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Technology direction

A
4K
Archive
Workflow
IP Live

Innovation in Workflow
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The benefits of 4K

Premium services valued pgleiile]3F-|M Richer,immersive content to
by consumers & Value capture the hearts of
advertisers audiences

Economic More flexibility in filming &
editing, lowering production

costs

Re-use 4K across all
formats > SD, HD, 3D,
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Shot with CineAlta Cannes 2014, Palme d’Or Winner

¥

Winter Sleep

Director: Murl Blige Ceylan
Clre matographe r: Gokhan Tiryakl
Carmerg; F&5
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Shot with CineAlta “Dheepan”, Cannes 2015, Palme d’Or Winner
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Shot in 4K Live Les vépres a Versailles
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Shot in 4K Live UEFA Champions League Final 2014 & 2015
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Shot in 4K for HD Canal+ Talk Show

Virtual Camera

4K Frame
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Shot in 4K HDR Silverstone MotoGP
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Industry situation

First 4K UHD services are appearing

SKY PerfecTV/
CANAL+
4( N ETEL X

DIRECTV kt skylife amazen

Now streaming in

‘ . AN

INTRODUCING TATA SKY 4
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Sony Professional Solutions for 4K & HD Productions

Cameras =

Recording & PLayback

Infrastructure Codec

Archive Live Switching
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SONY

The Infrastructure Challenge

IP for Live Production

(Supplementary information)



Vision
Current BC infrastructure: Real-time & File-base

Live environment is SDI base Y Production:is'Network base
- For monitoring.in real-time - Non-linear editing, File base
Guarantee signal path/sync - Cost-down by COTS
- Seamless switching . Best effort type
- One-way, Constant bitrate, - Not guarantee latency/sync

Constant latency High expandability

L|m|tat|on of Expandability. - Adding low-cost IP switch &
- IT storage for easy expansion
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http://www.google.co.uk/url?url=http://www.psfo.org/&rct=j&frm=1&q=&esrc=s&sa=U&ei=--zNVMObEoa8mQX_yYCgBg&ved=0CDIQ9QEwDg&usg=AFQjCNF-slV6TU88SkELTSaXuX4VXQTUcA

Vision
Unified architecture using COTS for IP Live Production

Sony. is OPENto standards & LEADING"AV over |P"
technology.development in'the industry.

Cover
the workflows and operational practices of a conventional SDI-based Live

production environment

Based on
existing and draft standards and complemented new technology
proposals

Develop in such a way
as to-maximize the benefits of IP-based technologies while carefully
watching-to ensure that nothing is lost by their adoption
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Approach: Joint-working with industry leading partners

4 )

4 Core Technology Development

° %)

LSI & FPGA IP Core Network Manager

Joint Taskforce on Networked A

Media

4 Adopting to all Sony products A

s System
T Manager

K Multi-viewer Servers j \
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Networked Media Interface Supporters

The following 36 leading companies support Sony’s initiative

Abekas.

em nix

Ve

HUAWEI

ADMNTECH

Enabling an Intelligent Planet

y 4
K

C LV w5

everlz
;"zlmagine
AVI)> NNORAD

Tektron/ix”

MOERE,  APERI

ocroness M|
CISCO

=V )eyevis

JUNIPEC LEADER
7 a Fujitsu company

TOSHIBA (B[=5 Utah Scientific

THE DIRECTION IN DIGITAL SWATCHING

audinate

Crystal TVision

“ |||

FUYOH VIDEO INDUSTRY co., Itd

LIS|B

Quantel
snell

AVerMedia

DELTACAST

harmonTc@

MACNICA

AMERICAS

ROHDE&SCHWARZ

& XILINX.

