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Global Standards

Summary of HD-PLC Promotion by Panasonic

Core Technology Development 
2000～2005 Wavelet OFDM Technology

Advanced QoS Technology

Field Trials (US/EU) 
2003～2007 2003             Texas, US

2005 - 2006  California, US
2006 - 2007  Germany
2009, 2011   China (5 major cities)

Deregulation/Japan
2004～2006

2005～2011

2006 In-Home Deregulation completed
2011 – (2012)  Under the discussion

Deregulation on outside the home
2009       IGRS-PLC IF Approval
2010       IEEE 1901      Approval

ITU-T G.9972 Approval
NIST PAP15   Approval

Certifications / 
Verification Interoperability

2008～2011
2008  HD-PLC Test House (Japan)
2011 IGRS-PLC certification Lab.

(China)

Promote the wide adoptions via HD-PLC Licensing
2011～
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Summary of HD-PLC Promotion by Panasonic (2)

Core Technology Development
Field Trials (US/EU)

Deregulation/Japan

Certifications / Interoperability Verifications
Global Standards

Promote the wide adoptions via HD-PLC LicensingDec 2006
HD-PLC Adapter

Feb 2007
HD-PLC Test House

Sep  2008
HD-PLC Alliance

Joint Exhibition, 60 products

CES2010 Las Vegas/US
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SCOPESCOPE

IEEE1901 is targeting variety of applications

AV/ PC Entertainment
In home

AV/ PC EntertainmentAV/ PC Entertainment
In homeIn home

SmartGrid: Energy managementSmartGridSmartGrid: Energy management: Energy management Access BPL 
Out side Home
Access BPL Access BPL 

Out side HomeOut side Home

Transportation
System

TransportationTransportation
SystemSystem Cabin Entertainment SystemCabin Entertainment SystemCabin Entertainment System

Digital Signals
in the Train

Digital Signals
in the TrainEV-HAN

Communication
EVEV--HANHAN

CommunicationCommunication

Scope of IEEE 1901Scope of IEEE 1901
Wide Range ScopeWide Range Scope

1) In-Home Broadband over Powerline PHY&MAC
2) Access Broadband over Powerline PHY&MAC 
3) PHY&MAC for Transportation System
4) Coexistence among different PLC systems

1) In-Home Broadband over Powerline PHY&MAC
2) Access Broadband over Powerline PHY&MAC 
3) PHY&MAC for Transportation System
4) Coexistence among different PLC systems

About 350 experts from over 100 world leading companies and 
Institutes jointly developed  IEEE1901 standard.



Wavelet
OFDM

ＰＨＹ&ＭＡＣ
（Option １）

FFT
OFDM

ＰＨＹ&ＭＡＣ
（Option 2）

仕様概要仕様概要

ISP enable coexistence 
between Wavelet OFDM system 

and FFT OFDM system

ISP enable coexistence 
between Wavelet OFDM system 

and FFT OFDM system

Common Architecture 
・InHome PLC
・Access PLC
・PLC for Transportation System

Common Architecture 
・InHome PLC
・Access PLC
・PLC for Transportation System

1.8MHz～30MHz
Expandable up to 50MHz

1.8MHz～30MHz
Expandable up to 50MHz

Maximum PHY Throughput 420Mbps
(in the case of full band 50MHz)

Maximum PHY Throughput 420Mbps
(in the case of full band 50MHz)

Summary of IEEE 1901 Standard

Interoperable with all HD-PLC
(Wavelet OFDM) technologies
Interoperable with all HD-PLC
(Wavelet OFDM) technologiesHD-PLC Certifies the part

QoS Capability for Audio, Video, 
and VoIP data transmission,

QoS Capability for Audio, Video, 
and VoIP data transmission,

ISP
Coexistence
PHY&MAC

ISP
Coexistence
PHY&MAC

（Mandatory）

ＮＩＳＴ

 
SGIP ＰＡＰ15 leaded to

make ITU-T G.9972 compatible with ISP



Joint Promotion and Collaboration 
with SDO and Key Organizations

IEEE Standard Association

International Telecommunication Union 
Telecommunication Standardization Sector 

IGRS (Intelligent Grouping & Resource Sharing protocol)

