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' Audio Guidelines for Over the Top Television and Video Streaming (AGOTTVS) Study Group

¥ Over the Top Television (OTT) For the purpose of this document OTT is defined as: The means to deliver
video Content via Streaming, VOD, Pay TV, IPTV and Download via IP mechanisms

¥ Online Video Distributor (OVD), defined as any entity that offers video Content by means of the Internet or
other Internet Protocol (IP)-based transmission path provided by a person or entity other than the OVD

¥ OTT and OVD do not include delivery of Content via means of traditional distribution e.g., broadcast TV,
Cable TV, Satellite TV, and Telco Supplied TV Etc.
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" DSP: Digital Signal Processing
" DRC

" Streaming Players
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Anchor Element

The perceptual Loudness reference point or element around which other elements are
balanced in producing the final mix of the Content, or that a reasonable viewer would focus
on when setting the volume control. [3] It is typically speech or dialog in broadcast or movie
Content.

AVR

Audio Video Receiver

A combination audio amplifier and audio/video switching device for a home theater. It
contains inputs for all the audio and video sources and outputs to one or more sets of speakers

and one or more monitors (without a tuner) or TVs[\-] .

Blu-ray
A digital optical disc data storage format supporting HD and UHD (2160p) resolution.

BS.1770

ITU-R BS.1770

Specifies an algorithm that provides a numerical value that estimates the perceived Loudness
of the Content that is measured. Loudness meters and measurement tools which have
implemented the

BS.1770 algorithm will report Loudness in units of “LKFS” or “LUFS.

CODEC
Coder-Decoder. A device (or software implementation thereof) which converts a signal into

another format and converts the coded signal back to the original format.

Content

Material or essence used for distribution by an operator.

Content Distributor

An operator that distributes Content to other operators, Programmers or consumers.

Content Dynamic Range

The difference between the maximum and minimum Loudness level in an audio Program or
piece of Content. It should be noted that a large difference between the Loudness of the dialog
and the Loudness of the Full Program Mix Measurement may be an indication of wide Content

- YEITY A O e p—




(a/lsCery . R
i - u/df;tbjd/}UJ/o/’)! -

Dynamic Range. Similarly, large values of LRA may be an indication of wide Content Dynamic
Range.

dB FS

Amplitude expressed as a level in decibels relative to 100% full-scale.

Dialog Level

The Loudness, in LKFS units, of the Anchor Element.

Download

The process of receiving data from a remote system, typically a server such as a web server ,

an FTP server, an email server, or other similar system.

DRC
Dynamic range control. The process of continually adjusting audio signal level to control the
level difference between loud and soft passages according to some desired objective.

DRC Profile
A collection of parameters that describe how dynamic range control Metadata is calculated.

DVR

Digital Video Recorder

An electronic device that records video in a digital format to a disk drive, USB flash drive, SD
memory card, SSD or other local or networked mass storage device

EDID
Extended Display Identification Data (EDID) is a data structure provided by a display or other
device to describe its capabilities to a video source device (e.g. graphics card or set-top box).

(8]

File-Based-Scaling Device
A device used to apply an overall gain correction to audio Content stored as files.

Fixed Device
A set-top box type or plug-in stick type unit capable of supporting streaming media playback
services via Ethernet and/or Wi-Fi Internet access.
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Full Program Mix Measurement
The Integrated Loudness measurement using the BS.1770 algorithm, in units of LKFS or LUFS
based on all channels and all elements of the audio Content, over the duration of the Program.

Game Console

A computer system that enables playing video games via a connection to a television or other
display device with internal or external speakers. Most Game Consoles also support streaming
internet video/audio over Ethernet/Wi-Fi or via internal disk player (Blu-ray, DVD) or
removable digital media flash storage (SD card).

HDMI Stick
A plug-in device (via HDMI) for TV or AVR and supports streaming internet video/audio over
Wi-Fi.

Integrated Loudness
An objective measurement of audio loudness of a program averaged over the entire length of
the program.

Interstitial Content

Advertising, commercial, promotional or public service related material or essence. The typical
duration is less than approximately two to three minutes. Synonymous with Short Form
Content.

