Audio in IP production
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Don’t forget the audio- | am an sound guy! (1P sHowense
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P transformation - Places, Processing & People (IP sHowease
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Audio requirements drive scale in facilities - (I sHoweasE
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The Audio folks did facility IP first! ‘
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‘Most of the complexity of a production environment is the audio’
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Audio facility interconnects Qgsuowmssm




History of sampling - PCM is 100 yearslold! |P sHowcase
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Determining sampling rate j%i;z;-Q ,,,,
. . . TV
Williard M. Miner, "Multiplex Telephony," U.S. re7 "

Patent 745,734,

Filed February 26, 1903 ) ) .
The First Disclosure of PCM: Paul M. Rainey,

"Facimile Telegraph System," U.S. Patent 1,608,527,

Filed July 20, 1921,
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Then Nyquist in 1924



A-D conversion! . - (1P sHowcasE:

1954 "DATRAC" 11-bit, 50-kSPS Vacuum Tube ADC AD572 12-Bit, 25-ps Mil
Designed by Bernard M. Gordon at EPSCO Hybrid ADC, 1977
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Audio acquisition L QB.SHOWCASE"
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Lots of different audio interfaces and formats!

| ( IP sHowcask
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Audio production interoperability Qgsnowmse

Audio data flows — almost identical

Audio control plane — very different
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Audio parameters...............|ots of choices Qgsuowmse

AES3: 2 channels

Sample rate: 16kHz, 22kHz,32kHz,44.1kHz,48kHz,88.1kHz,96kHz,192kHz m
Bit depth: 16bit, 20bit, 24bit

AES3 frame period: 1ms—12ms

AES10 - MADI: 28, 56, 64 channels
Sample rate: 32kHz - 96kHz
Bit depth: 16bit, 20bit, 24bit

AES67:1 - 120 channels (1-8)

Sample rate: 44.1kHz, 48kHz, 96kHz

Bit depth: 16bit, 24bit

IP Packet period: 125us, 250us, 333%us, 1ms, 4ms

ST2110-30: 1-8 channels (1-64 channels Level C)
Sample rate: 48kHz (level A), 96kHz (level —x)

Bit depth: 16bit, 24bit nevienN

IP Packet period: 1ms (level A)125us (level B), A Sony Group Company
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Handling ‘other’ audio: the ST2110-31 bits Qgsuowmse

Preamble Aux |LSB Audio sample MSBlV|IU|[C]|P
0 34 7 8 27 28 29 30 31

AUDIO -30 AES3-32 bit

AUDIO -31

) o)
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- Timing and referencing . QB.SHOWCASE“

NSMPTE

ST2059 — applying PTP IEEE1588 to media

NTP
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Origination time Stamping in RHP - Qgsuowmse

MAC/PoS/
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Audio per-sample timing e QBISHOWCASE"
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Video — per-frame sam‘pling 1T o QBSHOWCASE‘"

e.g. 20ms
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What about the standardized control plane? Qgsnowmse
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The SDP - RFC 4566 — used in ST2410" QBISHOWCASE"

Sender description
Video and/or audio essence
Raster size (in pixels)
Frame-rate (video)

Channel count (audio)

Sampling structure (audio/video)
Bit depth (audio/video)
Colorimetry

Source IP address and port
RTP payload ID (audio/video)
PTP grandmaster source and

FAST METADATA -41




Audio manipulation required inIP domain QB'SHOWCASE"
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How to shuffle in the modern world QBSHOWCAsE'"

Mono AES67

Mono AES67

Mono AES67 Mono AES67

Mono AES67/ Mono AES67/

Mono AES67 Mono AES67

AES67 1-64ch AES67 1-64ch

IP audio proc

He=

AES67 1-64ch AES67 1-64ch

AES67 1-64ch AES67 1-64ch

AES67 1-64ch AES67 1-64ch

i
il
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Audio templates — a few practical options Qgsuowmse

Q’)) One channel - mono

((.)) Two channels - stereo

Six channels — 5.1

() Eight channels — 4 x stereo
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Video-associated audio format interfacing (JIP,swowease

16 Mono 16 Mono

16 Mono 16 Mono

16 Mono

16 Mono

16 Mono 16 Mono

8 Mono 8 Mono

8 Mono 8 Mono

8 Mono 8 Mono

L]
[

8 Mono 8 Mono

16 Mono ST 2022-6 ST 2022-6 16 Mono

16 Mono ST 2022-6 ST 2022-6 16 Mono

16 Mono ST 2022-6 ST 2022-6 16 Mono

16 Mono ST 2022-6 ST 2022-6 16 Mono
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Audio-only format interfacing Qgsuowmss

) Async in 16 Mono

) Async in 16 Mono

) Async in 16 Mono |
) Async in 16 Mono |
|64 Mono | 2100-30 8 Mono |
|64 Mono | 2110-30 8 Mono |
) 2110-30 8 Mono |
|64 Mono | 2110-30 g Mono |

16 stereo AES3 2110-31 16 Mono |

16 Mono Analogue 2110-31 16 Mono |

16 stereo AES3 2110-31 16 Mono |

16 Mono Analogue 2110-31 16 Mono__J neV|on
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Moving outside the campus — distributed produttioh # IPSHOWCASE'"

= WAN connectivity involved

" Longer latencies

(Potentially) Asynchronous sources
" Layer 2 too limiting

= Layer 3 (routed)
needed for larger
and multi-campus
networks

“nevien
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Interconnecting proprietary audio Islands QgsuowcAse

Gateway via ‘tie-lines’

SDN interconnect

Plug and play ‘toolkit” needed to transition to standardised formats

29 29 AsonyGroup Company



AES67 — defines link offset
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Hybrid timing reconciliation (1P sHowense
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PTP holdover is capable of being very long — let’s make it so! ' IPSHOWCASE'"
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Protection — on and off campus — video & audio '
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International use case - Audio signal flows . ;. IPSHOWCASE’"
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Secure networks need managed networks (JP.s#owease
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Going off-campus — the IP facility media edge (IP sHowcase
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ST2110-WAN AG - two layers of focus — data and control ' ‘ IP sHowcasE

Media essences
data flows

Registration, discovery and

control
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(IP sHowcase
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2110-WAN control plane f

( IP sHowcask
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The broadcastend game ~ (IPswowease
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Deterministic dataitcansier Rl - '
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- In conclusion - - QB.SHWCASE“




Thank youl . QBSHOWCASE"

Andy Rayner Chief Technologist
arayner@nevion.com +44 7711 196609
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Come and catch up on the Sony stand in Hall 13
Check out our other presentations on-line nevion
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Any Questions?
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