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Vision

Current Issue:

Double investment on BC infrastructure (Real-time & File-base

Live environment 1s SDI base
- For monitoring in real-time
Guarantee signal path/sync
- Seamless switching
- One-way, Constant bitrate,
Constant latency
Limitation of Expandability
- Dedicated router/format

Production:is Network base
- Non-linear editing, File base
- Cost-down by COTS
Best effort type
- Not guarantee latency/sync
High expandability
- Adding low-cost IP switch &
IT storage for easy expansion
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Vision

Solution: Live production environment turns to IP w/ COTS
— Facility renewal & considering migration path to “Beyond HD"”

Provide not only value-added solution “Beyond HD"” but
also total operational efficiency by IP.

COTS use

Cost-effective non-specialized IP switch can be used for synchronized low-
latency AV routing to replace SDI router.

Major benefits are format agnostic, scalability and commmon platform with
file-base operation.

Adoption to major live production equipment
Resource sharing over network among multi-studios or Remote production
provides great operational efficiency.

Device management & Status monitoring
Accessibility to all connected devices over network is also a great benefit for
system setup and maintenance/service much easier.
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Approach SONY
Interoperabilit Joint-working with industry leading partners

Contributing to Standardization
Joint TF on Networked Media

Expanding Alliance Partners

EBU

Converters/Routers Multi-viewer Graphics Servers
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= IP Live Production Unit * Core Technology Adopting to all Sony products

: NXL-IPSS E DeVEIOpment HFR Camera IP base AV router Monitor
: : LSI & FPGA IP Core : = ._..
: E . " Switcher

:  Point-to-Point  : System Manager :
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Standardization Approach

Current SMPTE Standard for IP Transmission (ST2022-5/6/7)

SONY

- Defined for IP Contribution Purpose: Only SD/HD Uncompressed over IP Networks

Number Issued Outline
ST2022-5 2012 FEC for ST2022-6
ST2022-6 2012 SDI over IP Networks
ST2022-7 2013 Seamless Protection Switching

Proposing New Standard based on Sony’s NMI through VSF, SMPTE

Current Spec

Header

Payload

Header

Payload

Header

Payload

(5T2022-6)
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Payload (1376Byte)
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Payload

Padding

New Proposal

Header

Video Payload
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Audio Payload
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Metadata Payload

Frame Boundary

Essence Independent Mapping

FEC Block (2 x 2)
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Video
Payload

Padding

(SD/HD and Beyond HD)
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(ST2022-5)
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Previous Frame
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Frame Boundary

Next Frame

New Proposal [II = QEI s q

Frame Boundary Aware FEC

EI IIIII]E&I 1 L 1 Ll || Q[II || I---]ForCIeanSWitching

For Format Agnostic

Sony supports ST2022-6 as well from HD System Integration point of view
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Contribution to Standards

6

SONY

1. Practical Approach to IP Live Production (Production Format)

Essence-independent mapping, Frame boundary aware FEC, Industry Common interfaces

¥

TECHNICAL PAPER

A Practical Approach to IP Live Production

By Toshiaki Kojima, John J. Stone, Jian-Rong Chen, and Paul N. Gardiner

Serial digital interface (SDI) infrastructure Ras been a fundamental
building block for wideo and audio comemunications witkin studios for
many years. Meanwhile, the bandwidth of generic Intemet Protacol
(IP) networks has contimued to increase along with falling costs, such
that 10 Ghit/sec infrastructure is now comemanly availabie. Exploiting

his Righ-handwidth an IP network could he
deployed in the stadio to form an IP live production system. This paper
explores the technical design and stan.

ing the medta, tming, and control netwark functions. A generic [P
live production architecture based on the preceding discusston 15
proposed. The technical requirements of this architecture, together
with design considerations to construct a working system, are then
coasdered. Key standards are described, together with suggesticas
suchas to how certain standards couMd be extended tn the future to
better meet the spectfic needs of IP live production. Finally a sam-

dards approaches for IP live production t be alle to deliver business
bencfits compared to currest SDI technology whilst retaining familiar
SDI-based production practices. This paper also describes a sample
implementation of an IP-based qudio-video rauter showing how the
discussed tecknologies can be applicd to realize the same fusctionality
as a conventional SDI router.

