MPTE E32[ojfliis
IS5 Z)\L—DiEsBVideo over IPE
EHFTMEIE(C DT

July 19, 2017
TSZ)\L—HA&t
EZ N

Create Control Connect content
Your Way."

é“] ERg
e 2017 '7¢
< 70m %

@ grass valley

A BELDEN BRAND




X7 T >4

& BOEN—T W MMCHITBIPY U1 —232(CDNT
+ Mig#EmE - RAEIPROMN? R—X)I> REIPDIEL)
+ BOXA1 > IS (ICHITBIPEZRITIM
+ AIMSICDUL\T

2 TS5 ZX)\L—DIP77JO—F
+ “Glass-to-Glass” IPV U1 —=>3>
+ T— AT A —

4 BEEOE

grassvalley

A BELDEN ERAND




XD A

& BOEN—T W MMCHITBIPY U1 —23>2(CDNT
+ Miz#EmE —RAEIPROMN? R—X)I> REIPDIEL)
+ XA > IS (ICHITBIPERF i
+ AIMS(ZCDUT

2 IS Z)\L—DIP7JO—F
+ “Glass-to-Glass” IPV U 1—=>3>
+ T—ARAFT A —

4 BREILE
@ grassvalley

A BELDEN ERAND




Acceleration
of Change



iz E) )

2 ZALDORAE—R: REAR/ > THRIBEFZIRETIT D ENEEE(C
+ AE->H>—: 38%F

+ HS5——(F>4)UL *SD)—HD: 304

+ HD—4K: 144

+ 4K—8K: 44

2 T —SE=DIEKR
+ 720x480i/270Mbps—1920x1080i/1.5Gbps—>3840x2160p/12Gbps
+ HE5IERA > ITSANDIENRLZ ENE(C

4 ZR(0 T DIRIERZREADILR I G
+ TLERIFTIERL, OTT, AXN—hJA>, ZTL v hmKQE

@ grass valley

A BELDEN ERAND




hiz&)o
2 B30 —0J0—, BRA3TSY N IA—A

+ T REHMCET A Y — ) \—BIRH (BEC T 7 1R —EH
+ RIFBHDX D E CIIIP(EME)ENETR

+ AFZHA, BRDBEEFEDS AT EA > T SERBENR—R)\> RER
+ S0, A2 TSERMNIPILESNNEHBEDT S T A — ALADFIFEIEE(C

& [ENY—T Y MMIFFRl] EEERRLEDOTETND?
+ RN RERT A 2D TEBAITDINESD ?
+ SETOPDHDEFFTRESRAF v 2R 2RI DHEEMNS ?

@ grass valley

A BELDEN ERAND




The Last Workflow to Join
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+ [EiEEX
— 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 Transport of VBR MPEG-2 TS on IP
— ST 2022-4: Unidirectional Transport of Non-Piecewise CVBR MPEG-2 Streams on IP

+ IEEMRIRIX
— 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
+ 73S U—5F—5 | FA=>2D
— 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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2. AMWA (Advanced Media Workflow Association) I/F{t45 [ANMWA
+ IS-04: NMOS Discovery and Registration
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+ NMOS: Networked Media Open Specifications
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+ 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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AIMS GUIDELINES TO
PREPARING BROADCAST
FACILITIES FOR IP-BASED
LIVE TV PRODUCTION

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

JOIN THE ALLIANCE

The Alliance for IP Media Solutions (AIMS) is a
non-profit trade organization founded by leading
companies to foster the adoption of industry
standards for the broadcast and media industry as
it transitions from SDI to IP.
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PLANNING FOR IP-BASED PRODUCTION
IN SIMPLE STUDIO ENVIRONMENTS

e 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

Routing
Control System
Simple “dual-switches” model

2022-7 style redundancy

Devices register via IS-04

IGMP between devices and switches
Switches organized into VLANs

as needed to organize traffic

Single PTP domain

Control System leverages 1S-04

o manage connections/routes

SWITCH
PRIMARY

Device
SWITCH
PROTECT

Device
Device

Device

A Simplified Approach to Redundancy

ven in the most basic studio environments production devices and their workflows are
commonly interconnected ufiizing a primary and secondary IP switch network utilizing COTS IP
swiiches with the second providing complete redundancy. As many devices and solutions
designed to support SMPTE ST 2110 provide support for SMPTE ST 2022-7 Seamless
Protection Switching, transmitiing devices can provide simultaneous redundant transmission of
ch packet on dual network interfaces (NICs) and receiving devices can receive, compare and
idate each packet on redundant NICs allowing a connection, wire, fiber, SFP’ or complete
ork to fail with zero loss of signal

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.

FIGURE 2 - SMALL / SIMPLE SYSTEMS TEMPLATE

IMS

DESIGNING FOR PRODUCTION EXTENDING OVER
MULTIPLE LOCATIONS

IP-based production can be seamlessly integrated across multiple facilties with al the benefits

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

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

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

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

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
unified production process with utiization of switching based on the leaf/spine topology
discussed in the previous secfion

Cheoosing Time Domain Set-up and Modes of Synchronization

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

NALS FROM DIFFERENT TIME DOMAINS
sire synchronization and address coordination

NTROL is organized through a control gateway
veen the focal and remote routing systems
PRIARY

SWIrcH
PROTECT

[E—
Device

FIGURE & - PTP BRIDGING TEMPLATE
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+: The AIMS survey found that broadcasters will be able to purchase
solutions compliant with SMPTE ST 2110 in 2017:

Audio Mixers and Processors OTT Encoders

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

Cameras PTP/Sync Generators
Encode/Decode Contribution Links Replay Servers

FPGA IP 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
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Case 1: NBC Universal
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Case 2: NEP
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Case 2: NEP
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XF Transmission

with Direct IP

XF Transmission
Communication Protocol
between Camera and XCU

Cam

Audio (1+2+3+4) embedded
\ I-com (Prod. + Eng) embedded

( |

Fiber A I

Analog Audio Stereo 24bits

Digital Audio Stereo 24bits

I-com Prod. Audio 16bits

I-com Eng. Audio 16bits

C2|P |
Private Data |

IP Trunk
10/100/1G

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)




Case 3: ARENA Television
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Case 3: ARENA Television

Cisco N9272Q “SPINE”
Network Switch

2.88 Tbps

Cisco N9272Q “LEAF”
Network Switches

12 x 40GbE 12 x 40GbE SFP+

QSFP+

12x 40GbE QSFP+ 2 x 40GbE QSFP+

GV Node GV Node GV Node

@ 58 x 10GbE SFP+ @ 57 x 10GbE SFP+ @ 58 x 10GbE SFP+

57 x 10GbE SFP+

IPG-3901
IP/SDI Gateway Cards

Kayenne Switcher
@ grass valley @
—— AIMS

LDX 86N Cameras
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SWITCH

Devnce PRIMARY

Registry

Device

Device
SWITCH
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Device
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Routing Control System

1S-04
Registry
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“w w Device ; ontroller
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Device <)
Device 4: e
Device WA\ LEAF A
Device f PROTECT SPINE
Device PRIMARY
e o oo AR
Ca PTP GM
Device
Device \
Device \L

LEAF Z SPINE
‘ ‘? PRIMARY PROTECT
Device
= J
Device
Device T\ LEAF Z

PROTECT
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