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Andreas Hildebrand, RAVENNA Technology Evangelist
* more than 25 years in the professional audio / broadcasting industry
* graduate diploma in computer science
* R&D, project & product management experience
* member of AES67 TG and ST2110 DG

ALC NetworX GmbH, Munich / Germany

ALC /NetworX » established 2008
w  R&D center

* developing & promoting RAVENNA
» Partnerships with > 40 manufacturers

RAVENNA
* |P media networking technology
 designed to meet requirements of professional audio / broadcasting applications

* open technology approach, license-free
| * fully AES67-compliant (built-in)
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» Defines transport and synchronization of elementary essence streams
(video, audio, ancillary data)

* Primarily targeting at live production applications
» References / builds on existing standards:
— Timing: SMPTE 2059 (SMPTE PTP Profile)
— Video: RFC 4175 (RTP Payload Format for Uncompressed Video)
— Audio: AES67 & RAVENNA
— Ancillary data: RFC 8331 (RTP Payload for SMPTE ST 291-1 Ancillary Data)

ALC NetworX
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SMPTE 2110 - Professional Media over Managed IP Networks
Document structure:

®* 2110-10: System Timing & Definitions
— defines transport layer and synchronization (SMPTE2059, clocks, RTP, SDP etc.)

* 2110-20: Uncompressed Active Video
— defines payload format for raw video (RFC4175, RTP, SDP, constraints)

®* 2110-21: Traffic Shaping and Delivery Timing for Uncompressed Active Video
— defines timing model for senders and receivers (traffic shaping requirements)

ALC NetworX
( IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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SMPTE 2110 - Professional Media over Managed IP Networks

Document structure:

* 2110-30: PCM Digital Audio
— defines payload format for linear audio (AES67, constraints)

® 2110-31: AES3 Transparent Transport
— defines payload format for non-linear audio (RAVENNA AM824)

®* 2110-40: Transport of SMPTE Ancillary Data
— defines RTP payload format for SDI ancillary data (new IETF draft)

F ALC}NetworX
( IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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SMPTE 2110 - Professional Media over Managed IP Networks

Document structure (audio):

®* 2110-10: System Timing & Definitions
— defines transport layer and synchronization (SMPTE2059, clocks, RTP, SDP etc.)

* 2110-30: PCM Digital Audio
— defines payload format for linear audio (AES67, constraints)

® 2110-31: AES3 Transparent Transport
— defines payload format for non-linear audio (RAVENNA AM824)

F ALC}NetworX
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SMPTE 2110 - Professional Media over Managed IP Networks

Document structure (linear PCiVi=

®* 2110-10: System Fiming & Definitions

— defines trapisport layer and synchronization (SMPTE2059, clocks, RTP, SDP etc.)

e 2110-30: PCM/Digital Audio
— defines payload format for linear audio(AES67, constraints)

q ALC NetworX
( y IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AUDIO AES67-2018 Standard for

1

Audio Applications of Networks:

High-performance Streaming Audio-
over-IP Interoperability

published on September, 11th, 2013

IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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L Digcovery J

Not specified (NMOS 1S-04/05)

SIP (unicast), IGMP (multicast)

SDP (RFC4566, RFC7273)

- > (
ession Description
(.

Encoeligg

L16/L24, 1..8 ch, 48 samples

Differentiated Services (DiffServ w/ 3 CoS)

RTP / UDP / IP, unicast & multicast

.
Transport
_

Viedia Cloch

48 kHz

v

~

IEEE 1588-2008 (PTPv2)

" Synchronisation

#14
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SMPTE 2110 - Professional Media over Managed IP Networks

Document structure:

®* 2110-10: System Fiming & Definitions

— defines trapisport layer and synchronization (SMPTE2059, clocks, RTP, SDP etc.)

e 2110-30: PCM/Digital Audio
— defines payload format for linear audio(AES67, constraints)

= AIMS WP on
AES67 / ST2110 Commonalities & Constraints

‘B ALC NetworX
( ‘\ IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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SMPTE 2110 - Professional Media over Managed IP Networks

Constraints of 2110-10 & -30 w/ respect to AES67

* 6 conformance levels (packet setup):

Netw‘”x IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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SMPTE 2110 - Professional Media over Managed IP Networks

Constraints of 2110-10 & -30 w/ respect to AES67

* 6 conformance levels (packet setup):

Level Supported by the Receiver

A (mandatory) Reception of 48 kHz streams with
1 to 8 audio channels at packet times of 1 ms

ALC?. NetworX
( ; IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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SMPTE 2110 - Professional Media over Managed IP Networks

Constraints of 2110-10 & -30 w/ respect to AES67

* 6 conformance levels (packet setup):