INTRODUCTION

Sertal digital tnterface (SDI) tnfrastructure has been a fundamental
butlding block for video and audio communicaticas within stu-
dios and outside broadcast (OB) trucks for a number of years. This

of an [P-based AV router 1 described, showing
bow the preceding technologles can be applied to realize the same
functionulity as a conventional SDI wuter.

CURRENT SDI-BASED LIVE PRODUCTION SYSTEMS

A typical SDI-based live peoduction system conststs of several net-
works. While video signals are carried over SDI cables conpected
to an SDI router, which can establsh potnt-to-multipetnt connee-
tlons, audio signals are cften carrted in a separate audio network,
supported by an audio router. With the emergence of the so<alled
bybeid router, AV networks are becoming increastogly integrated.
In addition to AV stgnal petworks, there s akio a timing netwoek,

has its roots tn amlog and p

clectrical or optical digital tnteefaces for standarddefinttion and
high-definitson (HD) stgnuks. Recently, the trends toward “Beyond
HD" resolution and higher frame rates have demanded higher
bandwidths, and one sclutton has been to use multilink 3 Ghit'sec
serta] digital toterface (3G-SDI) communications. At the same
time, the bandwidth of IP networks has been increastng rapidly
such that 10 Gbtwsec Etbernet (10GbE) 1s now com-

which time code, oe both types of sigrals
to each ttem of production equipment such as cameras, production
switchers, and monitors. There 1s also a control petwork, which
s often based on Ethernet or 2 combination of Ethernet and con-
ventioral control signaks such as Amertcan Nattoral Standards
Institute standard RS-422, to carry system management, monitor-
ing. and control signals. From a modeling patnt of view, the live

d system can be by three planes: the media,

monly avatlable.

Explotting this high-bandwidth bidirecticaal commodity tnfra-
structure, [P networks can be deployed tn the studso and config-
ured flexibly and reliably to meet all communication needs, n-
cluding realtime avdio-video (AV) transfer, realtime control, and
together with network traffic sach
as file-based transfers. To successfully adopt [P netwarks for live
production, a oumber of technical and operaticaal factors need
to be considered. Issues related to the integration of information
gy () and media have been explared by the
SMPTE Study Group on Media Productson System Network Archi-
tecture !

This paper first describes a current SDI-based live production sys-
temand the concept of modeling this with three planes represent-

timing, and control network functicas.

Figure 1 illustrates a typical SDI-based hve productian system. We
skipped the audlo conpections to stmplify the diagram. The red
lines highlight the media plane, the blue lines highlight the timing
plane, and the green lines highlight the contrel plane. The produc-
tlon equipment has to be connected 1nto all three plnes to achseve
the required for live .

IP-BASED LIVE PRODUCTION SYSTEMS

The SDI router could be replaced by [P switch fabeic to peovide
a new toterface to the connected production equipment to com-
municate using [P rather than SDI. Figure 2 fllustrates an IP-based
live productica system. The concept is that a network interface
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2. Sony’s PTP proposal has been approved as ST2059-2.

It took 7 years.

15.10. 11.
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SMPTE ST 2059-2:2015
SMPTE STANDARD

SMPTE Profile for Use of TSPIE ——
IEEE-1588 Precision Time
Protocol in Professional

Broadcast Applications
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3. Sony’s LLVC (Low-Latency Video
Codec) has been submitted to
SMPTE as RDD (Registered
Disclosure Document) and will be
published shortly.

RDD 34-201X-
DRAFT SMPTE REGISTERED-

DISCLOSURE DOCUMENT-

LLVC - Low Latency Video Codec for
Network Transfer .

DRAFT Version 0.9 - of 2015-04-17-

Page1 of 29 pages..

