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Challenges facing content creators / broadcasters

« Creating content that attracts viewers in an ultra-competitive market
« Protecting content of cultural importance

« (Gaining viewer insight

« Monetising content

« Maximising efficiency through smart application of technology throughout
the content production and delivery chain to prioritise investment in content

 Transition from CAPEX to OPEX models

« Skills and succession planning
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4AK/UHD Services are Reality

sovrerrearv, G (G CETE
Brd  kslife e VETFLLX

DIRECTV B foriog i

FASHION 4K

FUN
HD £80¢

Copyright Sony Corporations 2015

7 @
O ROGERs PRegiitv

‘IJNTRODLUC!N}GI TATA SKY 4K.

(11 Tube}




Sony Professional Solutions for 4K & HD Productions
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SONY

The Infrastructure Challenge

IP for Live Production

(Supplementary information)



But WHY do we want to move to IP?

Use COTS Infrastructure
v' Benefit from IT Industry power

Integrate file-based and live production system.
v" Significant system efficiency gain.

Reduce investment risk
v' Scalable systems
v' Simple migration path to any future formats such as UHD or Frame Rate.

Virtual production system
v' Share resources across the network
v Enable Remote Production
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IT Industry Power

Use of Standard IT Technologies and Products

Take advantage of COTS (Commercial Off-The-Shelf) products at reasonable prices.

Able to improve system performance as standard IT technologies improve.
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10Gbps Server Migration: The Post-
Romley Era, “by Sameh Boujelbene, senior
analyst, Dell’Oro Group, at Network World

We are here
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“The Market Need for 40 Gigabit
Ethernet,” by Gautam Chanda, 2012,
Cisco Systems

We are here
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Vision
Current BC Infrastructure: Real-time & File-base

Live environment is 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

SONY 2015

Network based Production
- Non-linear editing w/File base
- Infrastructure by COTS

No Guarantee signal path/sync
- Best Effort Type

High expandability
- Adding low-cost IP switch &
IT storage for easy expansion
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Vision
Unified architecture using COTS for IP Live Production
Sony is developing the Networked Meida Interface enabling to
maximize benefits of COTS baseda rchitectures

Covering
the security of a conventional SDI-based Live production environment

Opening
New workflows and operational practices

Based on
existing/draft standards as well as new technology proposals

AS a
total Solution approach covering all necessary components to achieve Live
Production over IP Networks

SONY ‘ 2015 Copyright Sony Corporations 2015


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
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

SONY

Approach

(Supplementary information)



Approach: Joint-working with industry leading partners

4 )

r

Joint Taskforce on Networked ) Core Technology Development

4 g

LSI & FPGA IP Core Network Manager

Media

4 Adopting to all Sony products A
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Sony’s Contribution to Standards

1. Practical Approach to IP Live Production (Production Format)
Essence-independent mapping, Frame boundary aware FEC, Industry Common interfaces

TECHNICAL

A Practical Approach to IP Live Production

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

Serial digital interface (SDI) infrastrucnsre has been @ fundamensal

Builifing block for vides and qudio communications within sudies for

many years. Meanwhile, the bandwidih of generic Interer Prosocel

(IF) networks has continued & increase along with falling costs, sk

that 10 Ghitfsec infrastnucture is now communly available Explmtmg
an 1P

deployed in the stadio to form an IP five production zvstem. This paper

tng the media, oming, and conwol netwark funcaons. 4 geoene P
live preduction. axhitecture based on the preceding discussion is
propased. The technical requirements of this architecture, together
with design constderations to construct a working system, are then
considered. Key standards are described, together with suggestions
such as 1o how certain stndards coukd be extended in the Furars 6
better meet the spectfic needs of 1P Live production. Finally 2 sam-

explares the technical design and stm.
dands approaches for IP live production to be able o deliver business
bencfits compured to aurrent SO technology whilst retaising famitiar
SDI_based production practices. This paper alsc describes a sansple
implementation of an IP-based audio-viden router showing how the
discussed tecknologies can he applied to rexlize the same finctionality
as & conventional SDI rouser.

INTRODUCTION

Sertal digital interface (SDT) tnfrastructure has been o fundamenial
buildmg black for videa and audic communicaticns wirhmn. stu-
dics and outside broadeast (OF) tracks foc  number of years. This

af an TP-based AV mouter 15 described, showing
b the preceding technologles can be applied to realize the same
Functiomality as 2 conventional SDI muter.