 

Alliance

National Institute of Standards and Technology Smart 
Grid Interoperability Panel (USA) 

High Speed Power Line Communication Promoters' 
Alliance of Japan 

IEEE Communication Society

National Engineering

 

Laboratory for IGRS (China)

Digital Living Network Alliance 

Associação

 

de Empresas

 

Proprietárias

 

de Infraestrutura

 

e 
de Sistemas

 

Privados

 

de Telecomunicações

 

(Brazil)

http://panasonic.co.jp/ss/


2008 2009 2010 20112007

IEEE 1901
CPU

PLC
MAC/
PHY Ether

MAC

2nd chip

AFEAFE FROMFROM SDRAMSDRAM

CPU
PLC

MAC/
PHY Ether

MAC

3rd chip

AFEAFE FROMFROM SDRAMSDRAM

2006

CPUPLC
MAC/
PHY Ether

MAC

1st chip

AFEAFE FROMFROM SDRAMSDRAM

Performance
improve

・

 
60% UP !(Max Speed)

・Low Cost Solution
・IEEE1901 Full Compliance

HD-PLC Design History
４

 
Years ２

 
Years ２

 
Years

・

 
30% UP !(Max Speed)

・

 
25% Power Consumption Down!

2nd Generation
210Mbps

3rd IEEE 1901
240Mps

1st Generation
190Mbps

Guaranteed interoperability



2008 2009 2010 2011 2012

Global Standard

2013

Technology Roadmap by HD-PLC AllianceTechnology Roadmap by HD-PLC Alliance

2nd Gen
HD-PLC

LSI

3nd Gen
HD-PLC

LSI

●High Speed :       
210Mbps

●QoS :
10msec latency

●IEEE 1901 Compliant
●High Speed:     

240Mbps
●FEC: 

LDPC

IEEE 1901
Higher Speed

4th Gen
HD-PLC

LSI

HD-PLC 
eco
LSI

For Home

Appliance

Extreme Lower 
Power Consumption
1/3 of 3rd LSI
1/7 of 2nd LSI
With Interval Mode

HD-PLC 
inside

LSI

Extreme Lower Cost
Solution for White Goods
Target  is  1/4 of 3rd LSI

High Speed : 550Mbps
Upband to 55 MHz

Open Standard  & Cooperative Innovation

For Energy

Solution



Strategic Collaboration with Key Promoters

HD-PLC Alliance started the collaboration with APTEL/Brazil in May 2008.
And it kicked-off the joint development of standards with IGRS/China in July 2008.



Shenzhen Joint Lab in July 2010
Establishment for verification and certification test for  

IGRS-PLC products meeting to Chinese national standard 
requirements
IGRS-PLC application development support in China

IGRSIGRS--PLC PLC Panasonic Panasonic Joint Lab in ShenzhenJoint Lab in Shenzhen

IGRSIGRS--PLC Certification LogoPLC Certification Logo

IGRS-PLC Interface Standard



Wavelet
OFDM

ＰＨＹ&ＭＡＣ
（Option １）

FFT
OFDM

ＰＨＹ&ＭＡＣ
（Option 2）

ISP
Coexistence
PHY&MAC

（Mandatory）

ＮＩＳＴ

 
SGIP ＰＡＰ15 leaded to

make ITU-T G.9972 compatible with ISP

IGRS-PLC Certification

HD-PLC Certifies the part

IGRS-PLC /  IF

IGRS-PLC
Certification 

IGRS standardization work （2009/09）

Test Environment



IGRS-PLC Promotion in China
IGRS-PLC Technology Symposium & Seminar 
During IGRS General Meeting (Aug 16th-18th,2011)  