Warning+

This document is not @ SMPTE RDD. It is distributed for review and comment. It is subject to change without

notice and shall not be referred to as @ SMPTE RDD. Recipients of this document are invited to submit, with

their comments, notification of any relevant patent rights of which they are aware and to provide supporting
Di does not

The attached document is a Registered Disclosure Document prepared by the proponent identified below. It
has been d by the SMPTE Technol Committee and is believed to contain adequate
information to satisfy the objectives defined inthe Scope, and to be technically consistent.«

This document is NOT a Standard, R
finding or representation of the Society.«

Errors in this document should be reported to the proponent identified below, with a copy to eng@smpte.org.«'

Al other inquiries in respect of this document, including inquiries as to intellectual property requirements that
may be attached to use of the . should be tothe identified below.«

Practice or E

Guideline, and does NOT imply a

Proponent contact information:«

Toshiaki Kojima«
Sony Corporation+
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Control Plane - Clean Video Switching

Not only AV stream but also ...
« Switching Method
« Device Control Protocol

Destination Timed Switch Source Timed Switch Switch (Timed) Switch
Controller _ vutticad Controller Controller
Devige Ctrl ngrtlﬁaosj Ctrl ressy Flow Table Control Flow Table Control
_; Table |
IP Switch 1 -\ip commands IP Switch
Device Device Device
« Clean Sw Control at Rx « Clean Sw Control at Tx « Clean Sw Control at IP Switch
device device  No double bandwidth penalty
- Double bandwidth is required | « No double bandwidth « Special IP Switch is required
at destination in overlap penalty « Clean switching is not adopted
period « Very accurate sync control due to time reservation switch
« Standard IP Switch can be is required for Tx device
used - System scalability issue

21st August 2015 Copyright Sony Corporations 2015



General architecture; overview SONY

IP Live System Manager (LSM)
e

Studio Production Control

Network
Management

Device
Management

IP Switch Fabric

MUX/DEMUX
Over IP

File Server/Storage
Full IP based Audio/Video production

« NMI (Networked Media Interface) 4K/HD
-« ST2022-6/7, ST2059-1/2

- Evertz ASPEN

- DANTE/AES67

8 ‘ 15. 10. 11. Content Creation Solutions Business Division / Professional Solutions Group  © 2015 Sony Corporation
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Network Management

 Network Management Service in
IP Live System Manager (LSM) :

— QoS guarantee for AV and control traffic
— IP switch configuration
— Bandwidth Reservation

« QoS Policy on IP network
(Configured IP Switches with LSM):

« Priority based Control
« Access Control

Content Creation Solutions Business Division / Professional Solutions Group
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IP Live System Manager(LSM)

.
‘ Network
Management

IP Switch Fabric

CoS &

Bandwidth Reservation . .
Priority

Tlmlng . H

AV Stream

<

:i Control >
L

CONFIDENTIAL

3
P
whd
c
@)
O
)
7
Q
O
O
<

© 2015 Sony Corporation




Device Management

Plug & Play

- LSM automatically discovers NMI devices.
1. Distribute LSM IP address to the device by DHCP option.

2. The Device then connect to the LSM, and the LSM can discover
the device.

Device Configuration

- The workgroup feature can be used to
instantly change many configuration settings
across many devices, depending on the f

1. Select device configuration set

SONY

DHCP
Server

LSM

/)X‘i

2. Apply it to related devices

broadcast or production scenario.

Programme A

\ =)
I

J Programme B
\. J ~ ~
: I\
: L)
/TI]
4 \
[ Programme N ] [P A _J SDHP Converr L.
S
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IP Live Supporters @ IBC2015 SONY
The following 36 leading companies support Sony’s IP Live
Production System:
Abekas EXEN = /NOERA, APERI Audinate  AverMedia
y /A vt ne crystarsyisi
== T @hV#ms O HEGO rystal gvision  DELTACAST
/4 CISCO
' — — ® (>
e nix ever z _] / = ) eyg‘x;lwé FUYOH VIDEO INDUSTRY co., Itd harmonlcm
Q) $¢ Imagine uni,Per | ‘ IMACNICA
HUAVVVGI X’ 'J NETWORKS LEMR L S B AMERICAS
> PacketStorm pFu Quantel
mnttox AVIP NORAD g Commnicatons, nc ) ROHDE & SCHWARZ
a Fujitsu company S‘E“
%ﬁ%\ Tektronix'  TOSHIBA &5 Utan Scientifi & XILINX.
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IP Live Production Overview

o

Network
I/F LSI
Built-in

12

4K/HD
: \‘7 Cameras

Remote
Cameras

=

XAVC Server

Remote Maintenance Service

)