CURRENT SDI-BASED LIVE PRODUCTION SYSTEMS

A typical SDI-based live producton system conststs of several net-
works. While viec signals are carred over SDI cables connected
ta an SO muter, which can establish point.to.multpeine connec-
tions, audto signals are often carrted in a separate audic network,
supperted by an mudio roater. With the emergence of the so<alled
bybeud router. AV nerworles ane becoming tncreasioghy iotegraned
10 additicn to £V stgnal networks, there 1= alic @ timing netwoek,

has lis mots in analog and
electrical or cpical digital amerfices for sandard-definton and
hlgh-d:ﬁml‘on (HD) sigrak. Beceotly, the treods toward Beyond

" resolution. and higher frame rates have demanded higher
bandwidihs, and ane sclutien has been to use mulblink 3 Ghitises
seria] digial tnterface (365D} commurications. At the same
time, the bandmidth of [P perworks has been increasing rapidly
such that 10 Gbiv'ses Ethernet (10GHE) 15 now com-

which ¥ time cade, or boib types of signals
o each cameras,

switchers, and monitors. There 15 also a contrel petworle, which
15 often based on Ethernet ar 2 combination of Fhernet and con.
venitoral contral sigrals such s American Natioral Standards
Tostiiute standard RS-472, o carry system management, montior
ing. and conerol sigrals From 2 medeling potn: of view, the lve

menly avatlable.

Explating this tugh-bandwidth bdirecoicnal commedity tnfra-
structure, P netwarks can be deplayed in the stadio and config-
ured flexibly and reliably i meet all commumication needs, in-
chading realume mudio-videa (AV) transfer, realome canirol, and

together with netwars traffic sach
ax file-based transers. To suzcessfully sdopt [P metwarks for live
production, a number of technical and operaticoal facters need
to be considered. Tssues related to the integrattan of information
technalogy (1T) and professicaal medi have been explared by the
SMPTE Sty Group on Media Production System Netwoark Archi-
tecnre

This paper frst describes a current SD1-based Iive produstion sys-
temand the concept of modeling this with three planes represent-

system can be by three planes: the media,
tming, and contrel petwerk funcricos.

Figure 1 illustrates a typical SDL-based Ive production system. We
skipped the mudio compestions o stmplify the dingram. The red
lines highlight the media plane, the blue lioes bighlight the tming
plane, and the green lnes highlight the concrel plane. The produs-
& L has i it all B achieve
the aperaticoal funcocoalies required for Live production.

IP-BASED LIVE PRODUCTION SYSTEMS

The SDI router could be replaced by IF switch fabos 1o provide
a new interface b the connected production equipment to com.
munscace using [P rather than SDI. Figure 2 illustrates an 1P-based
live productcn system. The concept 1s that a netwark tnterface
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2. Sony’s PTP proposal released: ST2059-2.

SMPTE STANDARD

SMPTE Profile for Use of

IEEE-1588 Precision Time

Protocol in Professional
Broadcast Applications

SMPTE ST 2059-2:2015
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3. Sony’s LLVC (Low-Latency Video
Codec) is submitted to SMPTE as
RDD (Registered Disclosure
Document)
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Networked Media Interface & LLVC Supporters

The following 42 leading companies support Sony’s initiative
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SONY

Key Technologies & Standards

The Networked Media Interface — A full IP Live Production Solution

(Supplementary information)



Video/Audio mapping
SN 2022s Compression Synchronization
Essence Independant Mapping (Sony) SMPTE RDD34 LLVC SMPTE ST 2059
ASPEN (Evertz)
Dante/AES67
High Availability
SMPTE 2022-7 Security for Live . o _
Application (LSM) redundancy production Clean Video Switching Networked Media Interface
PTP redundancy TLS Destination timed switching
Frame boundary awareness +
FEC(Sony) ‘ |
[
S IP Live System Manager
| Device M t i +
Device Management evice Managemen Device Management
Workgroups Control Device Discovery | COTS IP Switch Fabric
Networked Device Conttol : P
Managing production settings by Refers to SIP (Session Initiation
device configuration list SMPféo;?F:ggjfr(“lé)uture) Protocol) architecture
Network Management API & Plug-in SDK
Switch Configuration Network Management Control API for 3™ party application
VLAN Bandwidth Reservation Flexible to add new device to be
NETCONF (SDN) DiffServ RFC 2474 S
System Design Tool ‘ ‘
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Audio & Video Mapping — SMPTE ST2022-x

