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IEEE 802 & &% D& k(3R FE)

v AR5 I)IL—TIEEE 802.15.4g. |IEEE 802.15.4e H%, SUND - DPHY EB{LHk.
MACEB#EZTNETNKRELTLS

IEEE802 IEEE802.11: WLAN
—{ IEEE802.15: WPAN TG1: Bluetooth
—] IEEE802.16: WMAN —] TG2: Co existence
—IEEE802.22: WRAN —{TG3: High rate alternative PHY
TG4g timeline —{ TG4: Low rate alternative PHY (ZigBee)

*  PAR approved Dec., 2008(Done)

*  Final proposals on May, 2009(Done)

*  First letter ballot on Mar., 2010(Done)
*  First sponsor ballot on Jul., 2011 (Done)
*  RevCom approval on Mar., 2012 (Done)
TG4e timeline

*  PAR approved Dec., 2007(Done)

*  First-cut draft on Aug., 2009(Done)

*  First letter ballot on Mar., 2010(Done)
*  First sponsor ballot on Jul. 2011 (Done)
*  RevCom approval on Mar., 2012 (Done)

TG4d: For Japanese use on 950MHz

TG4e: MAC for 15.4x

TGA4f: RFID

TG4g: SUN

—TG5: Mesh networks

—{ TG6: Body area networks

= TG7: Visible light communications
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ICEEI5EHRZzET
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3. ELSPHYRIOHETF FHEEDT-HIZ, £@ES(CSM; Common
Signaling Mode )Z L &MPM(Multi-Physical layer Management)
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— LE Superframe
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— CSL (Coordinated Sampled Listening)
— RIT (Receiver Initiated Transmission)
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[ ] Wi-SUN MAC profile
[ ] Wi-SUN PHY profile

Application

Wi-SUN NETWORK

_ (if needed)
WI-SUN
Compliant : MAC1 MAC2
P|atf0rm MBI ABEESE (MAC) ______________ (802.15.4) (non 802.15.4) 000
PHY1 PHY2 eoeoo
Physical Radio (PHY) (for IP) (for longer range)
_____________ IEEE802.15.49g based PHY
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Center frequency 953.0MHz
Transmission power 10mw
Antenna gain 2.15dBi
Antenna height 1.2m
Modulation scheme BPSK
Signal bandwidth 768kHz
Symbol rate 312.5kbps
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LAN Conmrenoation hbecrk
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Received power
(dBm)
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. Normal state
I Sheltered

Pipe

Metal door with slits

Shaft
Antenna module of

RX unit
M [T

Rx unit

5

M.
V.

Under fresh water

Under muddy water

Located in empty space underground
Buried

Plastic plate

e e Empty Earth
I] 2 IV 2 v 2 Vi

A= ERREBEL:
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Under fresh water

FUTSREDH
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LENEMACORE: FURT—IRRAY S™\yonizes

o BRTFEIRMEIEEE 802.15.4D RO %EH

2IEFED BT /INMR
~ FFD (Full function device): #i{ T /N1 ADOPANMA KR, RA—/N\TL—LDEZEMAIHE
~ RFD (Reduced function device): Ll ED#REZH L WVERERIBRE! T/8/ X

2D YRT—k RO
> StarksROP(Beacon-enabled PAN): T /3 RAREIZYAE— - ALAT DEFR, T R4—M

EHMGRIBIRES(E—V)EEET 52 EITKSHTDMARIfEH

~ Peer-to-peerk7kA < (Non-beacon-enabled PAN): &7 /34 X H3%t 2 , CSMA

‘ FFD(Full function device)

<:> RFD(Reduced function device)

@ FFD as the PAN coordinator

<€—>» Communication flow

Star topology Peer-to-peer topology
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LEHEMACDKRET: R—/STL— L

o StarbARAPIZEULNTFFD & EHIMAGE—a2 D
EEICKYTDMAFIEHZITS

BI(E—a2 i@, TOMARIH): 707478, 0. conten o
57 7T MR SRS CEF o
> 777—_47‘% FHE]Z Z—/€7D—AE(SD)& GTS: Guaranteed time slot .