Copyright Sony Corporations 2015



SONY

Key Technologies & Standards

Summary of key technologies required to achieve IP Live Production

(Supplementary information)



An IP Live Architecture is:

Video/Audio mapping
SMPTE ST 2022-6
Essence Independant Mapping (Sony)
ASPEN (Evertz)
Dante/AES67

Compression
SMPTE RDD34 LLVC

Synchronization
SMPTE ST 2059

High Availability
SMPTE 2022-7
Application (LSM) redundancy
PTP redundancy

Frame boundary awareness
FEC(Sony)

Security for Live
production

TLS

Clean Video Switching

Destination timed switching

Device Management
Workgroups

Managing production settings by
device configuration list

Device Management

Control

Networked Device Conttol
Protocol(Sony)

SMPTE ST 2071 (Future)

Device Management

Device Discovery

Refers to SIP (Session Initiation
Protocol) architecture

Network Management

Switch Configuration

VLAN
NETCONF (SDN)
System Design Tool

Network Management

Bandwidth Reservation
DiffServ RFC 2474

APl & Plug-in SDK

Control API for 31 party application

Flexible to add new device to be
controlled.

Networked Media Interface

+

IP Live System Manager

+

COTS IP Switch Fabric
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SMPTE 2022

« SMPTE 2022-1 “Forward Error Correction for Real-Time Video/Audio Transport Over IP Networks”
(for compressed TS)

« SMPTE 2022-2 “Unidirectional Transport of Constant Bit Rate MPEG-2 Transport Streams on IP
Networks”

SMPTE 2022 is originally developped as a contribution standard
Only for SD & HD — No 4K Support
No Synchronization method
No compression can be used to optimize bandwidth

« SMPTE 2022-5 “Forward Error Correction for High Bit Rate Media Transport over IP Networks”
(uncompressed only)

« SMPTE 2022-6 “High Bit Rate Media Transport over IP Networks”
« SMPTE 2022-7 “Seamless Protection Switching of SMPTE ST 2022 IP Datagrams”
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Proposal to SMPTE

Proposed New Standard based on Sony’s Networked Media Interface through VSF, SMPTE

Current Spec Header Payload Header Payload Header Payload o Header Payload Padding
(ST2022-6) \ : )
Payload (1376Byte) Frame E:oundary
New Pl’OpOSBJ Header Video Payload Header Audio Payload Header Metadata Payload - Header P\QSIi(;d Padding For FO rm at Ag n OStI C
Essence Independent Mapping (SD/H D and Beyond HD)

FEC Block (2 x 2)

curensper [ 0 B O B S D ) S B e

FEC Block (2 x 2) Previous Frame Frame Boundary Next Frame

New Proposal [II ] O J O 1 O Ml ] O O O q;l |||||]§ﬂ| ] O 1 O O Mll ] O |] CIeanSwitching
Frame Boundary Aware FEC !
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About Audio IP
Sony will support DANTE/AES67

Audio Equipment Friendly Format

> NMI
DEMUX (Embedded Audio)
NMI 1..:_
(Embedded Audio) ]
| 5 MUX 1
MADI->IP i
MAD| — e —— IP>MADI
AES/EBU > My commmn > MADI
Yamana, AES/EBU
SSL, A
Focusrite

Audio Console
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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
Sony, Snell Lawo/Arista Evertz, Cisco/GV

Controller Controller Controller

Device Ctrl
Mylticast Address Ctrl FlowTableControl(SDN) FlowTableControl(SDN)
_i: IGMP Commands$ ‘Q
Gorenen PTP(Ref)
Device COTS IP Switch Device Special IP Switch Device Special IP Switch

- Clean Sw Control at Rx device + Clean Sw Control at Tx device | - Clean Sw Control at IP Switch
» Double bandwidth is required « No double bandwidth penalty | - No double bandwidth penalty
at destination in overlap period | - Very accurate sync control is - Special IP Switch is required

+ COTS IP Switch can be used required for Tx device (Under Development)
- System scalability issue - Clean switching is not adopted
(Under Development) due to time reservation switch

Copyright Sony Corporations 2015




Control Plane — Network Management

Control High Priority

| Ag AV Session 1 (Reserved) Middle Link_

| ﬂg@ QV Session 2 (Reserved) Prionity g cidth
- . _ Best
=le File Transfer Effort

Rellable Streaming by Bandwidth
Reservation and Priority Setting
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General Architecture

API for Business Level applications
Routing Control
IP Live System Manager
Network & Devices Management
Security & User Authorization

