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IETF “6lowpan” WG

= |Pv6 over Low power _ Challenge Areas |
Wireless Personal Area Networks
- o FLLDDICH G
Co-chairs: THEMOMENL
» Carsten Borman (Bremen Univ.)

» Geoff Mulligan (Proto6, Consultant)

= Mission & Status

> |EEE 802.15.4-based®* vy —01Zx9 5.
IPv6 Adaptation Layer® 3k &PV D LR

> [FE—BYDEENTTLTLSD,
> “Blo-WG” [ZE|E# M N T,
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IETF “6lo” WG

= |Pv6 over Networks _ Challenge Areas J
of Resource-constrained Nodes

: FLWLID OIS
* Co-chairs THEMOEEL
» Ulrich Herberg (Fujitsu Lab.)

» Samita Chakrabarti (Ericsson)

= Problem
> Blowpan WGMHoA—L 25 - 7124 X 22TV,
» BLOWPANAR—X {7 D 32+ AR,
e.g.
» |IPv6 over Foo
v' BT, G.9959(subset of Z-Wave), DECT ULE, RS485, eftc..

> ANV RO RELFIE
» 6LOWPANA—X 122 MMIB
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6LoWPANZEIEEE 802.15.4

= |EEE802.15.4
> BBEHEBIRM HAR—X
> 45 ECPUY O INAEY, BithBRE), R1—T, Avyia
» Zigbee, ISA100.11a, WiHART, etc.

- &8
> 2003%F: IEEE802.15.4-2003M R &L= t=,

2004%: IETFCIPV6D 1= DEE R DIRET A IaE-T-,

20064 IEEE802.15.4-2006 03 #71& b S 1=,

20074: RFC4944 3 178N 1=,

20084 : new HCEND&@E L D EEEwm M IR E S T=,

20114 IEEE802.15.4-2011,e,gh RSN t=,

20124 : RFC6282, RFC6775M & T 1=,

= A ANEREE->T-DH?
> PHYZL—LY4A4X
> IPv6 ND (ZJILF*X+RF)
> L2XAvysa
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What are “6LoWPAN” protocols ?

= 802.154RX—XDL2Y 7 ETCP/IPH I DXy T =B DH B,
> L%, 802.15.4-2006 % & F=o71-,
> IRTEIL. IEEE 1901.24> ECHONET-LiteZEA~A DS Ab®E .,

= What's new ?

» Fragmentation and Reassembly (FAR)
» IPv6 Header compression (HC)
v AV ERTRRGT1—ILEZHIBR
A& —F1—>Chained header by a dispatch field.
o o~yT o S1EER e.g. EUI-61
FYRNT—DDFEFEMNERAINDSED e.g. prefix, version
» ND Optimization

IEEE802.15.4LIPV6D T ¥ vy
v multicast packet o v E¥ vy

v LMD IERDIZE = e
IR >1278B frame size. >40B Header (Min.)
border router®7 FL 2 »Data Rate: 20~250Kbps ~ »1280B MTU.

header comporess®D 1= N 1E%R »Maximize battery life. »Multicast for ND
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IEEE802.15.47L—., £6LoWPAN

= LOWPAN_IPHC (1B)