ITU

International Telecommunication Union. An organization which coordinates electronic
communications across national boundaries and issues recommendations supporting those
activities.

LKFS
Unit of Loudness, K-weighted, relative to full scale, measured with equipment that
implements the algorithm specified by BS.1770. A unit of LKFS is equivalent to a decibel.

Long Form Content
Show or Program related material or essence. The typical duration is greater than
approximately two to three minutes.

Loudness
A perceptual quantity; the magnitude of the physiological effect produced when a sound
stimulates the ear.
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Loudness Normalization

The process of applying a global offset, based on the measured Integrated Loudness of an
audio Program, such that after the offset is applied, the audio Program will be at the desired
target Loudness.

Loudness Range
LRA
Quantifies the variation in a time-varying Loudness measurement.

LU

Loudness Unit

Relative Loudness is expressed as a logarithmic ratio, 1 dB increase in level equals 1 LU
increase in Loudness.

LUFS
Unit of Loudness, K-weighted, expressed as a level in LU relative to 100% full-scale.

Maximum True Peak Level
The maximum absolute value of the audio signal waveform of a Program in the continuous
time domain.

Measured Loudness

The value reported, in units of LKFS or LUFS, when an audio signal is measured with equipment
that implements the algorithm specified by BS.1770. It is an approximation of perceived
Loudness.

Media Streamer

Streaming Media Set Top Box

Modern set-top boxes that deliver Internet streaming Content directly to a T.V. Many media
streamers are also capable of storing Content on a hard drive, computer or Network attached
Storage.

Metadata

Audio Metadata

Information attached to the audio bitstream, for example, to describe the audio essence or to
support DRC.

MVPD
Multichannel Video Programming Distributor (includes DBS service operators, local cable
system operators, and cable multiple system operators).
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oTT

Over-the Top-Television

The means to deliver video Content via Streaming, VOD, Pay TV, IPTV and Download via IP
mechanisms.

ovD

Online Video Distributor

Any entity that offers video Content by means of the Internet or other Internet Protocol (IP)-
based transmission path provided by a person or entity other than the OVD.

Peak Limiting - Limiting

A process allowing signals below a specified input power or level to pass unaffected, while
attenuating the peaks of stronger signals that exceed this threshold. Limiting is a type of
dynamic range compression. Clipping is an extreme version of limiting.

Personal Computer

A compact computer that uses a microprocessor and is designed for individual use, as by a
person in an office or at home or school, for such applications as word processing, data
management, financial analysis, streaming media or computer games.

PMP

Portable Media Player

A portable consumer electronics device capable of storing and playing digital media such as
audio, images, and video files. Some devices also support streaming internet video/audio over
Wi-Fi.

Portable Device
Personal type units capable of supporting file and streaming media playback services via Wi-
Fi and/or cellular data internet access.

PPM
Peak Program meter. A device which measures and displays or records the maximum
excursion of an audio program.

Program

An individual, self-contained audio-visual or audio-only item to be presented in Radio,
Television or other electronic media. An advertisement (commercial), trailer, promotional
item (‘promo’), interstitial or similar item shall be considered to be a Program in this context.
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Program Loudness
The Integrated Loudness over the duration of a Program.

Set Top Box
A hardware device that allows a digital signal to be received, decoded and displayed on a
television. The signal can be a television signal or Internet data and is received via an MVPD.

Short Form Content

Advertising, commercial, promotional or public service related material or essence. The typical
duration is less than approximately two to three minutes.Synonymous with interstitial
Content.

Sideloading
Media file transfer to a mobile device via USB, Bluetooth, Wi-Fi or by writing to a memory card
for insertion into the mobile device.

Smart Phone
A device that combines a cell phone with a hand-held computer and Portable Media Player
capabilities.

Smart T.V.
A digital television that has Fixed Device capabilities built in.

SPL
Sound pressure level in decibels referenced to 20 uN/m?2.

Tablet Computer

A very thin, portable computer, usually battery-powered, having a touchscreen as the primary
interface and input device. Usually has Portable Media Player capabilities and may also
support cellular data.