« 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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Audio & Video Mapping — ST2022-6 & ASPEN Support

s N
Controller: .. User Interface:
LSM T~ y /4
‘=Ll 5-BUS L|S|B 2=
Master
Cam/CCU IP Switch Monitor
Server 7 Multi-view
SDI-IP Switcher
Converter
Graphics
(ST2022-6)
External 2022-6
Feeds ol Pl
(ST2022-6) =====—=—————ce—EEeee=== LE Gateway
\_ J
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Audio & Video Mapping — Proposal to SMPTE

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

Current Spec Header Payload Header Payload Header Payload - Header Payload Padding
(ST2022-6) \ , ) i
Payload (1376Byte) Frame Boundary
New Proposal Header Video Payload Header Audio Payload Header Metadata Payload ——— Header P\gjli(;d Padding FO r FO rm at Ag no Stl C
Essence Independent Mapping (SD/H D and Beyond H D)

FEC Block (2 x 2)

Current Spec [II ] OO 01 O ﬂﬁl ] 1 1 O Qﬁl ||:|:|:]§|| ] [ ﬂ[ll ] OO—1 1 O |
(ST2022-5) _ - ’
FEC Block (2 x 2) Previous Frame Frame Bioundary Next Frame
New Proposal [II ] O 01 O QEI ] O 1 OO ﬂﬁl ] I:ED]&I ] O—1 1 O MH ] O |] Clean SWitChing
Frame Boundary Aware FEC I (w/ FEC)
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Audio & Video Mapping — AES67 & Dante Support

/High-performance streaming\ / \

audio-over-IP interoperability

nest \1) || @Dante
~

- - /
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Synchronization — SMPTE ST2059-2

W

<
«  «Precision Time Protocol SMPTE profile for time and PTP Master PTP Slave ‘
frequency synchronization » ST2059-2 based on Transmit time

IEEE1588 PTP t()%(
Receive time
G
Timestamp )

« All devices on the network can be synchronized by PTP O
(Precision Time Protocol) Transmit time

Receive time De'\a\/,_Reo‘ )tB
Uy

<, De

I3
y\ReS(tx)
tlf tzr t3f t4 -

Example of PTP Process

A

« Sufficient accuracy using any COTS network switches

* In sub micro sec accuracy over network environment
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Compression - LLVC

m i

« \Wavelet based video codec

10E ROD Sony Low Latency Video Codec Within an |P Network Environment

Project Typs Project Contact: Y Project SEats

« Ultra-low-latency (16 lines delay for encode or decode) e ——

Progorid Flapol

Preject Desemppben

* From HD to UHD & Beyond Project v

Prrkber: i b anbaed

* Opento SMPTE as RDD N

Sgmncafic Banhs

Foga o Caplgmal

¢ 42 A”ian Ce Partn erS Patera Danolaera tiaes Rttt ™ (T b oiavqpbisbed pri 40 FCI0N
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HD (1280x720)
HD (1280x720)
HD (1920x1080)
HD (1920x1080)
HD (1920x1080)

HD (1920x1080)

QFHD (3840x2160)

Compression - LLVC

59.94p

59.94p
50i, 59.94i
50i, 59.94i
50p, 59.94p
50p, 59.94p

50p, 59.94p

1.5G
1.5G
1.5G
1.5G
3G
3G

3G Quad

LLVC 2K

LLVC 2K

LLVC 2K

LLVC 4K

422

422

422

422

422

422

422
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Clean Video Switching — Destination Timed Switching

Destination Timed Switch Source Timed Switch Switch (Timed) Switch
Controller Controller Controller
Device Ctrl
Multicast Address Ctrl FlowTableControl(SDN) FlowTableControl(SDN)
i Table
IGMP Commands | | s || e 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
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Network Management

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

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

QoS Policy on IP network (Configuration of IP
Switches with LSM):

— Priority based Control
— Access Control

IP Live System Manager (LSM)

’ Network
Management
IP Switch Fabric

QoS &
Bandwidth Reservation

Priority

Tlmlng > H

AV Stream

Caontrol >

% »

