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Abstract - The IEEE 802.15.4 uses a CSMA/CA algorithm on access of media. The CSMA/CA algorithm does Random Backoff
before the data is transmitted to avoid collisions. The random backoff is a kind of unavoidable delays and introduces the side effect
of energy consumptions. To cope with those problems we propose a new media access algorithm, the Priority Based Ordered Media

Access (PBOMA) algorithm, which uses different IFSs.

The PBOMA algorithm uses Sampling Rate and Beacon Interval to get a different access probability(or IFS). The access
probability is higher, the IFS is shorter. Note that The transfer of urgent data uses tone signal to transmit it immediately. The
proposed algorithm is expected to reduce the energy consumptions and the delay.

Key Words :

.M B

Y ARE Fol7] Y8 ZR2EFEL o 7HA7
Hadth S-MAC[1]E 714 dEH] Z2EZg F713H)
sleep?} wakeupe ©|-&3tq dlolHE HF3A %s‘% 34
sleep 3t AUA ARE Folv Wolrt, o WL oy
2l 258 29 F AW F71HY sleepl 2 ?_W} delay 7}
Z7hghuh, T-MAC[2]12 active timeol A 4A g Alzke] xu}
A sleep modeR2 WEE HAOE S-MACHAY idle
listening € F0 o] & v WHolZE olyA HddE &
&34 ol delayw F7HAIZITh olgAl S-MAC, T-MAC %
L2 T delayol W& throughput A &E 7tA &t}

IEEE 802.15.4% Low-Rate Personal Area Network& $]
8 WEo X ZREER A& A dgo] EAo}3]. IEEE
802.154% beaconol 23} active T-7t3} sleep 7t 2 U
oA 1 active Tl HelHE 43 ojyz LRE &
Aot w3 doly A Al FE& BRI H8 CSMA/
CA ¢18lZ&& AL&3t, CSMA/CAE AMEd o oz &
%29 delay oM B9 collisiono] 7H4 & £x47 €
CSMA/CA¥E HolEi7t H4 Y& 527 radnom backoff
& F volelE d4¥ 4 At} random backoffy YA ®
W WA random 3HA| TS Qg FEo] ALY &
Eol Ed % random backoff & AZHTE delay’t ¥

AaA g AdA 22E Fol7] A CCAY dIFE F
A 270

Az, Aot L AR FAZEBR

e LRAE 71423 8R

321

IEEE 802.15.4, CSMA/CA, Priority, Probability, Sampling Time, Random Backoff, IFS, Tone Signal

wE HR3A% 8 s=dol JEedMe Brw

5] B =2& 4rist E% ARG @iy Al A
1Eloll sampling t1me[4]i+ beacon interval2 Ab

11-01 SM o] v} wiAe] FH e

H}H/“Es Zoln =T $AHEHA

g o] 514 71*7‘1 AL T2 = 2= PBOMA(probability

Based Orederd Media Access with IFS)& #|<tstct,

B =ge oigiet ol FAETE 2% IEEE 8021549
& =37 CSMA/CA dxuziFel sty Mdwsta, 3%
AgratyE dnyEFY PBOMAS Urgency Transmission
el ARt 4% E 28-S g

ri
=
o

2 1o i

2. |EEE 802.15.42 =7t

IEEE 802.154 LR-WPAN<2 beacon mode® non beacon
mode® T4 %+l IEEE 8021549 wif&¢ 42

Boacon Beu}on
» o >
! u————————m———» i
i
GTS |GT Inactive
O[T (213 [F13]¢ 171819 o3 IaN3 |00
i t
'aEas-éhchma&zraﬂon*Z” lymbols i
| (AChve)
i BI= aBaseSupe y&ama&:mtson*? syrbols -
b Lad

1% 1 IEEE 802.15.4 superframe T%

beacon modeol A ElYTE webA E =& beacon
mode®] AL w3&Ac} beacon modedl 4l IEEE 802.154

LR-WPANL superframe T%& A&l 29 1&



superframe TZ& UYebdct dlole] M4 active modedl
A A3 inactivedl e WA HFE A radio®
off ¥t} active TF7HE 1679 sloto® Urolx 9lm %A
£ %3t A HIZde CAPFZ, =259 a4 o3
A Coordinator| Al &M & Aste] RUZes AA glo) oy
Al F28e CFPFLE UyojAr,

