20073 % ¥R E3 1S FSLFE=EF Vol 34, No. 2(A)

|EEE 802.15.4 MAC HIBC M= SHAIE I8 28 HEH Za wal
BHEMC JI®E oleHd Fog
s FEENMNTHR
{noool, ki0724, tilee, mychung}@ece.skku.ac.kr

Partitioned Contention Access Mechanism
to Enhance the Performance of IEEE 802.15.4 MAC Layer

Sueng Jae Bae® Hyung Joo Ki Tae-Jin Lee Min Young Chung
School of Information and Communication Engineering, Sungkyunkwan University

IEEE 802.15.4 ¥ LR-WPANs(Low Rate - Wireless Personal Area Networks)e] PHY A&z MAC &
ASE TR A% EFo|9[1]. IEEE 802.15.4% IEEE 802.15.1 E£% A1} [EEE 802.15.3 WPANT
22 1&/FS WPANo) AHEE £ PE ARF, AHEE 27HE 342 95y HARNUY. ol B
s IEEE 802.15.4 &< T4 AA, 4 #Hu, sM¢ HA(Virtual Wire)d 2¢ APY 283 450
2 @A8 FA o] 2FHE S84 ZWA AMLE 4 .

@A77 1EEE 802.15.4 ¥Fo| AF B AF7 Aol o} gk LSS (BR ERHP S Al L5
IEEE 802.15.4 MACY] %€ £A439 (2], RamachandranS& &3 o3z Au) @HA A% 32
T WE ATE EHEUT3]. PangFe THYNY 2EL Zol7] Y8 MAC frame?) reserved H]
EE 248t MoT 49 74F o)F HFL LT MBS(Memorized Backoff Scheme)E& A|otatgith
[4]. Bougard§+& Chipconiit®] IEEE 802.15.4 712 RF 44:4171¢] ((2420¢ 7)%02 IEEE 802.15.4
T A 2dg AASRLH olg FEo oy a&e SAEAN5]6).

IEEE 802.15.4 B clME FAo AAse @29 $7} Ro}d42 A4 Tyde 25 24 &
Eo] Toivta, oo @t U 28T YFY Fgo] FagTh B =FoE LR-WPANsS B4 &
&S PN T YA ARE Fo)7) Yt ¥ AT A2 WA(PCAM: Partitioned Contention
Access Mechanism)& Zd#ch, B AT AT w2l 7|& [EEE 802.15.4 EZEF Zo] slotted
CSMA/CA €3] EE ALR8lY Ado) A2 & A=&). IBEE 802.15.4 EFA AA AF A2 7
FU PANG) 24F ZE GTE0] FA0 A ¥ 4 Ax AAE gy 2T AR A2 PAME F
A2 L F Y AFUOE 2EET PANY) 24W @RS A 2T
o ol <3t FAll AAsE Twe] 49 AA AT Aol woz FolEd, Ay

o 1%
i)
riy
o

§ 32U 7 9. E¥ FA0 BAE w2y 1 BHom Fojgrl WEd AFFE AU FE
IR Fbede] #agn 4 AU BT AEHOE AME £ U

TE 2 A2 PHANE #ZYY AF A2 FHE 27 03 2T 19 249 aFes
Heoh PANO] 2450} gt dZe B8 A AS TAAN A 2o wet o= 2PN Ho]
He d4e A% A28 AEEA 2APT. olF AA3E WHe DD To| PANG) 228 o PAN =
Huilolgiel s ZRSHE A9 DPAN ooyt & FHEE W4 AxstE vTo Fo A%
¥ 2L YA HE ZAYol ALA HEES 4R IS W o)F FUF BYEo) A2
2 AE TE HEsE F49 A% Qo olg 22 HAE Bl dRe 27 0% 27 1
T A9E s TRAMT AY A2 AEFT

175



20073% FIARAEE 7S e EE=EF Vol 34, No. 2(A)

35 T -+ T T

—=— PCAM |
—e— IEEEB02.154]

T

T v T
0.55 —8—PCAM ]
~#- IEEEB02.15.4

o o
R
s 3
P
L
Average energy consumption per station (Jouie)

', 4
0.05 -
0.00 r T T 0.0 T T T T
10 20 30 40 50 106 20 30 40 50
The number of stations The number of stations
a9 1 E33H 37 58 a9 2 v¥ T HEFE AdA 28

E =RoAE 28 A A H4Y A% Hr87) fste by gdso] skt PAN Zdvo]
Bl 287 A AAsE A¥ EZT2X PANT ZH ©@o] EA ZaYs A4 F v g B
AL MR e 25 FHE s AEHAE AT

9 1L 7]& IEEE 802.15.4 ¥ 2¥ A A2 FAo) WF A7 F&E vedd. F
ER ZAsE 929 £} 37480 wat A4HE U FE D4 WES) CCA Ad A5 F
A Ho] AE £ FAHE ¢ F Y. B AY A2 AL 7E g0 vistd 9T 7 3
et A A s dEe 71 goz FolEY. BE A IS WS AEsd BE
Azko] Eo1Eo| ArlE ASFY TA2ETG FA 9 F£7F Fo80 AYE 4% Fol © 27 WE
o PAN AFAQ F&o] BT,

a9 28 9% 7 o] #FHIHdAN Avste FF JUAE el 2dZeld. 28 B
S WAL AA A A2 7L @ FOW AT Yo AES £8 AR HE F A7) W
Boll 71& wAe wd Ay 227 Hry. £F A0 FAsE @2y Ft F7) G FE &E
7 CCA A &go] 7|& LMY Ho] Egad qUR ARE Y F Y. I¥ 28 FEHA 7E
AR 28 A% F2 149 Aux 227 AES & 5 o

ol9} Zo] B =EolNE V& AY S FLE F MY 27¢eE Yra AN 92 7 73iv
o Batste] AASEE e BT AY A2 WAL ALz, ABHoAE B3 £ AR IS
wWalo] AF3 £&35 oA A& HolA IEEE 802.15.4 BT +4EE A5

Mo

3

o)

[1] IEEE 802.15.4, Part 15.4: Wireless Medium Access Control (MAC) and Physical Layer (PHY)
Specifications for Low—Rate Wireless Personal Area Networks (WPANSs), September 2006.

[2] G. Lu, B. krishnamachari and C. S. Raghavendra, "Performance Evaluation of the IEEE
802.15.4 MAC for Low-rate Low—power Wireless Networks," in Proc. of IEEE International
Conference on Performance, Computing, and Communications, pp: 701-706, April 2004.

[3] 1. Ramachandran, A. K. Das, and S. Roy, "Analysis of the contention access period of IEEE
802.15.4 MAC," ACM Transactions on Sensor Networks, Vol. 3, Issue 1, Article 4, March
2007.

[4] A. Pang, H. Tseng, "Dynamic Backoff for Wireless Personal Networks," Global
Telecommunications Conference, Vol. 3, pp. 1580—1584, Nov. 2004.

[5] B. Bougard, F. Catthoor, D. Daly, A. Chandrakasan, and W. Dehaene, "Energy efficiency of the
IEEE 802.15.4 standard in dense wireless microsensor networks : Modeling and improvement
perspectives,” IEEE Design Automation and Test in Europe (DATE "05). pp: 196-201. 2005.

[6]1 Chipcon. 2004. 2.4GHz IEEE 802.15.4 / Zigbee—ready RF Transceiver. http://www.ti.com/lit/gpn/cc2420

176