Networked Media Interface
A/V Packatization
Synchronization
Network Security
Access & Device Control

Architecture

- Create Reference Architecture
(JT-NM)

Control Plane
- Define Business Level Inferfaces
(JT-NM (FIMS))

Media Plane
- Improve ST2022 (VSF (SMPTE))

- Sony Codec RDD (SMPTE)

Timing Plane
- Use SMPTE ST2059

Copyright Sony Corporations 2015




SONY

Product Plan

(Supplementary information)



IP Live Production Overview

i

Network

|/F
Bui

LSl
t-in

Remote Maintenance Service

| 4K/HD
“w— ‘ﬂ" Cameras

Cameras

NG
é¥=-\ﬂ

XAVC Server

A

Partner's Graphics

QD
Qmper o Akaed

IP based AV Router
System Manager Software

: s — GUI

73

Network

ko

Network
|/F LSI
Built-in

P

SDI-IP Converter for Deck, etc.
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Sony Products

IP LIVE SYSTEM MANAGER

o Setup, Matrix Config. & Cross-point Switching, System Maintenance,

SDK for Alliance Partners, Integration with EZZH /magine ||§|B =z= =

SIGNAL PROCESSING UNIT
« Rack mountable frame for Networked Media Interface Converter

boards, 18 slots, Redundant PSU, 3RU

e Convert SDI from/to Networked Media Interface
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Sony Products

XVS-8000
HD/4K Switcher Processor

= B vl Y
§ 55 TR AN R e
i fsany .

i 52= e
=5 mp s

PWS-4500
HD/4K Video Server
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Networked Media Interface - Sony Products Roadmap

*** Product Ex-Factory

9 10 11 12 ‘16 2

/1
4K/HD Camera * >
HDC-4300 New BPU w/SFP+
4K/HD HFR Camera New HFR Camera . 3
SFP+
: 4K 5ME /OBoard A
AK/HD Switcher e L8 >
BASE-T QSFP+
New S
4K/HD Server e Ie—>
SFP+ 4K HFR Option
NXL-FR318/NXLK-IP4OF
SDI-IP Converter * >
SFP+
i PWS-100NM1 * * ;
ISIDysLtIZSn Manager *
V1.0 V11 V12

* More “IP Live” products are under planning for CY16.
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PoC Achievements

(Supplementary information)



HD System POC (Proof of Concept) Test
Proof of Concept: 100x100 Uncompressed HD Routing, Hitless Failover, etc.

3'd Party Ul Integration:
- VSM from L-S-B

COTS IP Switch Use:
- Juniper & Cisco

/&
V. A,
W sttt R

HD Middle Class IP
== Router for OB Truck
and Studio
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4K/HD System POC Test (1/2)

Proof of Concept: Collaboration with Imagine

e ™
i 4K/IP Controller: HD Controller & UI: O :
Simple !_SM<:>MageIIan e , s 5¢ Imagine
Integration = ﬁ
4K/HD Router Control %%

< ‘- @—Q
] Cisco

Switch
2

— g

SDI-IP
Converter

4K Camerea
4K Server 9
Up/Down

Converter “

\_

- 4K Monitor

- SDI Router
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4K/HD System POC Test (2/2)

Proof of Concept: Collaboration with Evertz

( R
Evertz IPX Integration End Device Controller: System Controller & UI:
M
- Magnum & LSM SSM A ﬁ
Hybrid IP Router

Control _—

4K Camera

4K Server 9

g
—

NN

<

Evertz IP Swi
with 4K NMI

SDI-IP
Converter

Up/Down

Converter ﬂ

\_
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http://www.socalps.com/video/terminal-equipment/evertz-7800fr/index.php

Update Summary

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
4K/IP System for OB Truck and Studio

Proof of Concept: Collaboration with Evertz
4K/IP System for OB Truck and Studio

Copyright Sony Corporations 2015



SONY

WWW.Pro.sony.eu

SONY is a registered trademark of Sony Corporation.
Names of Sony products and services are the registered trademarks and/or trademarks of Sony Corporation or its Group companies.
Other company names and product names are registered trademarks and/or trademarks of the respective companies.
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