L’CE%&“*M CAP&CFP?ﬁ\BJﬂT,é Bl: Beacon interval

— CAP: avT2iav7 ot AHM
— CFP: 3/ LAOYKNGTS)FHED

N~ 7N AN T

Active period

;
|
SD: Superframe duration :
|
|
|
|
|
|

LS s . CAP CFP
AXT AV TV =T IR AR YY) P\ B |[2l2| Inactive \eee
o ET T4 HIM: R —THARE q { \ m © 1919 period q i
O BIFER—/INTDL—LODEHEIZLXEEEANIEL \Beacon /R\ Data f}amesl/7\ | >
E—a> Okl (a) Superframe in IEEE 802.15.4 MAC
Bl 2R ATOMARIBIL RS :v B :
L E—aVERAIA L TIURTEE % d i
TOT4 TN ETOT— R EES —— |
- = . . = CAP Data frame |
. BEREEREINREEE b 74\  vue
C TEVARICEDLLT BT ITAT | [ inactive period |
HAR DB A AT BE \Tnec-off beacon >
(b) Modified superframe proposed in IEEE 802.15.4e
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LAN Conmrenoation hbecrk

- %Eljﬁ ]&)\ ﬁ Collection CS: Collection station
. . meter CS PAN di
SUNIR£E/Z(CS; Collection Station) (& o meters
PAN |D7:';l:_-)l)t[: BEDAXA—/\JL—L% A meter M1 (Coordinator or device)
ET&E&L.PANZIIB EITS Start PAN

Scan req.

A—BETIT4TAFZRUIZEY IRESF Sean fes. )
O, D A—R(FFDTUE BITHEGFD Assoc. req.
LOVERRL. TYST—avETS Ao, .|
@ 7‘/91-93)?& le Data exchange
FFD (j:s f‘ij-o)%ﬁiﬁ.)(_g%(:&é?O%’f Scan res. A_Scan res. \\
TRAFYUICIEEL. BEDA—/TL—  pssos e
A’Eﬁ%uj—é L ASsoC. res. \
FFDIE. 7Y I—LavBRA B8 L Data exchange
BIS.CNZERETHIENTESD

S

A~ Scan req.
A Scan res. '\

AASSOC. req.
AASsOC. res. \

Data exchange
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CS: Collection station, Mn: Meter n \ t
_ I

]
CS receives ‘[J SD by CS &5 Bl by CS

Turned-off beacons '
M1 and M2 \ '
transmit i ;ﬁ& i t
{_| L : >
M1 recieves ‘[ Bl by M1 ma frame
SD by M1 :9 : from M1 to CS
| |
|

Data fra?ne from M3 or M4 to M1

M3 and M4
transmit h\ |_| ¢
@ >
Status of M1
Receiving or standing-by Transmitting Sleeping

N
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IEEE 802.15.4g/4e #EMSUNEFFEE: 355™ \uenites

LAN Conmmen

o |EEE802.15.4g/4e FSTMEMDPHY/MACHE#EER
o LE-Superframe® 34
O HRA=RED S - EME DRI ER

950MHz7 MAC g il £ 1 2%
AT FUoTF ———
W=l mm ® O EBHET
Frequency 953MHz
Transmission power | 10dBm
" Modulation scheme 2GFSK
i Data rate 50/100/200kbps
[ Payload length ~15000ctet
EH MAC scheme IEEE 802.15.4e
£ Routing scheme TREE routing
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RILFHRYTRIEIZLDY—
LE-Superframe® &

Meter 4

Bmldlngs

Radio link in
the topology

EXT)7 DR R EHER

EIZKY. 7OT147RBRULEDT—4 (15000ctet) D@

E

BZERK

o ©c o o
() > o o)
T T T T

Frame success probability

o

Meter

Met

Mefer 4

1

Experimental setup E
Frequency 953MHz 2 0.8
Transmission power 10dBm '§
Modulation scheme 2GFSK 2 0.6
Data rate 100kbps é’
Payload length 100/1500 octet = 0.4
Frame arrival interval [60s 2 0.2
MAC scheme IEEE 802.15.4e E '

Beacon interval 9.83s (BO=10) 0

Active period length | 76.8ms (SO = 3)
Routing scheme TREE routing

Meter 2
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