Target Program Loudness
A specified Loudness value for the Anchor Element,Dialog Level or Program Loudness,
established to facilitate Content exchange from a supplier to an operator.

True Peak
The maximum absolute level of the signal waveform in the continuous time domain, measured
per BS.1770. Its units are dB TP.

- Vv’ O e p—



; "
J),«f Du/z




J}’,«.aD-"/);

Table 1 - Recommendations for Short Form Content:

s S

J5|u\.‘? D w,.u 7

Broadcast Integrated Maximum Short  Maximum  Anchor Based Full Program Mix
Region Loudness Term Loudness True Peak Measurement Measurement
North —24 + 2 LKFS MN/A -2dB TP Not permitted  Recommended
America [1]
Europe [2] —23+05LUFS -18LUFSand+5 -1dBTP Not permitted  Recommended
LU relative to IL
Japan [3] —24 +1 LKFS N/A -1dB TP Not permitted  Recommended
Australia [4] —24 +1LKFS N/A -2dB TP Not permitted  Recommended
Table 2 - Recommendations for Long Form Content:
Broadcast Integrated Maximum Short  Maximum  Anchor Based Full Program Mix
Region Loudness Term Loudness True Peak Measurement  Measurement
Marth —24 + 2 LKFS N/A -2 dBTP Recommended Conditionally
America [1] Permitted”
Europe [2] —-23+0.5LUFS N/A —-1dBTP Conditionally Recommended
Permitted”
Japan [3] —24 + 1 LKFS N/A —-1dBTP Mot permitted  Recommended
Australia [a] 24+ 1LKFS N/A —-2dBTP Permitted Permitted
Table 3 - Recommendations for maximum Loudness: [23]
Integrated Loudness  Maximum True Peak
Short Form Content —-16+1 LI(FS,"LUFSEr -1dBTP
Long Form Content  —16 + 1 LKFS/LUFS® —-1dBTP
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OTT/OVD AUDIO WORKFLOW
— oo
Off-air
E recording 50| or MPEGZ-TS Create derivative files On Pramises, Public Fixed Devices
sources v for OTT delivery or Private Cloud
2 L T —
= CONTENT E 3 -
5 CREATION - L:\ 8
e oo grocuced N \,/J—’ Portable
@ Devices
& Wi-res fles in various 4 ok ozt
E container types (MXF, | :\-::e -:x::ml:::::ﬁu with
o Files: ACK; ks Codmeny selected sudio codec ' supported
Long Form: Programs
' Short Form: Ads and Promos i ¥ ¥
| I QC - independent which map to content creator I
0
Q
&
& Typically conforming to
= mwﬂl&:“ 3 m ll Encode to delivery specs
E "‘"l"'""'d.mllw'. by Content & loudness guidelines
s : i See Sections 3.1
o and 3.6
=} See Section 3.1 and
2 Annexes A & D
a See Sections 3.210 3.6

and Annex D
See Annex B

LINEAR STREAMING AUDIO WORKFLOW

SOURCES ACQUISITION & ENCODING
SO or MPEG2.TS On Premises, Public
Private Cloud
— Greate darivative streams for OTT delivery e Fixed Devices.
]
5
- Transport Stream or Baseband Signal o =
=z
o - encode tj Portable
= - loudness adjustment - mezzanine pull | push Devices
= Satellite - awdio metadata Included with - multi-bitrate packaging
o Rty Pl Dda ot selactsd audio codec “if supportad
= S
2
o
Transport Stream or Baseband Signal
I QC - confidence monitoring i ]
FIXED Device:
w - Full dynamic range available
0 - Playback contoured with
= loudness & DRC metadata
2} Typically conforming to
i Broadcast Regional Measure/ PORTABLE Davice:
27 Recommendations (or to Correct - Metadats support certain
Q values agreed to by Content - Playback contoured with
é prior mw’ loudness & DRC metadata
- See Sections 3.1
o and 3.6
o See Section 3.1 and M PORTABLE Davice:
o Annexes A& D - Mstadata support uncertain
3 See Sections 3.2t0 3.6
and Annex D

See Annex B

See Annex B
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