Access Control

L
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Devices Management

DHCP
 Plug & Play Server
— Live System Manager discovers ’°°\ -
automatically new Networked Media
Interface Devices
1. Select device configuration set 2. Apply it to related devices
S t Device Confi ti .
- Smart Device Configuration [ — J
J | g e oM
— Take Control of the Devices [ o } | i
Y 4 rogramme =
— Create Workgroups to manage pre-saved ' »\?f@ TS
. - 0 by §- .=
configurations 0 e o T
[ P N ] =" _J ool L
g B & .
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Video/Audio mapping
SN 2022s Compression Synchronization
Essence Independant Mapping (Sony) SMPTE RDD34 LLVC SMPTE ST 2059
ASPEN (Evertz)
Dante/AES67
High Availability
SMPTE 2022-7 Security for Live . o _
Application (LSM) redundancy production Clean Video Switching Networked Media Interface
PTP redundancy TLS Destination timed switching
Frame boundary awareness +
FEC(Sony) ‘ |
[
S IP Live System Manager
| Device M t i +
Device Management evice Managemen Device Management
Workgroups Control Device Discovery | COTS IP Switch Fabric
Networked Device Conttol : P
Managing production settings by Refers to SIP (Session Initiation
device configuration list SMPféo;?F:ggjfr(“lé)uture) Protocol) architecture
Network Management API & Plug-in SDK
Switch Configuration Network Management Control API for 3™ party application
VLAN Bandwidth Reservation Flexible to add new device to be
NETCONF (SDN) DiffServ RFC 2474 S
System Design Tool ‘ ‘
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IP Live Production Overview

Remote Maintenance SerV|ce

T

Network

. 4K/HD > I
—f_ . Cameras Partner’s Multi-viewers
7 \ IP based AV Router L

Sstem Manager Software / Production Switcher

™

Network Remote
I/F LSI

i Cameras
Built-in \
& _—

XAVC Server

Network
I/F LSI
Built-in

Anycast

_» IP SW|tch L

V2
Qﬂlper el (s

Partner's Graphics SDI-IP Converter for Deck, etc.
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Networked Media Interface - Products Roadmap

/ Sony Products from Jan 2016 \

NXLK-IP40F

NXL-FR318
PWS-100NM1 XVS-8000

I

PWS-4500

BPU-4500 /

/ Components for 3rd Party \

Networked Media Interface LSI — Sony
Available now!

Networked Media Interface SDK & APl — Sony
Available now!

Networked Media Interface FPGA Core — Macnica
(for Altera)
End 2015

Networked Media Interface FPGA — Xilinx
From Mid/2016

Networked Media Interface PCle — Advantec
End 2015

Networked Media Interface PCle — Matrox
Under development

/
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HD System - 100x100 Uncompressed HD Routing

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

Multivendor

> COTS IP Switch Use:
_ Juniper & Cisco

o + Traffic Injection
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4K/HD Hybrid System w/ Imagine Integration

4K Cameraﬁ

hr—'

g

Cisco
Switch

2
<
5
3
4K Server ' g
Up/Down g SDI-IP
Converter “ g Converter
\_

-
Slmple I__SM<:>MageIIan 4KI{ISPMContr0IIe HDMC;ZZT{::H & Ul ¢ |magine
Integration [:i @ E
- 4K/HD Router Control —_— e

WN

- 4K Monitor
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4K/HD Hybrid System w/ Evertz Integration

( )
Evertz IPX Integration End Device Controller: System Controller & Ul:
- Magnum & LSM - .i VN B ﬁ
; L |
Hybrid IP Router _ ahmd W

Control
Lﬁ ﬁA

4K Camerﬁ

AW

Evertz
3080I1PX

- 4K Monitor
g - 4K Monitor

4K Server
Evertz IP Swi
with 4K NMI ,
Up/Down SDI-IP - o
Converter Converter ! Multi-view
- y,
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http://www.socalps.com/video/terminal-equipment/evertz-7800fr/index.php
http://www.socalps.com/video/terminal-equipment/evertz-7800fr/index.php

Summary

|P for Live Production should maximize the benefits of IP
COTS Based System, Resources Sharing, Virtualization enablement

The Networked Media Interface is a full Architecture Solution
Takes into account all the components required for IP Live Production

Packetization format agnostic: Support of SMPTE2022-6 & ASPEN
Interoperability with current HD Products

Standardization & Partnership: LLVC as SMPTE RDD & 42 Supporters
Interoperability with 3'9 Party — Components available from Fall 2015

Implementation is ongoing: Camera, Switcher, Server, LSM & Converter
Targeting deliverable at Beginning of 2016
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