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Unified  IP  Infrastructure,  The  Future  of  Live  Production

Hatfaludi  Jozsef  
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Vision

Program Studio 

OB Truck 

News Studio 

Satellite Studio 

News Production 

Program Production 

Archive 

Transmission 

BC Station 

Current  Issue:
Double  investment  on  BC  infrastructure  (Real-‐‑‒time  &  File-‐‑‒base)

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

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
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Vision

Program Studio 

OB Truck 

News Studio 

Satellite Studio 

News Production 

Program Production 

Archive 

Transmission 

BC Station 

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  common  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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IP  Live  Production  Unit
NXL-‐‑‒IP55

Point-‐‑‒to-‐‑‒Point

1GbE

Point-‐‑‒to-‐‑‒Point Multipoint-‐‑‒to-‐‑‒Multipoint

Adopting  to  all  Sony  products

Interoperability
Approach

LSI  &  FPGA  IP  Core

System  Manager

Core  Technology  
Development

Joint-‐‑‒working  with  industry  leading  partners	

IP  base  AV  router

Switcher

HFR  Camera

Camera
Server

Monitor

IP Switch 

10GbE

Joint  TF  on  Networked  Media
Contributing  to  Standardization Expanding  Alliance  Partners

Converters/Routers Multi-‐‑‒viewer Graphics Servers
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Standardization  Approach

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

Current  SMPTE  Standard  for  IP  Transmission  (ST2022-‐‑‒5/6/7)
-‐‑‒  Defined  for  IP  Contribution  Purpose:  Only  SD/HD  Uncompressed  over  IP  Networks	

Current  Spec
(ST2022-‐‑‒6)

Header Video  Payload Header Audio  Payload Header Metadata  Payload Header Video  
Payload PaddingNew  Proposal

Essence  Independent  Mapping

Header Payload Header Payload Header Payload Header Payload Padding

Payload  (1376Byte)

FEC  Block  (2  x  2)

Previous  Frame Next  Frame

Current  Spec
(ST2022-‐‑‒5)

Frame  BoundaryFEC  Block  (2  x  2)

New  Proposal  
Frame  Boundary  Aware  FEC

Frame  Boundary

For  Format  Agnostic
(SD/HD  and  Beyond  HD)

For  Clean  Switching

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

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

15.  10.  11.

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

2.  Sonyʼ’s  PTP  proposal  has  been  approved  as  ST2059-‐‑‒2.
It  took  7  years.    

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

•  Clean  Sw  Control    at  Rx  
device

•  Double  bandwidth  is  required  
at  destination  in  overlap  
period

•  Standard  IP  Switch  can  be  
used

•  Clean  Sw  Control  at  Tx  
device

•  No  double  bandwidth  
penalty

•  Very  accurate  sync  control  
is  required  for  Tx  device

•  System  scalability  issue

•  Clean  Sw  Control  at  IP  Switch
•  No  double  bandwidth  penalty
•  Special  IP  Switch  is  required
•  Clean  switching  is  not  adopted  
due  to  time  reservation  switch

IP  Switch

Controller

Device

IP  Switch

Controller

Device

IP  Switch

Controller

Device

Flow  Table  Control

Table

Flow  Table  Control

Table

Multicast  Address/
Port  No.  Ctrl

PTP(Ref)

Device  Ctrl

IGMP  Commands
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General  architecture;  overview

15.  10.  11.

IP Switch Fabric 

Studio Production Control 

Post Production 

IP Live System Manager (LSM) 

Network  
Management 

Device  
Management 

File Server/Storage 

Audio production 
MUX/DEMUX
Over  IP

Full IP based Audio/Video production 
•  NMI  (Networked  Media  Interface)  4K/HD
•  ST2022-‐‑‒6/7,  ST2059-‐‑‒1/2
•  Evertz  ASPEN
•  DANTE/AES67
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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

CoS  &  
Bandwidth  Reservation	

IP  Switch  Fabric	

Timing  	

AV  Stream	

Best   Effort  	

IP  Live  System  Manager（LSM）	

Network  
Management	

Ac
ce
ss
  C
on
tr
ol

	

Priority	

H	

L	

Control	
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Device  Management

15.  10.  11.

•  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
broadcast  or  production  scenario.
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IP  Live  Supporters  @  IBC2015

The  following  36  leading  companies  support  Sonyʼ’s  IP  Live  
Production  System:
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IP  Live  Production  Overview

Production Switcher 

SDI-IP Converter for Deck, etc. 

Remote  
Cameras 

Partner's Graphics 

Partner’s Multi-viewers 

Partner’s Video Server 

Network 
I/F LSI 
Module 

FPGA IP 

PCIe  
Board 

IP based AV Router 

IP Live System Manager 

Control Panel 

Remote Maintenance Service 

IP Switch 

Workstation 

Anycast 

XAVC Server 

4K/HD  
Cameras 

GUI 
Network 
I/F LSI 
Built-in 

Network 
I/F LSI 
Built-in 
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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    

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
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IP-‐‑‒equipped  products  come  out  shortly…

15.  10.  11.