in ChinaJuly 8, 2011 SINOCES in China



内蒙

江苏

武汉

云南
广西

陕西

湖北

贵阳

江西

重庆

新疆

四川

三亚

哈尔滨

吉林

甘肃

拉萨

青海省

Dalian

Shanghai

Beijing

Dalian: 30 rooms

Shanghai : 30rooms

Beijing : 10 rooms

Average speed UDP:60Mbps、TCP：46Mbps

Average speed UDP:36Mbps、TCP：29Mbps

Average speed UDP:40Mbps、TCP：30Mbps

Field  test result at actual home in China
by 2nd generation HD-PLC(2011)

Average speed  of 70 rooms(3 cities)
UDP : 40Mbps, TCP : 31Mbps



Typical Example of Test Result in China

Children’s room

Circuit breaker

Electric Piano PC
Light
Stand

Refrigerator

kitchen

Living room

Bed room

Air conditioner

Toilet

Bath room

Bed room

Phone

Range

entrance

TV DVD set

PLC provide more stable performance than Wireless-LAN
(UDP: 57 ～78Mbps, TCP: 48 ～ 61Mbps).

Down PLC: UDP:76.3     TCP:60.4
WiFi: UDP:77.0     TCP:62.9

Up        PLC:UDP:78.6      TCP:61.6
WiFi: UDP:74.6     TCP:52.1

Wireless is unstable, difficult 

Most of the wireless 
not through

Wireless is unstable

Down PLC: UDP:76.6     TCP:60.2
WiFi: UDP:39.7     TCP:40.5

Up        PLC:UDP:73.6      TCP:58.5
WiFi: UDP:54.4     TCP:41.3

Down PLC: UDP:74.2     TCP:50.1
WiFi: UDP:0.02     TCP: 0.3

Up        PLC:UDP:57.2      TCP:48.4
WiFi: UDP: 2.7      TCP:  0.4

Down PLC: UDP:74.1     TCP:57.7
WiFi: UDP:11.6     TCP:  5.7

Up        PLC:UDP:74.7      TCP:58.7
WiFi: UDP:14.4     TCP:  4.2

Down PLC: UDP:70.8     TCP:56.1
WiFi: UDP: 1.2     TCP:  0.9

Up        PLC:UDP:71.0      TCP:57.5
WiFi: UDP: 3.1     TCP:   1.2

Most of the wireless not through

1

2

4

5

3
6



Green Ubiquitous City is a 
connectable and enriched Smart City

storeBEMS

Building/Facility

office

Mobile unit

energy 
monitor

Building/business

Charging 
system

city

Street lamp control

“Smart Vehicle”

“Smart Community”

“Smart Building”

security system

Energy 
saving/energy 
saving device

lighting

Air-

 
conditioning

Educational 
facility

Station・airport
EV/PHV car

Home alliance

Power Utility

information household 
appliance

Home server

PLCNetwork

SmartGrid

Generator 
site

“Smart Generator”

lighting

EV

Smart meter smart TV

home “Smart Home”

Green Ubiquitous city is:

Green ubiquitous network platform

Network
A city enriched and lively with people and 
devices connected by HD-PLC network

Enviro

 
nmen

 
t

Subject of 
communityconnectable＝

enrichment

connect

lighting

Interoperable
Family Solution

HD-PLC eco

HD-PLC
IEEE1901

HD-PLC inside

IGRSIGRS--PLCPLC



Panasonic aims to become the No.1 Green Innovation Company
in the Electronics Industry by 2018

Direction of HD-PLC
• Innovation and Improvement 
• Lower Cost 
• Lower Power Consumption
• More Eco Friendly and Smarter

http://panasonic.co.jp/ss/
http://panasonic.co.jp/eco/ecoideas/
http://panasonic.jp/econavi/
http://industrial.panasonic.com/jp/
http://panasonic.co.jp/ec/gep/
http://panasonic.co.jp/fujisawasst/


同心協力
非常感謝
Thank you 

for your attention !
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