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Internet Engineering Task Force (IETF) IPv6 over Low power Wireless
Personal Area Networks (6LoWPAN) ECHONET
6LoWPAN  IPV6
IPv6 IPv6
6LoWPAN IEEE802.15.4
ECHONET IPV6/6LoWPAN IEEE802.15.4
IEEE802.15.4¢/15.4d IEEE802.15.4 ECHONET/IPv6
(
ECHONET
< :(j:
~ —
- N —
ECHONET/IPv6
< UDP
IPv6
\
6LOWPAN
IEEES02.15.4
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IEEE802.15.4/15.4¢/15.4d
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Exchange Between Systems - LAN/MAN Specific Requirements - Part 15: Wireless
Medium Access Control (MAC) and Physical Layer (PHY) Specifications for Low Rate
Wireless Personal Area Networks (WPAN)

IEEE802.15.4 802.15.4-2006 IEEE Standard for Information technology -
Telecommunications and information exchange between systems — Local and metropolitan
area networks — Specific requirements  Part 15.4: Wireless Mediumu Accesss Control
(MAC) and Physical Layre (PHY) Specifications for Low-Rate Wireless Personal Area
Networks(WPANS)

IEEE802.15.4c 802.15.4¢c-2009 IEEE Standard for Information Technology -
Telecommunications and Information Exchange Between Systems - Local and IEEE
Standard for Information technology--Telecommunications and information exchange
between systems-- Local and metropolitan area networks-- Specific requirements Part 15.4:
Wireless Medium Access Control (MAC) and Physical Layer (PHY) Specifications for
Low-Rate Wireless Personal Area Networks (WPANs) Amendment 2: Alternative Physical
Layer Extension to support one or more of the Chinese 314-316 MHz, 430-434 MHz, and
779-787 MHz bands

IEEE802.15.4d 802.15.4d-2009 IEEE Standard for Information technology- -
Telecommunications and information exchange between systems--Local and metropolitan
area networks--Specific requirements Part 15.4: Wireless Medium Access Control (MAC)
and Physical Layer (PHY) Specifications for Low-Rate Wireless Personal Area Networks
(WPANs)Amendment 3: Alternative Physical Layer Extensionto support the Japanese 950
MHz bands

ARIB STD-T66 / LAN
ARIB STD-T96 950MHz

us FCC CFRA47 Section 15.247 / Section 15.249
EU ERC Recommendation 70-03
[2005]423

IETF 6LoWPAN

RFC 4919(IPv6 over Low-Power Wireless Personal Area Networks (6LoWPANS))
RFC 4944 (Transmission of 1Pv6 Packets over IEEE 802.15.4 Networks)
Internet-Drafts: Compression Format for IPv6 Datagrams in 6LoWPAN Networks
Internet-Drafts: Design and Application Spaces for 6LoOWPANS

Internet-Drafts: Neighbor Discovery for 6LoWPAN

Internet-Drafts: Problem Statement and Requirements for 6LoWPAN Routing
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IPv6 IPv6
IEEE802.15.4 FFD Full Function Device RFD Reduced Function Device

A FFD Full Function Device
IEEES02.15.4

B RFD Reduced Function Device

IEEE802.15.4
IEEE802.15.4 Star Peer-toPeer PAN Coordinator
ECHONET IPv6/6LoWPAN Star
Peer-toPeer 6LoWPAN

o o @
o —

-~ @~
>
‘;A'N (‘nimamr PA7 Coordinator O

Star Peer-to-Peer

‘ FFD (Full Function Device)

O RFD (Reduced Function Device)
4 Communication Flow

Peer-to-Peer
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41 (2
41 (2
IEEE802.15.4,15.4¢,15.4d
779—787 MHz (IEEE802.15.4c e.g. China
868 — 868.6 .MHz (IEEE802.15.4 e.g. Europe)
902 — 928 MHz (IEEE802.15.4 e.g. North America)
950 — 956MHz (IEEE802.15.4d e. g. Japan)

2400 —2483.5MHz (IEEE802.15.4 worldwide)

