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What this session is about

* Brief introduction of AES67 and ST2110

* Closer look into AES67 mandatory and extended features
* What information do | need to configure my streams

* Tools for Stream Setup

* Tools for Troubleshooting
* AES67 and Dante
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AESG/

AES67-2018 Standard for Audio Applications of Networks:
High-performance Streaming Audio-over-IP Interoperability

e Goal: Find a common ground to exchange audio (media) between
devices of different brands with proprietary IP implementations

e Out of Scope: discovery and connection management
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SMPTE ST2110

Professional Media Over Managed IP Networks
Suite

e -10 — System Timing and Synchronisation
 -20/-21-Video

e -30/-31-Audio

e -40 — Ancillary Data
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S5T2110 -30

e Audio Transport over IP
e Synchronised with Video via PTPv2
e Refers to AES67-2018 as format to transmit PCM audio

* A few constraints apply

— See AIMS Whitepaper ,, AES67 / ST 2110 Commonalities and Constraints”
https://www.aimsalliance.org/white-papers/
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e What does the standard mandate?

* What has been implemented?




AES67 —What is mandatory?

* Samplerate: 48kHz * Audio Encoding: 16 and 24 Bit
* Packet time: 1ms * Channel Count: 1-8 Channels per
* PTP v2 Synchronisation stream
e IGMP v2 (v3 for ST2110) * Multicast and Unicast
* QoS DSCP Markings * SDP
— Clock: EF * SIP (Unicast)
— Media: AF41

— Anything else: DF (Best Effort)
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AES67 — What else is possible?

* Samplerates: 96 kHz, 44.1 kHz

* Packet times: 125us, 250us, 333us, 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



e sHoushes

Format, sampling rate Packet time Maximum channels per stream

L24, 48kHz 125 microseconds

L16, 48kHz 250 microseconds 60

L24, 48kHz 250 microseconds 40

L24, 48kHz 333-1/3 microseconds 30

L24, 96kHz 250 microseconds 20

L24, 48kHz 1 millisecond 10

L24, 48kHz 4 milliseconds 2
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Format, sampling rate Packet time Maximum channels per stream

L24, 48kHz 125 microseconds

L16, 48kHz 250 microseconds 60

L24, 48kHz 250 microseconds 40

L24, 48kHz 333-1/3 microseconds 30

L24, 96kHz 250 microseconds

L24, 48kHz

L24, 48kHz 4 milliseconds
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THEATER
AES67 —What do | need to set up a stream?

v=0

0=- 12832056294 IN IP4 192.168.1.210

S=AES67 1

t=00

m=audio 5004 RTP/AVP 97

|I=Stream 1

c=IN IP4 239.69.0.1/128

a=rtpmap:97 L24/48000/8

a=sync-time:0

a=clock-domain:PTPv2 O

a=framecount:48

a=recvonly

a=mediaclk:direct=0

a=ts-refclk:ptp=IEEE1588-2008:00-1D-C1-FF-FE-OE-67-16:0

a=ptime:1

a=maxptime:1
DhirectoOut

FTECHNOLOGIES

11



| P sHowcasE’
THEATER

AES67 —What do | need to set up a stream?

e Multicast IP: 239.69.0.1
* Destination Port: 5004

m=audio 5004 RTP/AVP 97 * Encoding: L24 (24 Bit)

* Samplerate: 48000 (48kHz)
c=IN IP4 239.69.0.1/128 e Channel Count: 8
a=rtpmap:97 L24/48000/8 * Payload ID: 97

* Packet time: 48

a=framecount:48

DhircctOut.
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THEATER

AES67 — How do | get the SDP into my device?

* Manually
* RTSP (e.g. RAVENNA)
e SAP (e.g. Dante)

— Dante Controller does not provide means to manually enter stream
information

* NMOS
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RAV2SAP — SDP view
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THEATI
Troubleshooting — What, if it does not work?

* Check stream configuration
— Is it really AES67 compliant?
— If it is different from the mandatory set, does the device support it?

 Check Multicast IP
* Check Destination Port
* Check Payload ID

* Check Stream Delay
* If it still doesn‘t work -> Wireshark!
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A USB 10/100/1000 LAN: en?

