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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 SMPTE ST 2110 DG

ALC NetworX GmbH, Munich / Germany
• established 2008
• R&D center
• developing & promoting RAVENNA
• partnerships with ~ 50 manufacturers

RAVENNA
• IP 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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Claudio Becker-Foss, CEO/CTO of DirectOut
• studied Audio Engineering at the Institute of Music and Media in Dusseldorf, Germany
• co-founder of DirectOut GmbH in 2008
• freelance broadcast engineer for WDR in Cologne
• recording producer 
• network audio specialist
• member of AES67 standards committee

DirectOut GmbH, Mittweida / Germany
• founded in 2008
• manufacturer of professional audio and broadcast equipment
• early adopter of RAVENNA, AES67 and SMPTE ST 2110

RAVENNA Partner
• since 2009 (early adopter)
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Overview

• PTP Configuration

− General options

− Clock modes

− Parametrization

• “Bio Break”

• Stream Configuration

− RAVENNA

− AES67 / SMPTE ST 2110-30

− Dante (in AES67 mode)

• Tools

• Q&A breaks

AES67



RAVENNA/AES67 Practical: Configuring Devices

What to consider when configuring your RAVENNA/AES67 devices

© 2020 DirectOut GmbH I Claudio Becker-Foss

as part of the RAVENNA 2020 Summer Webinar Series



Setup
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Network

Artel 1G Quarra I PTP-aware Switch

MONTONE.42 I Grandmaster
PRODIGY.MC w/ DANTE.IO

PRODIGY.MP w/ RAV.IO

Merging Horus Genelec 8430 IP I Speaker



Grandmaster

Clock Distribution

Absolute Time (Wall Clock)

Node

WCK WCK

NodeNode

NodeNode
AD/DA AD/DA

ptp sync messages

ext. Sync (i.e. GPS, WCK)

Network

AES11 compliant
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PTP Setup

Grandmaster
PTP Sync and
Delay Requests/Responses
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PTP Setup  I No-PTP switch

Time t

t + Processing time p

t + p

PTP Sync and
Delay Requests/Responses
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PTP Setup  I PTP switch with 

E2E Transparent clock

Time t

t + Processing time p

t

t + p - p

PTP Sync and
Delay Requests/Responses
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PTP Setup  I PTP switch with 
Boundary clock

t (b)

PTP Sync and
Delay Requests/Responses

Time t

t 

t (b)



PTP Configuration



<Live demo>
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Stream Standards
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• RTP Multicast Streaming

• PTP v2 Synchronisation

• Sample Rates 44.1kHz up to DSD

• WAN capable packet times possible

• ultra low latency packet times possible 

(1 frame/packet)

• MDNS / RTSP Stream Discovery and 

Connection Management
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• RTP Multicast Streaming
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Connection Management

+ Unicast Streaming

+ SIP

– MDNS Discovery

* Sample Rate 48kHz

* packet time 1ms
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• RTP Multicast Streaming

• PTP v2 Synchronisation

• Sample Rates 44.1kHz up to DSD

• WAN capable packet times possible

• ultra low latency packet times possible 

(1 frame/packet)

• MDNS / RTSP Stream Discovery and 

Connection Management

+ Unicast Streaming

+ SIP

– MDNS Discovery

* Sample Rate 48kHz

* packet time 1ms

+ PTP ST2059-2

+ ST2022-7 

Redundancy

– Unicast

– SIP

* Media Clock Offset 0

DirectOut RAVENNA Implementation



RAVENNA 
Stream Configuration



…and more possibilitiesMandatory

AES67

• Sample rates: 96 kHz, 44.1 kHz

• Packet times: 125µs, 250µs, 333µs, 4ms

• More than 8 audio channels per stream (e.g. 64ch)

• IGMP v3 (automatic fall-back to v2)

• Discovery (RTSP, Bonjour, SAP) not scope of the standard 

but can be added on top of AES67

• 48kHz​

• 16 and 24 Bit​

• 1-8 Channels per stream​

• Multicast and Unicast​ streams

• Packet time: 1ms​

• PTP v2 Synchronisation

• IGMP v2 (v3 for ST2110)​

• QoS DSCP Markings

• SDP​

• SIP (Unicast)​
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<Live demo>



AES67 / ST 2110-30
Stream Configuration



AES67 with Dante

• TX up to 8 channels, RX up to 64 channels

• Multicast only (no Unicast)

• Restricted Multicast IP-Range: 239.p.x.y

Default Prefix: 239.69.x.y 

• Encoding: L24 (24 Bit)

• Packet time: 1ms TX / 1ms, 125µs, 250µs, 333µs RX

• Non-Standard DSCP Markings

• Dante Redundancy mode not available

! Multicast Prefix !
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<Live demo>



AES67 (Dante) 
Stream Configuration



<Live demo>



Tools



Tools  I PTP Trackhound
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Tools  I Wireshark

Screenshot
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Tools  I EBU LIST
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Tools  I SDPoker
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<Live demo>
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Questions?
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www.ravenna-network.com/resources

RAVENNA / AES67 / SMPTE ST 2110 Resources:

More answers…

www.directout.eu
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Contact information:

www.ravenna-network.com

Andreas Hildebrand
ALC NetworX GmbH

ravenna@alcnetworx.de


