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JT-NM Roadmap of Networked Media Open Interoperability*
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: ‘ alized 1 Virtualized functions
= Cloud-fit
t Mj Distributed and on-demand workflows

Published Widely available

1. Auto-Provisioning

AMWA NVIGSIID Network Ctrl & Device connection mngt
AMWA [E Discovery & Registration

Il. Elementary flows More flexible and efficient workflows
VSF TR-03 ST 2110/ Transport of uncompr _ New formats supported like UHD
SMPTE ST 2059 Timing and mezzanine compression

|. SDI over IP Start implementing IP

VSF TR-04 1 ST 2110 system with current workflows
SMPTE ST 2022-6 N SO over IP Ease remote production

AESE7 R A .udio over IP 2

) Current and mature technology
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- SMPTE

5
— ST 2022 -1: FEC for Real -Time Video/Audio Transport over IP
— ST 2022 -2: Unidirectional Transport of CBR MPEG -2 TS on IP
— ST 2022 -3: Unidirectional Transportof VBR MPEG-2 TS on IP
— ST 2022 -4: Unidirectional Transport of Non -Piecewise CVBR MPEG-2 Streams on IP
5
— ST 2022 -5: FEC for High Bit Rate Media Transport Over IP Networks
— ST 2022 -6: Transport of High Bit Rate Media Signals over IP Networks (HBRMT)
— ST 2022 -7:. Seamless Protection Switching of SMPTE ST 2022 IP Datagrams
+ JdYAAnYnM /M NN
— ST 291 Ancillary Data Packet and Space Formatting
— ST 2059 -1: Generation and Alignment of Interface Signals to the SMPTE Epoch
— ST 2059 -2: SMPTE Profile for Use of IEEE -1588 PTP in Professional Broadcast Applications
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s AES 4
+ AES67 -2015 : Audio applications of networks - High-performance streaming audio -over - 1P
* PCM (AES3, AES10 -MADI-)
4: |[ETF (Internet Engineering Task  Force) M . e
+ RFC 4175 : RTP Payload Format for Uncompressed  Video rETF
*SMPTE ST 2022 -6 ST2110 7"-20°7 "

VIDEQ SERVICES FORUM

4 VSF (Video Service Forum)
+ TR-04: VID: SMPTE ST 2022 -6, AUD: AES 67 , Timing: SMPTE ST 2059 (PTP)

- PTP

+ TR-03: VID: IETFRFC 4175 , AUD: AES 67 , ANC: SMPTE ST 291 ,
Timing : SMPTE ST 2059 (PTP)

— T JdYAAnANnM
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4 AMWA (Advanced Media Workflow Association) I/F
+ 1S-04: NMOS Discovery and Registration

+ NMOS: Networked Media Open Specifications

4- JT-NM (Joint Task Force on Networked  Media)

+ AMWA | EBU, SMPTE, VSF
+ IP

AMWA EBU MIBE v
JT-NM Roadmap of Networked Media Open Interoperability* =
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BOXS AT ACHITBIPIEOE R
4. SMPTE ST 2110

+ VSF TR-04/03 A SMPTE
AES
+ST2022-6 SDI'’°  ~ ~ \VJdVA1a
) (VN JdMDH ) 3
PTP” M~ \ Jd Y\
+ 2017

+ ST 2110 -10: System Timing and Definitions

+ ST 2110 -20: Uncompressed Active Video

+ ST 2110 -21: Compressed Active Video *Currently a suggested additional part
+ ST 2110 -30: PCM Digital Audio

+ ST 2110 -31: Full AES3 Transport *Currently a suggested additional part

+ ST 2110 -40: Ancillary Data

+ ST 2110 -50: SDI as an Essence ( SMPTE ST 2022 -6 transport )
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4 AIMS (Alliance for IP Media Solutions)

+ 2015 Imagine Communications Lawo
Snell Advanced Media Nevion 5
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PLANNING FOR IP-BASED PRODUCTION : P
N SIMPLE STUDIO ENVIRONMENTS

factors that need to be taken into account in the design of IP-based production facilities
small fixed-location and mobile studios are summarized in FIGURE 2 jESIGNING FOR PRODUCTION EXTENDING OVER
ULTIPLE LOCATIONS

IP-based production can be seamlessly integrated across muliple facilfties with all the benefits

that accrue in single-location environments. Producers can collaborate in reattime in dispersed

ocations linked by high-speed terrestrial backbones whether they're across town from each

other o a continent apart. For example, in one recent implementation of IP production at a

broadcaster’s core facilities in Los Angeles and New York, the operational latency between the
o sites has been reduced o less than 100 millseconds.

http://aimsalliance.org

Routing
Control System
Simple “dual-switches” model

AIMS GUIDELINES TO 202217 styte recundancy

Devices register via IS-04

P R E PA Rl N G B ROAD CA T IGI‘fP between x?evi:_es and switches
Switches organized into VLANs

