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: hEﬂll_TESCl_.I'_BRII%Hl In tr() duc tion Changes for the Better

* “Home network” and “Home gateway” have been
“existing” for long time.

* But, recently, these words have been widely accepted
by the following popularity

— Technologies
« Infrastructure: Internet, especially broadband services by fixed fare

» Terminal: Networked home appliance

— Lifestyle using network by end users
» Easy networking (enhancement of usability)

» Secure and reliable

— Various contents with right management
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: hEllll_TE%l_.I'_BRl%Hl In tr() duc tion Changes for the Better
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*Support of UPnP * fail-safe
* Various type of interface
* Easy install

Secure and * Popularity of contents delivery
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MITSUBISHI .
"\ELECTRIC Introduction

Changes for the Better

* This presentation surveys home network and home
gateway from several points of view, such as
standardization, services, and implementation. Moreover,

1t mentions their future evolution.
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: MITSUBISHI . hanges for the Better
ELECTRIC Popularity of Internet f

* Popularity of Internet in worldwide as strong motivation to
install home network

Worldwide
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Internet has been widely popularized Worldwide including Japan
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'0‘ MITSUBISHI )
ELECTRIC Popularity of In

ternet

Changes for the Better

« Particularly, home network 1s required, if broadband services

based on fixed fare, e.g. FTTH, are

installed.
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The number of users including prospect for broadband services in Japan
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MITSUBISHI . Changes for the Better
oA U Popularity of Internet

« Evolution of transmission rate in Japan
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* MITSUBISHI
ELECTRIC

Standardization for home

network

Changes for the Better

Architecture
ITU-T (SGs, JCA-HN)

Infrastructure
ITU-T
DSL Forum

* Japanese domestic alliance

Home Gateway
HGI
OSGi

Terminal
UPnP
DLNA
UOPF*
ECHONET*

Home network transmission

Home plug, CEPCA, IEEE1901 (PLC)
Home PNA (Phone line)
Z1gBee, IEEE802.11 (Wireless)
IEEE802.3 (Ethernet)
IEEE1394 (Others)
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MITSUBISHI . . Changes for the Better
ot M Standardization for home i

network

ITU-T
— SGs: http://www.ituw.int/ITU-T/studygroups/com#/index.asp (#: SG No. )
— JCA-HN (Joint Coordination Activity on Home Networking)
http://www.itu.int/ITU-T/special-projects/jca-hn/

e DSL Forum

— http://www.dslforum.org

 HGI (Home Gateway Initiative)

— http://www.homegateway.org

e OSG1 (Open Service Gateway 1nitiative)
— http://www.osgi.org

e UPnP (Universal Plug and Play)
— http://www.upnp.org

 DLNA (Dagital Living Network Alliance)
— http://www.dlna.org
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MITSUBISHI . . Changes for the Better
ot M Standardization for home i

network

« UOPF (Ubiquitous Open Platform Forum)

 Home Plug
— http:// www.homeplug.org

 CEPCA (CE Power line Communication Alliance)

— http://www.cepca.org

« Home PNA (Home Phone line Network Alliance)

— http://www.homepna.org
« ZigBee
— http://www.zigbee.org

 [EEES02.3, IEEE802.11
— http://grouper.ieee.org/groups/802/dots.html
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MITSUBISHI . Changes for the Better
oo MR Study on home network 1n

ITU-T

*Several SGs are interested in home networks from several points of view.
*Studies in each SG has been started.
*In the next study period (2009-2012), it will be one of main topics

SG9: Home network based on
Cable network (J.190)

Home SG13, Home

SG16: Home network architecture ) ‘<
network in NG
(Control) (H.gha) network

SG15. Home network architecture
(Transport) (G.Sup42, G.hn)
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MITSUBISHI . Changes for the Better
oo MR Study on home network 1n

ITU-T

« Example in home network architecture and functional
definitions 1in each component

a4 ) P . .
el Proprietary Proprlf?tary
Home Network Terminal
(type A)
Access Access IP T IP. )
Network GW Home Network AnALICE)
(type B)
Proprietary Proprietary Proprietary
\ / GW Home Network Terminal
Legacy
Terminal
13

2007 © Mitsubishi Electric Corporation Proprietary and Confidential,



)‘ e Study on home network | e for the Beer
Japan

MIC, Network operators, Service

ITU-T provides, Communication product
venders, and Home appliance

venders gather Home network WG in

ﬁ Next Generation IP Network

Promotion Forum.