> IP\L(?’\\‘J/;'I°J;T;${E7'3‘;“£§ c':'?)‘ﬁp':::gg; IPv6 Payload
IBEI S
n Fragment IPv6 Header
Fragment Header (4B or 5B) | Fragmer e IPv6 Payload
> 81/\AMZURFE DALY
3. —
SEILERT S, Mesh IPv6 Header
Header Compression IPv6 Payload
= Mesh Header (5B ~ 17B)
> mesh-under®iF&I(Z Mesh Fragment IPv6 Header
{EHT 5, Header Header Compression SN
6 ......
~~~~~~~~~ i
__________ |
IEEE802.15.4 = :
X2 YFAAYE BK21(B) M| 81 bytes
| |
IEEI,E.,S 02.15.4 mA25(B) ‘i i 102 bytes
i i
IEEE802.15.4 I :
BAIL—LYAX 127(B) L fl200bues
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6LoOWPAN: Header Compression

Best case: 4 B + UDP payload size (77 B for APP.)

Link local addresses + Compressed IPv6/UDP header
e.g. FE80::0217:3B00:1111:2222 -> FE80::0217:3B00:3333:4444

DSP + LoWPAN_NHC UDP ports
LoWPAN_IPHC (1 byte) (4 bits SRC, 4 bits DST)
(2 bytes) (1 byte)

Multicast: 16 B + UDP payload size (65 B for APP.)

Multicast Address Compression, Compressed UDP ports
e.g. FE80::0217:3B00:1111:2222 -> FFxxX::00XX:XXXX:XXXX

DSP + Hop Limit Destination LoWPAN_NHC UDP ports UDP
LoWPAN_IPHC (1 byte) Multicast (1 byte) SRC & DST Checksum
(2 bytes) Address (4 bytes) (2 bytes)
(6 bytes)

Multiple IP Hops: 42 B + UDP payload size (39 B for APP.)

Full IPv6 Address, Compressed UDP ports
e.g 2001:0db8:cafe:cafe:0217:3B00:1111:2222 -> 2001:0db8:beef:beef: :68

DSP + Hop Limit Source Destination LoWPAN_NHC UDP ports UDP
LoWPAN_IPHC (1 byte) Address Address (1 byte) SRC & DST Checksum
(2 bytes) (16 bytes) (16 bytes) (4 bytes) (2 bytes)
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6LoOWPAN: ND Message Exchange

self-assigned LLA

default route,
prefix,
contexts,

Lifetime Expired

« 3DMIPv6 ND option&. 22MDICMPV6 typeZ E &

)]
6LN
RS: SLLAO
____________ >
RA: PIO+SLLAO+6CO+ABRO
NS: ARO+SLLAO
NA: ARO Response
< P
NS: ARO+SLLAO
>

DAR (ARO+SLLAO)

<

DAC (ARO+SLLAO)

A

« RSLSHME, 2=F v ALTERT D,
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6LOoWPAN®D G FH D& ET

. DECT ULE (Digital Enhancement Cordless Telecommunications Ultra Low Energy)
» DECTIZ. TP a—FLRABEDEIERE.
> ERAM:R—Ltxa) TP — ANLREZZ Y

= MS/TP (Master-Siave / Token-Passing)
> RS-485%{# FAAL1=BACnetDT—4>UiRED 1D,
> FRGELTVTFH—bA—2ay
= |TU-T G.9959
> Z-WAVEDMAC DR
> EAM:R—LFA—rA—30

= BT-LE (Bluetooth Low Energy)
> {EJEE E A hBluetooth
> R ALREZZ)VT  REEUY

[ﬁﬁﬁﬁﬁiﬁ IECPU/ST— ., INAEY 1&5_1%—#]

DLVF h, i?"‘liéfl S TIEFES
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6LOWPAN®D G FHDRET £&8

_ DECT ULE MS/TP Z-WAVE BT-LE

Topology Star Bus or Line Star Star
MPDU Size (B) 38 1501 [EiE ] 12~40 (*R1,R2) 19~27
130~158 (*R3)

FAR Supported Supported Supported Supported
(~65535) (~1350)

L2 Multicast Not supported Not supported Supported Not supported

L2 Broadcast Not supported Supported Not supported Not supported

L2 Address 40-bit (IPIE, TPUI) 8-bit 8-bit NodelD 48-bit
20-bit(RFPI) IEEE802-2001
48-bit (EUI-48)

£7Or3)LIZB 1T H6LoWPANS fiT D ELHEE R

—m-mm SR ——

*2: ARO[ & 141, DADIELZLY,

DECTULE x(*1) x

MS/TP no X X no no
Z-WAVE no X X (*2) no

BT-LE no X X no no
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References

= RFC 4944: Transmission of IPv6 Packets over IEEE802.15.4 Networks

= RFC 6282: Compression Format for IPv6 Datagrams over IEEE802.15.4-
Based Networks

= RFC 6775: Neighbor Discovery Optimization for 6LoWPANs

= Transmission of IPv6 over MS/TP Networks

= Transmission of IPv6 Packets over DECT Ultra Low Energy

= Transmission of IPv6 packets over ITU-T G.9959 Networks

= Transmission of IPv6 Packets over BLUETOOTH Low Energy
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» IETF 6lowpan-WG
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s NN A X RILF XY AN RBELZRRTH=-HDH
MR/ L SINT=,
> RFC4944

» RFC6282(6LoWPAN-HC)
» RFC6775(6LoWPAN-ND)

= [EEE802.15.4LW5Y D) U ZE i~ DI AR
> IETF 6lo-WG

BN TS,
> DECT ULE, MA/TP, Z-WAVE, BT-LE
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