CSMA/CA ¢33 E @ dx2E AlZ Al NB(Number of
Backoff), CW(Contention Window) & 747} 022 M€ ®
o}, 283 BE(Backoff Exponential) & AsA "Hcb o2&
& backoff period®] ZHA¢) A s}
time& 0 ~ 9BE_1ilele] e MMz, o e 7
backoff period®] ZAANA #Agch BEx 3 - 59 @2 7}
d 4 Atk ol § backoff timeo] ZA3dtd 0o HUL o
AdE #3798l CCA(Channel Clear Assignment)S
Alggrl. CCAE ACKZF =&sE AL H3387] A A
|3 Aolt}. oA 239 CCAZF BYxn w7l vjALS
Folgte AL Bos WB wz jAd HPa2sked dojEE

g e Yol

random backoff

3. "Hekel gtz

o

3.1 PBOMA

U¥kEQl CSMA/CA WA M dolglst A48 F dlo
HE ALy Ao FEE WA s FzrpHom
random backoff 3tAl €t} 1A% random backoffs UA
W9 WelA random 3HAl LAE7] wFo] A FE&
Pd 7 4k GHgA JHE FFo WAT 5o @
o} A €t} E£3 random backoff A& =E7 o}RAR
84 7] "&o) backoff period T+E ©lo|Eldl W delay
7t HAE A fd. 2¥9 2% IEEE 802.154004 Alg43l: o
W3l CSMA/CA 44 yEetdc),

B =82 AUig e EAHES #4387 98 random
backoffE AM83tA #n A4 dolHd $HEYES
Fol ATl uwet iAo HI2Eo FE FES 724
A AHREEE Folx T3 FMEH L dHolEH AF
AdE 98 4 %= PBOMA(Probability Based Ordered
Media Access with IFS)E A ¢+3ich,

PBOMAYA F7t HEt AL A& &89 937 o)
A HIgyeld $4 $449 sampling time™ beacon
interval$ ©]-83l9 23}, sampling timeo] ¥ x=of o
o)Hst AARE MRS Fie Ao sampling timed] Wl
R wet $AFHE AT 5 99(4] sampling timeo]

E =9 =¥ =57 98 9 sampling timeo] HIE » &
T 8% doHE Bd sleAol & Austd Fad
doleld A4 Z& WaFd vz A9 &Ao A
A 225 Fo|y] A AELHALE @A 87 wFolg.
uhetA] sampling time¢] WE wSo] ¥& $ME9E P
3t F23 dolE e A$L BFE}

HH 2 sampling time®] =3 =0 ¥ $MEAES @
Faks AR FF Wiol # £ Uk $AEdE 4 13 o)
g},

Wi e COMACA WDR [{0IE 8%

Y 2 dubHQl CSMA/CAC wWE dlele M4

Bl samplingF7)7hukE
Po=| T Fe e
- 1__B_I+a : sampling 7717t =8 ————(1)
r Fesues

A 194 BI¥ beacon Interval® = »o 29

sampling time& UYeldt. gF 715 E Yehle Aoz
E9g dolHE $AHoR Afsydn T o A28 F 3l
4. pP,,E $4£H9E e Red B =RdAME of

@ #13 2ol 57149 $AHA¢HE Yebdth (sampling F7]

[

$AEY 29
Highest 1 1
High 2 1 > High >0.8
Middle 3 0.8 > Middle >0.6
Low 4 0.6 > Low >03
Lowest 5 0.3 >Lowest

¥1 sampling timeol 2)g $A5=9 W9

$4&97h A AoW F2W dolHe AL wIH
A4 19 39 2ol SN we FS (nterframe

a9y 3 $Aee] wa IFS 89

Spacing) 2 ¥28d. $4HAEHT HEFE 4 symbold
delay7} AY&}e] $Ae99 delErt 94 A @
4= g A sz, 9AF A4 Aol glow 7R 8 delayst
Al o FAd A9 Y
g AFEA HEE FE] 2AsA Ao oAE %] 9
A sampling timed] g L4} IFSE €38 od
71t} 7t 2o w2 MAC AddressE AH§3he] 3
dixel Hehs HES T ol A2¢ HFTAHY WA
AoRES 73 4% Ui