Level Supported by the Receiver
i : \iant
A (mandatory) Reception of 48 kHz streams with 61 comp
1 to 8 audio channels at packet times of 1 ms P&—S
B Level A +
1 to 8 channels at packet times of 125 ps
C Level A +
1 to 64 channels at packet times of 125 us
F )
ALC NetworX
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SMPTE 2110 - Professional Media over Managed IP Networks

Constraints of 2110-10 & -30 w/ respect to AES67

* 6 conformance levels (packet setup):

Level Supported by the Receiver

AX Level A (= 48 kHz) + Reception of 96 kHz streams with
1 to 4 audio channels at packet times of 1 ms

BX Level B + AX +
1 to 8 channels at packet times of 125 ps

CX Level C + AX +
1 to 32 channels at packet times of 125 us

q ALC NetworX
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SMPTE 2110 - Professional Media over Managed IP Networks
What else is required for a working system?

= Establishing connections!

— Not covered by SMPTE 2110

networked media

= AMWIA NMIO[S)

'"*  open specifications

— AMWA: Advanced Media Workflow Association

— NMOS: “A growing family of specifications [...] which are complementary to
and co-exist with industry specifications like ST2110 and AES67”

f ALC}NetworX
( _, IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications
NMOS specifications:

* |S-04: Discovery & Registration
— enumeration and registration of available system resources

®* |S-05: Connection Management
— connecting receivers to available streams

* |S-06: Network Control
— controlling network resources (configuring routing tables)

'(“”etwmx IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

NMOS specifications:

* |S-07: Event & Tally Specification
— communicate current states and state changes

* |S-08: Audio Channel Mapping
— how to match flow channels with inputs / outputs

* BCP-002-01: Grouping of NMOS Resources
— identifying which flows are related to each other

® ...moreinthe works...

F )
(“c,NetW‘”X IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

Key elements

‘lﬂa e IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019

A. Hildebrand: SMPTE ST2110 & NMOS IS-08 — Audio Transport & Routing



CURATED BY

i L/JVSF

VIDEO SERVICES FORUM

AMWA NMQOS - Networked Media Open Specifications

ldentity

256E5638-0EB2-4E70-
B45B-3B24BEB6A478

83C42DF8-284E-4351-

8349-E50DA22AC419

Device

60752B84-F055-4E32- 23F85482-7AE1-4366-

9D7F-9619DA31406A 9DD3-BD848395/A91
[ Source ] Flow

|6C46C3F0-97F0-4852- A38548F4-99EE-40CF -
9D85-8D4B0325A488 9582-94A51B1BCAC1
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AMWA NMQOS - Networked Media Open Specifications

1S-04
Discovery & Registration

Ensure that parts of a networked
media system can find each other

| ALC 'NetworX
( . IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

256E5638-0EB2-4E70-
B45B-3B24BEB6A478

83C42DF8-284E-4351-
8349-E50DA22AC419

Device

60752B84-FO55-4E32- 23F85482-7AE1-4366-

9D7F-9619DA31406A 9DD3-BD8483957A91
Source C Flow J

6C46C3F0-97F0-4852- A38548F4-99EE-40CF -
9D85-8D4B0325A488 9582-94A51B1BCAC1

Sender
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AMWA NMQOS - Networked Media Open Specifications

1S-05
Connection Management

Make it simple for applications
to (dis)connect flows

ALC}NetworX
( _, . IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications
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AMWA NMQOS - Networked Media Open Specifications

Challenge:

6 channel surround audio

ALC NetworX
Il ; va IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019

A. Hildebrand: SMPTE ST2110 & NMOS IS-08 — Audio Transport & Routing



CURATED BY

IP sHowcAsE [/TVSF

VIDEO SERVICES FORUM

AMWA NMQOS - Networked Media Open Specifications

Challenge:

ALG% NetworX
I( ; vor IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

Challenge:

Option 1: £

6 unicast streams
with individual channels U R
i

= not very efficient

‘B ALC 'NetworX
( IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

Challenge:
Option 2: 6
1 multicast stream
w/ all 6 channels 6

‘B ALC NetworX
( ‘\ IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

Challenge:

1 multicast stream
w/ all 6 channels

‘lﬂa e IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMQOS - Networked Media Open Specifications

1S-08
Audio Channel Mapping

Map flow channels (tracks) to device I/O channels

F ALC}NetworX
( tae IP SHOWCASE THEATRE AT NAB - APR. 8-11, 2019
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AMWA NMOS IS-08 - Audio Channel Mapping

____________________________________________________________________

Device
Sinks

Outputl

Sources ' Inputl

____________________________________________________________________
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AMWA NMOS IS-08 - Audio Channel Mapping

* Interaction with NMOS IS-05 — connecting incoming stream channels to device
output channels