CTRE QesEF S _HAQAQT

B | M+

Source Protocal Oestinaticn Length Info )
16. 808.802230 192.168,1.78 uop 224,8.,0.233 126 1831 - B788 Len=B4
16 89.810161 192.160.1.78 uop 224.8.0.211 77 1031 - 8762 Len=3S
16 89.245384 192.168,1,210 MONS. 224,8,0.251 128 Standard query response Ox@9R9) PTR AESST 1,_risp._tcp, local PTR AESEY lrtsg
16. 89.387237 192.168,1,78 upp 374 1031 - 8786 Len=332
16 89.826405 192.168.1,78 uop 126 1031 - 6786 Len=84
16. 90.413125 192.168,1.78 upe 2 374 1031 - B788 Len=332
16 90.856136 192.168,1. 78 uop 224.2.0.223 126 1031 - 8708 Len=04
17. 91.295778 192.168,1.210 MONS 224.0.'.251 128 Standard query response 0xP@0Q PTR AES&E? 1._rtsp._tcp.local FTR AES6T 1._rts
17. 9L.442127 192.168.1.7¢ uoe 1031 - 6788 Len=332
17. 91.871127 192.168.1,78 -uop 1031 ~ B788 Len=84
17. 91.918357 192.168.1.78 MONS Standard query 0x0808 SRV defsult. dante—ddn-d._udp.local, “OM" question TXT
17 92.459681 192.168,1, 78 11 1931 < 8788 Len=332
17- unP

lﬂl-l“ 1,78

17. 93, 484645 192.168,1, 7. WP m.o.c.w Er]

pa ans sen. 2 RN ame

1031 - B786 Len~B4

“Announcenent (vi) N
(3 rd quary response 9x0908 PTR AESA? 1._rtsp._tep, local PTR AESET 1._rts

1031 « 8768 Len=332

EP TS PETTNS ne

Internet Protocol Version 4, Src: 192.168.1.210, Dst: 239.255.255.255

User Datagram Protocol, Src Port: 8875, Dst Port: 587%

Session Announcement Protocol

Session Description Protocol
Session Description Protocel Version (v): @

» Owner/Creator, Session Id (o}: - 1 28320856294 IN IP4 152,168.1.210
Session Name (s): AESG7 1

» Time Description, active time (1): 8 8

» NMedia Description, nawe and address (m): audio 5884 RTP/AVP 97
Media Title [i): Stream 1

» Connection Information (c): IN IP4 239.69.8.1/124

» Nedia Attribute {a): rtpmap:97 L24/48009/8

» Nedia Attribute (a): sync-time:@

>

»

4 vy vy

Media Attribute (a): clock-domain:PTPv2 @
Media Attribute (a): framecount:48
Media Attribute (a): recvonly

Frln 17402: 386 bytes on wire lana vits), 336 bytes cummd {3083 bits) on interface @
Ethernet II, Src: Directou_de (ad:bb:3e:20:00:4e), Dst: IPvAmcast_7r:ff:ff (01:80:5e:71:11:11)

FUB0 01 @b S 7 Ff ff a0 bb Jc 20 @0 dc Off @@ 45 08  ..~..... > WN.LE.
G010 @1 74 d9 9¢ 40 80 BO 11 6d 62 @ a3 01 42 ef T .1..E... llb......
P00 ff £f 26 53 26 93 01 68 57 14 20 B0 36 23 cO a8 ..., P
S50 91 d2 61 70 7@ 6c 69 63 61 74 69 6F 6e 27 73 64 ..applic auoalsd
G040 Ta OB 76 3d 38 @d Ba 6f 3d 2d 20 31 2@ 32 33 33 p,v=0..0 =- 1 263
(950 32 3@ 35 35 32 39 34 20 49 4e 20 49 58 34 20 31 2056294 IN IP4 1
OG0 39 32 20 31 36 38 20 31 2e 32 31 39 Od @ 73 3d  92.168.1 .218..5=
(070 41 45 53 35 37 20 31 0d ©a 74 3¢ 30 28 30 8d 0a  AES67 1. .1=@ @..
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PTP Troubleshootin

Sowce Device
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AES67 and Dante

e Multicast only (no Unicast)

* Restricted Multicast IP-Range: 239.p.x.x
Default Prefix: 239.69.x.x

* Encoding: L24 (24 Bit)

* Packet time: 1ms TX / 1ms, 125us, 250us, 333us RX
* Non-Standard DSCP Markings

* Dante Redundancy mode not available
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Implementation dependent peculiarities and pitfalls

« SDP Distribution
* Multicast Prefix
* Dynamic Payload IDs
 DSCP Markings for QoS
Standard

Clock: EF
Media: AF4A1

f

Dante AES67
Clock: CS7
Media: EF
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JT-NM Tested

* Program initiated by JT-NM, EBU and IRT

* To give documented insight into how vendor equipment
aligns to ST2110

* Check out the JT-NM Tested Program on www.jt-nm.org
and on the Show Floor
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VIDEO SERVICES FORUM

Thank You

Claudio Becker-Foss, DirectOut GmbH
aes67@directout.eu

www.directout.eu
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