ARIB STD-T66 /
LAN ARIB STD-T96 950MHz
F G
1
D
IEEE802.15.4/15.4¢/15.4d 6LoOWPAN IPVv6 IPv6
IPv6 IEEES02.15.4
6LoWPAN
IEEE802.15.4
PAN
PAN PAN PAN PAN-
ID PAN
PAN-ID PAN PAN PAN-ID
IEEE802.15.4 beacon non-beacon beacon
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ECHONET non-beacon beacon
PANCoordinator Device PANCoordinator Device
Beacon Beacon
< VAN
i i ( ) Data Request
. \V Data
A Data
N
Acknowlegment Data ( )
(if requested) < WV
Acknowlegment
beacon
PANCoordinator Device PANCoordinator Device
) Data < Data Request
Acknowlegment > Acknowlegment >
(if requested)
Data
< Acknowlegment
non-beacon
6LoWPAN
() PAN
PAN ECHONET PAN
PAN ACK
( )PAN
PAN ECHONET
PAN PAN
ACK ACK
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IPV6/6LoWPAN
IPV6/6LoWPAN
ECHONET  IPv6/6LOWPAN
ECHONET IPv6/6LOWPAN
LowHat PowerOn
. }J—» «—O
Lowgat Lowl nit LowinitAll
Lowgat [Aj Lowi nit, Low nitAll
ECHONET MAC CHONET MAC
LowHdt
)
Lowlnit, Lowl nitAll :S
LowRequest Run Lowsiop
IPLDWHdt
g S L
)
Lowlnit, Lowl nitAll ;S
LowWekeup
LowSspend LowHalt
——( e
)
L owl nit, Low nitAll ;:
LowHdt
)
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PowerOn
PowerOn LowHalt
LowGetStatus
LOW _STS STOP
LowGetDevID
Lowlnit LowlnitAll
LowStart
Lowlnit LowlnitAll
IEEE802.15.4 6LoWPAN PAN 6LoWPAN
IPv6 IPv6
IPv6 ECHONET MAC ECHONET IPv6

LowGetStatus
LOW _STS INI

LowGetDevID
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ECHONET MAC
ECHONET MAC
LowStart
IEEEB02.15.4 6LoWPAN PAN 6LoWPAN
IPv6
IPv6
ECHONET MAC
ECHONET IPv6
IPV6 ECHONET MAC
LowGetStatus
LOW STS RST
LowGetDevID
LowGetStatus
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IPv6/Ethernet IEEES802.3

IPv6/Ethernet |IEEE802.3

TO | 2.7.4(2)(C)(iv) | 50msec MAC MAC
ECHONET MAC =0
T1 | 274(2)(C)iv) |0 MAC MAC
ECHONET MAC 1
T2 | 2.7.4(2)(C)(i1) | 3.0sec MAC
MAC
T4 | 2.7.3(3) 3.0sec IMAC
IMAC
TS5 |27.5(2) 3.0sec MAC
MAC
T6 | 2.7.4(2)(C)(i1) | 100msec MAC
2.7.4(2)(C)(in) MAC
2.7.5(2) MAC
2.7.5(2) MAC
T8 | 2.7.4(2)(C)(ii) | 24hour MAC
ECHONET MAC
MAC
ECHONET MAC
T9 | 2.7.4(2)(C)(ii) | 3.0sec MAC MAC
MAC
(RMAC ECHONET MAC
) MAC
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(RMAC ECHONET MAC
)
T10 | 2.7.4(2)(C)(ii) | 0~100m
sec
T11 | 2.7.5(3) 200mse MAC MAC
c MAC
T12 | 2.7.5(2) 20sec MAC
MAC
T13 | 2.7.4(2)(C)(iv) | 24hour UsedMAC 1
T14 | 2.7.3 3.0sec MAC MAC
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IPV6/6LoWPAN
IPV6/6LOWPAN
TO | 2.7.4(2)(C)(iv) | 50msec MAC MAC
ECHONET MAC =0
T1 | 2.74(2)(C)iv) | O MAC MAC
ECHONET MAC 1
T2 | 2.7.4(2)(C)(i1) | 3.0sec MAC
MAC
T4 | 2.7.3(3) 3.0sec MAC
IMAC
TS5 |27.5(2) 3.0sec MAC
MAC
T6 | 2.7.4(2)(C)(i1) | 100msec MAC
2.7.4(2)(C)(i) MAC
2.7.5(2) MAC
2.7.5(2) MAC
T8 | 2.7.4(2)(C)(ii) | 24hour MAC
ECHONET MAC
MAC
ECHONET MAC
T9 | 2.7.4(2)(C)(ii) | 3.0sec MAC MAC
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(RMAC ECHONET MAC
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(RMAC ECHONET MAC
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sec
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T11 | 2.7.5(3) 200mse MAC MAC
C MAC
T12 | 2.7.5(2) 20sec MAC
MAC
T13 | 2.7.4(2)(C)(iv) | 24hour UsedMAC 1
T14 | 2.7.3 3.0sec MAC MAC
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