FACILITIES FOR IP-BASED = s o organz e
LIVE TV PRODUCTION e

to manage connections/routes

e range of faciliies to be integrated info the unified production process can include mobile as

ell as fixed studios. Its also important to incorporate any tumaround facilities where new
elements are added into the production stream. In all cases, operations can be brought into a
nified production process with utiization of switching based on the leafispine topology
discussed in the previous seciion

Key Points Relative to Designing for Operations
in All Studio Environments — APRIL 2017

Device
SWITCH

PROTECT heosing Time Domain Set-up and Modes of Synchronization

Device
e key question that must be addressed in designing for such capabilities concems the
approach o synchronizing remotely generated flows with flows at core faclities. One approach
jolves universal synchronization of all operations to the time domain used in operations at the
core facility. The other involves use of different time domains at remole locations in conjunction
jth application of the synchronization processes discussed earlier and as ilustrated in
IGURE 5, where all incoming flows are locked to the primary studio’s ime domain.

Device
Device
FIGURE 2 - SMALL / SIMPLE SYSTEMS TEMPLATE

A Simplified Approach to Redundancy

Rouling
Conr

ven in the most basic studio environments production devices and their workflows are
commonly interconnected utiizing 2 primary and secondary IP switch network utiizing COTS IP
switches with the second providing complete redundancy. As many devices and solutions NALS FROM DIFFERENT TIME DOMAINS

designed to support SMPTE ST 2110 provide suppert for SMPTE ST 2022-7 Seamless uire synchronization and address coordination
Protection Switching, transmitiing devices can provide simultaneous redundant transmission of
ch packet on dual network interfaces (NICs) and receiving devices can receive, compare and NTROL is organized through a control gateway
JOIN THE ALLIANCE idate each packet on redundant NICs allowing a connection, wire, fiber, SFP or complete veen the local and remote routing systems

The Alliance for IP Media Solutions (AIMS) is a ork to fail with zero loss of signal.
non-profit trade organization founded by leading

companies to foster the adoption of indusiry

standards for the broadcast and media industry as Alliance for [P Media Solutions
it transitions from SDI to IP.

In the SDI environment support for redundancy required use of DA's and a backup SDI switch
separately threaded into all devices, but more often systems were single threaded with single
points of failure and no or very limited support for redundancy. When moving to an IP domain,
selecting devices and solutions which support SMPTE ST 2022-7 Seamless Protection
Switching can greatly enhance the reliability of your system design allowing it to provide
complete and seamless end-to-end redundancy.

[E—
Device

PAGES

FIGURE & - PTP BRIDGING TEMPLATE

grassvalley

AlVIO

Alliance for IP Media Solutions

&
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4. The AIMS survey found that broadcasters will be able to purchase
solutions compliant with SMPTE ST 2110in 2017:

Audio Mixers and Processors OTT Encoders

Branding Devices PCIl-Form Factor Capture/Playback Cards
Broadcast Encoders Production Switchers

Cameras PTP/Sync Generators

Encode/Decode Contribution Links Replay Servers

FPGAIP Routers

SDI-IP Gateways Graphics Compositors

Standards Conversion Products Ingest Systems

Video Processing Products Integrated Playout/Channel -in-a-Box
Video Servers Master Control Systems

WAN/LAN Bridges Multiviewers

@ grass valley Displays
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GV Node: IPIF{SO=2TF )L T O0tzw =27

Video: 144 144
12x 40GbE ‘ lprS Audio: 2,304 2,304

288 x 288 -2TbpsVMn11 4,608 x 4,608

w/ M VMM MAY Yo w/

SDI & IP
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Software Surface Hardware Panels

GV Convergent SDN

Third-Party
Control Systems

Routing Switcher Densité 3 Frame
with NVISION 8500 IP Gateway with Densité IP Gateway
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XF Tramsmisstonrwitht DifectetP [P

Cam

XF Transmission
Communication Protocol
between Camera and XCU

Audio (1+2+3+4) embedded

\ I-com (Prod. + Eng) embedded

(

|

C2|P |
Private Data |

IP Trunk
10/100/1G

Digital Audio Stereo 24bits

I-com Prod. Audio 16bits

I-com Eng. Audio 16bits

Fiber A I

Analog Audio Stereo 24bits

XCcu

SMPTE Hybrid Fiber cable caip
incl. 2x single mode fiber

|
]

I-com (Prog. + Prod. + Eng) embedded

Main ; 1 Channel SMPTE 2022-5+6 0
1080i50/59 = 1,8Gb
1080p50/59 = 3,4Gh

Return ; 1 Channel SMPTE 2022-5+6
1080i50/59 = 1,8Gb
1080i50/59 = 1,8Gb

I-com Prog. Audio 16bits

I-com Prod. Audio 16bits

C2IP + Private Data + I-com + I-com Eng. Audio 16bits
Analog Audio + Digital Audio = | E—T—

~8Mb | I

IP Trunk
10/100/1G

IP Trunk =
OMb (when not connected)
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