Next Generation IP Network
Promotion Forum (by MIC)

R&D and Standardization committee

/4

Study on general architecture of H-N'W Home network WG
Support of ITU-T standardization i
"= Architecture SGW

Verification experiment for interoperabilityl Promotion SGW
I’>
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"‘E"EE%%BR'%H' NGN and home network

Changes for the Better

* Generic NGN configuration

RACF: Resource Admission

Service and User management

Control Function (mainly,
resource management)

Signaling (based on SIP)

NACEF: Network Attach Control - .l. i .............. i- 1. _——— .S crviee S.tf at_u m
Function (mainly, authentication Transoort stratum
and address management) NACF | | RACF RACF P
/ \ 1 """"" \
N
. WO ) [
J i =
MUX § Switching |
: FTTH ) !
) N N k J Other
| Fixed wireless | e ™ operator
MUX network
Semi-Fixed/ o
Broadband wireless | HIrRSTISen
| Cellular 4[ MUX ]7K\ /) \ )

<«—— Access network —» Core network
H-NW Provides End-End NGN class service, and flexible home networking as “the Key Player”
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MITSUBISHI Changes for the Better
RN NGN and home network | =™

*NGN Release roadmap
2005 2006 2007 2008 2009
Release 1 | '\> ""”'%:.‘,
I - b

ZzManaged H-GW

Service: Multimedia service, Emulation service
Functions: Basic functions of RACF and NACF
Connection management by SIP

N F’u.,..
Release 2 | DS e
[ L~ 30

Service: Streaming service
Functions: Interactive entertainment (IPTV, VoD), Support of Multicast

Inter-working home network fManaged home
Extension of Release 1 \Lappliances

*one,
- e )

[~
| L [ e

Release 3 |

Service:  Ubiquitous service
__~

Functions: Connection with RF-1D o ——" g
Extension of Release 2 \L g ything
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MITSUBISHI Changes for the Better
e MR NGN and home network 1

Non NGN
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"\ Sttcrl | Home network configuration | € for e Beer
and services

» Physical home network configuration 1s typically “Tree” or
“Star” centralized by gateway, such as home gateway.

* Logically, terminals or home appliances are categorized into 4
planes, such as PC, Phone/fax, AV, and living planes.

Radio
Radio

_

CATV ) 2 AV plane
- - bl — <=+ AV plane | i )
H-GW [, \ FTTH in NGN |

FTTH PC plane P to Rensansssas PC plane
PSTN f\ﬁ J PSTN \ J

> TEL/FAX plane \ gFMC TEL/FAX plane
< \ plane | =, & \b J
{ 1vi Home  appliance

_J Living plane B
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Changes for the Better

MITSUBISHI .
o Technical summary of home
gateway

 Home gateway is a “key player” for home network.
« Home GW has a lot of functions, 1s categorized into several types,
and has several evolution steps

Generic functionality in H-GW
Home network Operator network (1nclud1ng NGN)

Home gateway

-I =—PC plane™

=l = ~l| WAN
_______ ; control

UNI
Tel/Fax plane@ __— | control
Traffic
control

‘ W AV plane \l\ 4 Signaling
to NGN

QoS

translation

Security

19
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MITSUBISHI .
o Technical summary of home

gateway

e Evolution steps of home gateway

/ Functions for Ubiquitous services for NGN R3 \

NGN SIP control functions for NGN R1/R2 \
(SIP Adaptation)

-

(Home appliance control platform)

-

Home network control functions \

Carrier class Home gateway functions
(VolIP-TA, IPv6, IP-SEC, QoS control,
Remote maintenance, etc)

-

~

Broadband router
(Basic router functions,

A\

Ethernet I/F (100M or 1G))
)/

Changes for the Better

Today’s Zone
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SRl Technical summary of home | Changes ror the Beveer
gateway

« Key technology #1: Home appliance control platform

— OSGi architecture
* Open architecture over JAVA
» Applications named “Bundle” across open interface of flame work

OS5Gi Architecture

Applications/Bundles
Services >
Service Registry §
Life Cycle @
Class Loading
J JVIM (by OSGi HP)
0OS Hardware

21
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SRRl Technical summary of home | Chanses ror the Bewer
gateway

« Key technology #1: Home appliance control platform
— Advantages of home network by OSGi architecture

Plug-in Bundle for each service
and function on the integrated

- H/W
Operator network Operator network

Provider | 4 )
g W N Integrated
t —] ] H-NW
Terminals and -
Several crminais an Integrate Terminals and
H-GW5s Home appliances d H-GW Home appliances