IP based AV Router %

IP Live System Manager /

Network
\ o UF LS
Built-in
\ .’/. -
Workstation TN

Network
I/F LSI
Module

Partner's Graphics

A IP Switch

QL
\iJﬂIPer m e \.
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FPGAIP

Partner’s Video Server

—>
<«

SDI-IP Converter for Deck, etc.
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IP Live System Manager and SDI-IP Converter

PWS-100NM1 ; IP LIVE SYSTEM MANAGER STATION

Matrix Config. & Cross-point Switching, Network management, device management

API For Alliance Partners, Integration with [F] 'magine | |S|B =

/ 4

NXL-FR318 ; SIGNAL PROCESSING UNIT

Rack mountable frame for Networked Media Interface Converter boards
18 slots, Redundant PSU, 3RU

NXLK-IP40F ; SDI-IP CONVERTER BOARD (HD/4K)
Convert SDI from/to Networked Media Interface for SD, HD and 4K

Built-in Frame Synchronizer

10G SFP+ x2 to support Hitless Failover

SONY 13 | Beyond Definition - PrelBC 2015
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IP-equipped products come out shortly:-:- SONY

BPU-4500 XVS-8000
- Successor of BPU-4000 - Successor of MVS-8000X
M — I S
g 1T & ] & 1 METTar
% oo W00 ar am ¥
0 90 00 00 Sa=IR. mr |
00 00, 00 00 - _ - . AN

PWS-4500
- Successor of PWS-4400

()

o
—
—_—
—_—
m——
—_—
—
—
—_—
o
——
—_—
—
—

)

—_—
—
—
—
—
—
—
—
—
——
—
—_—
——
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HD System POC (Proof of Concept) Test SONY

{Proof of Concept 100x100 Uncompressed HD Routing, Hitless Failover, etc.
[ LISB |

3rd Party UI Integration:
- VSM from L-S-B

> COTS IP Switch Use:
- Juniper & Cisco

Edge Switch
EX4550-32T 4x40G DAZ ca 3x40G DAC cal 4X 40G DAC catle 3x40G DAC ca EX4550-32T
2xEx45m-EM—2QSFP 2 P 2x EX4550-EM-2Q

=2>HD Middle Class IP Router for OB Truck and Studio
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4K/HD System POC Test (1/2) SONY
{Proof of Concept: Collaboration with Imagine

/? N
- 4K{;I:4Controller: HDMCa(;Ztlll‘;I:er & UI: i* Imagine
Simple LSM&Magellan a — [ ﬁ
Integration Ll N __ _
- 4K/HD Router Control f— E

&

—3

>

4K Cameri
4K Server g

Up/Down
Converter

g - 4K Monitor
- 4K Monitor

Sew Multi-view

Converter
SDI Router

- Y,

=2>4K/IP System for OB Truck and Studio
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4K /HD System POC Test (2/2) SONY
{Proof of Concept: Collaboration with Evertz N
g Enﬂslidevice Controller: Svﬁ:?nﬁ:%“tm"er & UI:
Evertz IPX s — [N\
Integration Ll N __ '
- Magnum & — =
LSM Hybrid IP Router Control @ @
—3
S 4K Monitor
4K Cameri A oo
4K Server g —3 H l 4K Monitor
g} S hce— o Evertz IP Switch
g QT—' with 4K NMI
534&2&2 Cs:vlell‘fer = Multi-view
- J

=2>4K/IP System for OB Truck and Studio
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Update Summary SONY

{Standardization & Partnership: LLVC as SMPTE RDD & 36 Supporters
= IP Interoperability with 3" Party will be ready.