FC	  
OUT	
FC	  
OUT	

MV	  OUT	 Spare	DSK	

SDI	  OUT	

IP	  OUT	

SDI	  IN	

IP	  IN	

Ext	  DME	  In/Out	

BPU-‐‑‒4500
-‐‑‒  Successor  of  BPU-‐‑‒4000

PWS-‐‑‒4500
-‐‑‒  Successor  of  PWS-‐‑‒4400	

XVS-‐‑‒8000
-‐‑‒  Successor  of  MVS-‐‑‒8000X	
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HD  System  POC  (Proof  of  Concept)  Test

□  Proof  of  Concept:  100x100  Uncompressed  HD  Routing,  Hitless  Failover,  etc.

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

COTS  IP  Switch  Use:
-‐‑‒  Juniper  &  Cisco	

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

4K  Server

4K  Camera
4K  Monitor

Multi-‐‑‒view

□  Proof  of  Concept:  Collaboration  with  Imagine

SDI-‐‑‒IP
Converter

4K/IP  Controller:  
        LSM

Cisco  
Switch

4K  Monitor

Up/Down
Converter

SDI  Router

HD  Controller  &  UI:  
        Magellan□

Simple  LSMóMagellan  
Integration
-‐‑‒  4K/HD  Router  Control	

è4K/IP  System  for  OB  Truck  and  Studio
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4K/HD  System  POC  Test  (2/2)

4K  Server

4K  Camera
4K  Monitor

Multi-‐‑‒view

□  Proof  of  Concept:  Collaboration  with  Evertz

SDI-‐‑‒IP
Converter

End  Device  Controller:  
        LSM

Evertz
3080IPX

4K  Monitor

Up/Down
Converter

SDI  Router

System  Controller  &  UI:  
        Magnum□  

Evertz  IPX  
Integration
-‐‑‒  Magnum  &  
    LSM  Hybrid  IP  Router  Control	

Evertz  IP  Switch  
with  4K  NMI	

è4K/IP  System  for  OB  Truck  and  Studio
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Update  Summary

□  Standardization  &  Partnership:  LLVC  as  SMPTE  RDD  &  36  Supporters

□  Proof  of  Concept:  100x100  Uncompressed  HD  Routing,  Hitless  Failover,  etc.

□  Proof  of  Concept:  Collaboration  with  Imagine

□  Proof  of  Concept:  Collaboration  with  Evertz

èIP  Interoperability  with  3rd  Party  will  be  ready.

èHD  Middle  Class  IP  Router  for  OB  Truck  and  Studio

è4K/IP  System  for  OB  Truck  and  Studio

è4K/IP  System  for  OB  Truck  and  Studio

□  Product  Update:  Camera,  Switcher,  Server,  LSM  &  Converter
èTargeting  deliverable  at  Beginning  of  2016
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The  demonstration  is  here!

Format agnostic production over IP	
-  HD/4K Hybrid video routing over Networked Media Interface –	
Working with BPU-4500/PWS-4500/XVS-8000 over IP	
Operation by  Virtual Studio Manager,	
Network/device management by Sony IP Live System Manager on 	

 	

Interoperability	
- With Networked Media Interface and IP Live System Manager -	
Operation by	
36 leading companies support Sony’s IP Live Production System	
The solution supporting Sony’s IP Live Production System by	

  	
Open standards adoption	
-  SMPTE 2022 & SMPTE 2059 –	
	

	



20     Content  Creation  Solutions  Business  Division    /    Professional  Solutions  Group          ©  2015  Sony  Corporation CONFIDENTIAL

Controller:  
        LSM

Sony IP Live solution with SMPTE 2022-6

IP  Switch

Server

Cam/CCU

Graphics
(ST2022-‐‑‒6)

Master
Monitor

Multi-‐‑‒view

Switcher

2022-‐‑‒6
Gateway

Sony IP Live System	

SDI-‐‑‒IP
Converter

External
Feeds

(ST2022-‐‑‒6)

S-‐‑‒BUS

User Interface:	 □ “2022-6 Gateway”	
as new converter card	
- ST2022-6 native device can  
  be connected seamlessly.	

èHD IP Interoperability with 3rd Party will be ready.	

2022-‐‑‒6
Gateway

IP-‐‑‒SDI
Converter

ST2022-‐‑‒6 ST2022-‐‑‒6
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4K from the lens to the living room 

4K Live production	



Standard Definition to 4K  

23	

Standard definition – 480 

HD – 1080 

4K (4096 x 2160) 
QFHD (3840 x 2160) 

HD	

4K Live production	
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But it’s not just about “Brightness” 

Wider	  Colour	  Gamut	  
Color	  Solid	  

BT.709	

Color Volume	

BT.2020 & HDR	

BT.709	

Color Volume	
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HDR in 5 minutes! 
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HDR in 5 minutes! 
Real World	
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HDR in 5 minutes! 
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HDR in 5 minutes! 
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HDR in 5 minutes! 
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HDR in 5 minutes! 
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HDR in 5 minutes! 
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HDR in 5 minutes! 
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