Output Chanmel Labek

Sending Device Receiving Device / €hl:Out-000
/' ch2:0ut-001

Out

put

Received Channels Input Channel A ' ~

 Label - symbol __ label-Symbol Labels 5|5

el | L [ | | input channel 1 _

[Ciektchamnel | L [0 Receiver | leftchannel | L | | cns
Source - Sender cn————) e Receiver [ ghtcmanne | R | P2 rpwtcome2 |chz

| Right Channel | R | ch2
null
IS-05 - Connection Management: Audio Stream IS-08 — Audio Channel Mapping

‘B ALC 'NetworX
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X-nmos/channelmapping/v1.0/io

"inputs": {
"c200c6d3-ed4fa-4170-9f46-dleeca23173b": {
"caps": {
"block_size": 1,
"reordering”: true

I

“channels": [
{
"label": "input channel 1"
3
{
"label": "input channel 2"
}
1,

"parent”: {

"id": "1153f888-7a09-4783-838b-b00b77d3af85",

"type": "receiver"

s

"properties": {
"description”: "AES67 Audio Input”,
"name": "AES67"

}

}
})

"outputs": {
"eedb65be-ed@c-40b5-affe-9deebe2e383d": {
"caps": {
"routable_inputs": [

"c200c6d3-ed4fa-4170-9f46-dleeca23173b"

1
I

"channels": [

"label": "Out-000"
1
{
"label™: "Out-@01"
}
1,
"properties”: {
"description": "ALSA dmix (2ch)",
"name": "dmix"

1

}
}
}

"source_id": "00000000-0000-0000-0000-000000000000"
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 Use 10 information to
resolve the receiver ID
to an input in the AP,
enumerate channels
and discover
permissible routings.

. NMOSIS-08 — ‘

GET fior

1 1 1 1
1 1 1 1
,'""""""""".: : p Receiver : : Sender Receiver
i ! i 1 1 Channel Mappin ! ! i i
: Contro | I er i Client | i API P i E Mats:;:;?;f]japl Mas:grg;?r:tcmfwl
__________________ 1 1
| . : : . : | . .
: ; | -GET ftransportfile 1 i 0
Get SDP file from i ! ! i ! ! i
sender connection 0 1 i ' : : '
management AP 0 1 i i i i i
- 1 d transportfile.sdp : : |
| : : | o |
[ 1 1 i [
. NMOSIS-05 — | : : ; | | ;
P 1 1 P ! ! '
———————————————————————————— ' | 1 ' 1 1 '
I l U
_ : T PATCH /senders/=sender| D=/staged
Patch staged endpoint : 1 i I ] i ¢
with SDP file from i : ! i !
sender and activate to ' ' I i :
establish connection : 1 : i i
I I=: T T T .—l P 200 Respor:c
1 1 i
| : : i
P ! ! P
: ! : :
i ! ! i
L 1 1 ]
1 1 1
1 ] i
| | |
H 1 1
! : |

"l—'—H'I'I'P 200 Res |:|CII 156

____________________________

———1PATCH /map/staged

Created desired
input/output mapping
by patching staged map
endpoint and activating

o—HTTP 200 Resporuc
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Left Channel L |chi 5T 2110-30 Left Channel L ALLL
Right Channel R Ch 2 8ch Right Channel R Al1R
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Audio Source - -
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T Right Channel | R Sender AL . Receiver A1 Right channel | r | Input Al2ZR
o 518 Left Channel L Ch 5 Left Channel L Al AL3L
Right Channel R Ch & Right Channel R A13R
Left Channel L |chT Left Channel L AlAL
I P'S D I De- Right Channel | R | ths Right channel | R aLanr
embed Left Channel L |t Left channel L AzaL
Right Channel R Ch 2 Right Channel R AZAR
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Audio Source - .
RightCchannel | R [cha . Right Chi 1| R | In AZ2ZR
>  De-embedded ight Channe Sender A2 Rec Ap | Hight channe! I
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Left Surround Ls AZAL
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a3 5 Input
Left Rear surr | Lrs A3 AZ3L
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L AL
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Ch1l Laft Sumound Ls Chl Input A42ZR
Ch2 Right Surround Rs | Ch2 Ad AL3L
ch3 Dolby E | Audio source Centre € lehs | o derF A43R
Receiver | chs Decode | 5-1Sumound Effects LFE | ch4 AsaL
E chs Left Rear Surround Lrs | Chs A4 R
ch & Right Rear Surround | Rrs | Ch 6
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P ANC Data Source — ST 2020 Metadata Sender D Receiver D
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AMWA NMQOS - Networked Media Open Specifications

More information on

NMQOS wiki on Github:

https://github.com/AMWA-TV/nmos/wiki

‘B ALC 'NetworX
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Contact information:

Andreas Hildebrand ALC NetworX GmbH
Technology Evangelist Am Loferfeld 58
81249 Munich AES67 pyift-in
ravenna@alcnetworx.de Germany

WWW.ravenna-network.com
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