{Product Update: Camera, Switcher, Server, LSM & Converter
= Targeting deliverable at Beginning of 2016

{Proof of Concept: 100x100 Uncompressed HD Routing, Hitless Failover, etc.
= HD Middle Class IP Router for OB Truck and Studio

{Proof of Concept: Collaboration with Imagine
=2>4K/IP System for OB Truck and Studio

{Proof of Concept: Collaboration with Evertz
=2>4K/IP System for OB Truck and Studio
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The demonstration is herel!

i artaegg,  Format agnostic production over IP
= f‘ioo 5= = seel=el=Rl — HD/4K Hybrid video routing over Networked Media Interface —
= %E'iﬂ] =i = B Tl’ﬂ’n"n'?%’%@ Working with BPU-4500/PWS-4500/XVS-8000 over IP
L o =00 Operation by Virtual Studio Manager, L|S|B
o ML T e T oo R g I Network/device management by Sony IP Live System Manager on
W e |l - et juniper
Z v ApeEEEEE Interoperability
250 %‘; i C@ED cgﬁm cégm i 23; w0 T With Networked Media Interface and IP Live System Manager —
Ml E 0 900 == '“'F_' Operation by ”“X,Imagine =
| i ﬂ | 36 leading companies support Sony’ s IP Live Production System
RS of Q&i eeeeee oo s E%- = The solution supporting Sony’ s IP Live Production System by
== e macnica MAtfox

Enabling an IntelligentPlanes = AMERICAS

Open standards adoption
~  SMPTE 2022 & SMPTE 2059 -

SONY 19 | Beyond Definition - PrelBC 2015
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Sony |P Live solution with SMPTE 2022-6

Sony IP Live System
>

\
Controller: a User Interface:
LSM y /4
Ul «— > [ LISB ==
Master
Cam/CCU IP Switch Monitor
Server
SDI-IP
Converter
Graphics
(ST2022-6)
External
Feeds
(ST2022-6)
\ 4
=»HD IP Interoperability with 3@ Party will be ready.
20 ‘ Content Creation Solutions Business Division / Professional Solutions Group  © 2015 Sony Corporation

SONY

“2022-6 Gateway~

as new converter card
— ST2022-6 native device can
be connected seamlessly.

ilmagine

ST2022-6

2022-6
=% Gateway

IP SDI
onverter

S

everilz

ST2022-6
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But it’s not just about “Brightness”

Color Volume Wider Colour Gamut
BT.2020 & HDR 0.9

520

HDTV (rec.709)
<o UHDTV (rec.2020) —

0.81

0.71

0.6
5001

700

03 04 05 06 07 08
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HDR in 5 minutes!

SONY
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Real World
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HDR in 5 minutes!

Real World Camera Iris
‘E Sun Direct 10°
S~
S 108
Sun light 106 R
p -
~ 10 *
2 Indoor light S
2 "0
S 10 =
c . . S
c 10 - . v E
g Moon light , T
S 10
-l
104
Star light

10®
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HDR in 5 minutes!

Real World Capture SDR System Human Vision
c
€ SunDirect 10° 3
> >
S 108 > 2
N o N
Sun light 106 s S S
» N L YN AZ 2 14
o toc
104 v €
o | 22
i : Indoor light 102 =3
9 g-r?.s |
& 100 = > '
c : v 3
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SONY 27 | Beyond Definition - PrelBC 2015

INTERNAL
USE ONLY




HDR in 5 minutes!

Real World Capture HDR System Human Vision
c
€ SunDirect 10° 3
~ >
S 108 > 4
- n N o
Sun light 106 cz\—'D 2‘c_|> S
7, . N N —— 2
()] -
104 v <
o | 22
X : Indoor light 102 =3
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© 100 3
c _ \ 4
‘= Moon light
£ 1072
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- 0
104 S
Star light go v
10© Z
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HDR in 5 minutes!

Real World Capture HDR System Human Vision
c
€ SunDirect 10° 3
~ >
S 108 > 2
n N o N
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g 104 N t .o
> Yo R T
5 ligh S E RS
X D) oy Indoor light 102 > =3
2 23
© 100 3
c _ v
‘= Moon light
£ 1072
= c
- RS,
104 <
Star light go v
10© =

SONY 29 | Beyond Definition - PrelBC 2015

INTERNAL
USE ONLY




HDR in 5 minutes!
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HDR in 5 minutes!

SONY
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HDR in 5 minutes!

SONY
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