322



L

P,,=P
((T*+1) xNniSuperframeSia)

wa— [ MAC _ Addressx(

)]

+8 ——==@

P,, = sampling time™ MAC Address& ©]&3to] o]
HE AFs= F5S Uedg. MAC AddressE =29
address®] wHA® g2 1-F74A AME @ e SR E
YERE AR HES gola 42 dogr) g 1 HHF
AE Fo] AHEE 4 Ut NumSuperframeSlot& 44 o
2 IEEE 802.1549] beacon mode®] active 77+9] slot &
R T

A AHE WA Lol $AEel we} Holy A
FHES 02 BoRA FES 29 4 AT AAW 9
% e s ASHET VAR FES 100% 9D 4
glch olWl: FFol LAY W&ol doy e BES B
SN F 4ol GES ANT Agdor By ot 2%

Threshold #e.2 ZAAZC. FHdA= 28 %
4 = wWol gtk gebd ACKE ¥ Tt BE 4
B2 73

3.2 Urgency Transmission

o

= deleE Aot € danel
SEET

=i = A7}
g wsoA wAd HE F3e Fa g1 A
o] 7hxokx| % delay $lo] HlojEE A4 T 5 gt ey

#1814 toning signalS A3t} toning signals A&

\-J

A3 bl ol 2744 F 92 Wrojay,

12symbol<T ack<32symbol
>

2% 45 AFsn Y 227 AFdolHE Assior &
A5 Yehdnh x5 a7t A Fol DFdOHE 443
& 4 A% $Q deoldd W& ACKS %3 w2 CCAE
Ax del8E Addch 9714 CCA F3re] 8symbold]

toning signal < ﬁ%;fjr. ‘3}% L—_E—Q} EAlel CCAE &
g gE x=
signalg& & »==
I 5% NRE wz7k U8
Yetdt A2 »=7k 2T
CCA th&ol tone signals A 43
olHE A4E + Ut BE =E=%-& carrier sensingS 8t
7} & tone signald EX 499 dolgr tE w
Zo &S #AEA dt toning signal® A= do]

WA g $EE 12 8

IEEE 802.154% vle]
A M CSMA/CAE }%f&t}, 2

#2 IEEE 802154
A dwHoz Agsts neEA CSMA/CAS E2s

7]
of
3|

Y2 B random backoffE fieli diojeel SHEHE F
oate] FES Eoli, F8T dojHY AdE Y & e
wHel PBOMAE Adstgdy. $4  sampling timed
beacon interval% °] ste] diolE e fHAEHE F1, of
LAY XA IFSE Fof oA H3o A5& o A7)
@A § MAC AddI'ESSE ALgstel HEAQA wA A #§EF

< 3 A =27 FTA
of dolel & Afsein & w FES YAIh

EdozH dUAE HF & 4 9la1, ¥
AEEE ¥Y & Atk AET dolH
toning signal& AH&39 delayol 71gdlo]
ek Aere FaFHel i BAH AE
f?} 45377t Has

ojgA LAoE FZF

[1] W. Ye, J. Hedemannm, and DZEstrin, "Medium Access
Control with Coordinated Adaptive Sleeping for Wireless

Sensor  Networks,” IEEE/ ACM Transaction on
Networking, June 2004.

[2] Tijs van Dam, Koen Langendoen, "An Adaptive
Energy-Efficient MAC Protocol for Wireless Sensor

Networks”, SenSys’03, Nov, 2003,

[3] IEEE Std 802154, Part 154 : Wireless Medium Access
Control(MAC) and Physical Layer (PHY) specification for
Low Rate Wireless Personal Area Network(LR-WPAN),
Dec. 2003.

[4] Jung Ah Kim, Vitaly Li, Young Ho Jean, Hong Seong Park,
"Z71AQ AM WES A2 IEEE 8021548 A% d¥
A7 g F KACC'5, pp 90-95, Oct, 2005

[6] Tae Hyun Kim, Sunghyun Choi”Priority-Based Delay
Mitigation  for  Event-Monitoring  I[EEE  802.154
LR-WPANs", IEEE Communications Letters, Nov, 2005

323