22
2007 © Mitsubishi Electric Corporation Proprietary and Confidential,



Changes for the Better

el Technical summary of home
gateway

ELECTRIC

« Key technology #2: SIP adaptation
— NGN Release 1

Initiation of NGN SIP
(SIP Adaptation)

KDetection of conventional

communication
e Start and terminate of SIP
*Recognition of required QoS

@os negotiation using SIP/

Access

[0IJUO) NVM

)110\«« 19,( BUIOT]
101121d2$d15
V

Mapping by Protocol
Snooping over [P

) <€ —3€
Conventional communication
(without SIP)

NGN service by SIP

23
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el Technical summary of home

ELECTRIC

gateway

« Key technology #2: SIP adaptation

— NGN Release 2

SIP Proxy or Initiation of
NGN SIP
(SIP Adaptation)

Changes for the Better

KFunction of Release 1 T =
* Function as a nodal point to = %’ %
arbitrate traffic flows of \(?._O_g\ g . Access
NGN services 5 = s 3
= = = —
(Admission control) = ~ =,
o o :
<« >€ >
NGN ser\(f)lce by SIP NGN service by SIP
r
Non NGN
24
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: hEﬂll_TESCl_.I'_BRII%Hl H ome g at ew ay Changes for the Better
implementation

 Typically H/'W configuration of H-GW

Traff ol Traffic control
T 1 ntr —
Ao ] 1o <------» PHY/ 10/100/1000-Ethernet
PHY/ IP MAC
10/100/1000-Ethernet MAC Processing
/ / SLIC Tel
CPU + Memory for flexibility PCI Extension slot
Or

Dedicated H/W for high performance

25
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Home gateway
implementation

Changes for the Better

Functional architecture of H-GW

Home Appliance Control )
HAC Applications Enhancement of
performance
N(:T}: '::‘:[P D [] ENENEENENENEEEEEE]
4>  {Jser data [ SIP for NGN ] [ 0SGi FW ] High performance PF
«----» Control data RS ¥ “a
H-GW PF
? VolP ---.| SIP J { UPnP J { ]ILSEE J [ PE'PCIE J:.' :-
+—> ry r'y ., g 3 ;
If — Control . ! N ¥ : ;
—ls E : /_'__h.\ —— P
— I I Y = Aol d e
™ — I 2 I P
s — _ I IP Forwarding |
[T L ) i.-—\, (IP processing, Pud QoS : L L
™1 [, I NAT/NAPT, #ﬁ"" - - 1| |
) I : Firewall etc) | " -
— — QoS IPv6 _
! Hncryption |
b — I i L
L s h, 4 | h A \._ ..-/II A s |
I ------------------------- mll
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: hEllll_TE%l_.I'_BRl%Hl H ome g at ew ay Changes for the Better
implementation

« Example of performance by dedicated forwarder

—&— [P forwarding —— [Psec (aes-shal)

1000 W —
g’* 800
>
— 600 N
2
= 400 N
= CPU + Memory case
= 200 (depend on protocols or type of CPU) .
=~

0
0 300 600 900 1200 1500
Packet length [byte]
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: hEnll.TE%Ul'BRI%HI H ome g at ew ay Changes for the Better
implementation

« Example of appearance of H-GW product

-Basic type -OSGt type
-High performance type
-PLC Interface type

34(W) X 220(H) X 160(D) (mm)  50(W) X 200(H) X 160(D) (mm)

28
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standard gap
Deployment -

=

=" =T

/

\§~__

-—_---~\

—"—J

* Deployment 1s supported by Standardization and Trial.
 The first Step of deployment 1s “Trial” using existing standard.

29
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: hEllll_TESCl_.I'_BRlI%Hl Pr Op 0S als tO S OlV e Changes for the Better
standard gap

*Collaboration beyond territories for trial and popularity of services
Home network case
*Useful for collaboration with housing vender, housing builder,

life line supplier, and city council

30
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MITSUBISHI Changes for the Better
"‘ELECTR'C ‘ Announcement \

« “Next generation home network and development of home

gateway’’ as one of panel session 1in “Access 07 associated with
IEEE GLOBECOM 2007

« Please participate this session.

31
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: hEﬂll_TEScl_.I'_BRII%Hl ‘ Summary \ Changes for the Better

* Survey of standardization of home network

 Home network and home network toward NGN

« Key technologies for NGN home gateway

 Home gateway implementation and products example

e Proposal to solve standard gap

32
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Thank you for your attention!!

>
=

Contact: Tetsuya Yokotani
Information Technology R&D Center
Mitsubishi Electric Corporation
Yokotani.Tetsuya@eb.MitsubishiElectric.co.jp
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