In the year 2020, a broadcaster runs linear TV Broadcast Services using the 3GPP Service layer The broadcaster wants to introduce a Virtual reality broadcast service running over the same radio network. The service can be targeted to new devices that implement the new services, whereas legacy devices ignore the service and provide a service with similar content, but less good performance.  
6.a.2
Working Assumptions

· The same service announcement is used to describe the services.
· The broadcaster may provide services for different device types, possibly implementing different Releases of the 3GPP TV Service Layer

· The broadcaster may simulcast services for different device types. However, the broadcaster typically wants to reduce the amount of simulcast options for different device types.

· The broadcaster wants to avoid that a service is accessed if the device does not support the capabilities to consume the service.

· The broadcaster wants to provide services which are only supported by a subset of devices

6.a.3
Recommended Requirements

· The service signalling provides sufficient information such that the device can accept and consume or ignore the service

· The service layer defines service profiles that match receiver profiles, i.e. a service profile can be consumed by a receiver supporting a specific set of profiles 

· The amount of receiver profiles is small in order to avoid extensive simulcasting

· Receiver profiles that fully support multiple service profiles, are beneficial  

6.x.4
Available Enablers in 3GPP 

6.x.5
Gap Analysis 

6.x.6
Optimization Potentials

4 Proposal

It is proposed to agree the use cases to be added to the TR..
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� For details see: EBU Recommendation R 128:2014: "Loudness normalization and permitted maximum level of audio signals".


� For details see: EBU Recommendation R 128:2014: "Loudness normalization and permitted maximum level of audio signals".
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