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Abstract

A high data rate Wireless Personal Area Networks (WPAN)
system is a hot issue in wireless communication communities
and being standardized. Multi-band Orthogonal Frequency
Division Multiplexing (MB-OFDM) is one of the candidates
for WPAN standard. In this paper, we discuss the PLCP
(Physical Layer Convergence Protocol) structure for
MB-OFDM. Also we evaluate the performance of two signal
detection algorithms, which are the method of cross-correlation
with the original preamble and the signed preamble. The latter

has a low complexity with a little degradation.

=

—

I A

&

=

2002 2 49 "3 I A A43(FCO7
3.1~10.6 GHz 9 F34 YL WFEog 373
w2t AR B ostAle] BAe] AXm ek o7
gk3o] 55-480 Mbps o 1 Holg A4 EL =
UWB 71%re} WPAN & $13) IEEE 802.15.3a ¥&3}7}

ges] JPFolth. Y HEHF FEH Fe=
MB-OFDM A|2&¥le] majs i gt}

MB-OFDM Al2®lo] 3£ dolg HA4L ¢33
WAl 714 ©E BE F3o] 7] A3

o] HEY w FYSmZ GA|7ke] B

>
lo‘l

15

850 oot Aol W% FadA WEdw
NE G5 PHozt 4 Azel A7 guupe

EHuF vinsts B A A5 A5 FBES
TH#H dxste P2e] gtk MB-OFDM 49
B2 AT FE2E ZIYE (preamble)s TPtz
4 Asel 27 A o]&F R AEol
STE AT ARE o83 Wao] AHYF Ao}

£ =FoH= MB-OFDM 9] PLCP #+Z& A#HI
A% 5 dad ZAFE 729 AL AvE

<.
9m MB-OFDM 4% Zejg2 728 o4
5 BE Pye 45e me e T Fren

©:

II. MB-OFDM ¢] PLCP ¥+

MB-OFDM ¢ £ A% F&x&= I¥¢ 1 3 2t
MB-OFDM PLCP F+&%¥ A4 PLCP =& ¢ &, PLCP
#tl, MAC(medium access control) S|t & o] F0]]
k.

FAGd 7P WA m2dA He Tgie
a¥ L@ Z2e] 3§78 A8 21 4%, =Y
71 f# 3 AE Ad F3& A8 6 AEe

e,



2004 U CiBHRIEE:

Reserved | Band Exision | Reserved | RATE [Reserved | LENGTH {Rmscrvead | Scrmuber 1ot [Reserved
T b Thie |abi | b | 1zbie | oia 2his It
-~ =T
Tail] MAC Fag | Orooml Frame Payload Tail | Pad.
o R R e FEE

——— PLCP Heade: ——»{ Je——— 55.20, 110, 160, 200, 220, 480 Mbs ——»)

(a) PLCP frame format

—€,C, .. <C,,,00000

~ ’

~ .
~

\
\I ps, | s, | o IPSm‘l Fs, IlFs, [ es, Teg ce ] o

\ ' [l
\
\

) )
' '
\

\ ' '

Channet Est Sequence
6 OFDM symbols

Packet Sync Scquence
21 OFDM symbols

f————————— o375 ———————]
(b) Standard PLCP preamble format
2% 1. MB-OFDM ¢ PLCP #+%

Frame Sync Sequence
3 OFDM symbeols

718 A% ZEgE 1 AEe 1 # 2o

= [ 3T
A "ol e HAF@#E 3 8 AE I8z
= L . e =
257k @8 2= wag: FuHE olFe %
128 &R 745l ik
L]
B 1. Time-domain packet sync. Sequence
Sequence Value Sequence Value Sequence Value Sequence Value
Element Element Element Element
Co . 6564 [ EEOEI ) | Ce  [0.2055 %] Om JlO 00521 |
C, —1.3671 Cn 1.1574 [ 1.1640 Cor 1. 2604
C,  ||-0-9958 Cot T.2261 [ T2 Cee JF1-9151
[ =1.3561 Cx 1.4901 Cor 1,538 Con -1. 4829
[ 56481 [ 0,598 Ca |I-0-854% Cioo 1.0302
Cs 1.0892 Cn "0.4675 Co -G.3887 Chot .9415 | |
Cs -0 8621 Cx 0.6520 Cn T. 7730 Cig__|I- 13572
Cs Cx cB2022 - Cn =] = [l (Ve iiw
Cs T.0602 Co LR Cn STy Crod 0. 6754
Cy ~1.3581 Ca 1.1806 Cn 0.5579 Cis 0.9573
Tp |05 Ca T.1128 T T 4038 Tt T.0807
Cp_ 13288 Ca 16833 O 7. 1248 [ T.1445
Cu T.556% T S TELEE] T [0 3355 oy | LE31Z
Cu T.9397 Co T 6227 Cn T J0mIE Cis_|1-0- 6693
Cu -6.7378 Cu 10613 [ 0.5975 Cio 0.3036
Cys__ |LLAsas Co CTAS2-1 |. Cp  |COA®-1| Cuy  |53-302-7 |
Cis U.¥38] Ca 03360 [+ 03587 C"’ 0.0957
Ci -0.821% Ce F1-3i36 [ -G.9%04 Cis 56747
Cy_ || -0-2682 [ 14448 Cg __||-1-000% Cue 11859
Cy =0 6086 Cs Fi-vess Ce F11636 Cus o 6858
Co 56437 [ 1.0207 Con 0. 9550 Cus 0. 7414
Ca 1.1237 Co §.€100 Cas 0.7137 Cia 0. 1140
[ =0.3265 [N F0.5257 Cas <G. 6776 Cus -0_6987
Cp  |psiid Cs ozaia] Coy |SR3| Cpe  |LAd3mi] |
Ca U5 Cx q.5974 Ca 0 545Y Cim T 1627
T =5.3363 [ 10976 [o 1,3027 Cpl |[1087
Tx || -5-13%2 [ Fo.577% [ T 188 T |[0-5578
C ~0.1546 Cy Fo.9502 C 1.3307 Cr ~1.2921
[ . 8552 Ca 0. 6367 T TT.Z8%2 Cist 3.5003
[+ 10600 [ 1.7640 C. T.2659 Cuas_ LJ] 0-7419
T ||-0-1600 Cq FT-07it [ T.9455 T |[0-893%
Cx Ca C; I GRS, Cuy | DB
E 1 AdA Adeg FAE 8 AId o HA
i 4 = 2
8 MEe »3st wAHUSS v =3
ZEage] Ay 4B SAL 29 3 AAst 2ol

ol
vebdt, TgE 1480 1288 ER ofFfdA F2

=28 2731

1
100

150
Sample Index
Y2 BN Fr) TR A7) Aw 54
III. MB-OFDM a5 Ads Hut
3.1 4% 8=
Nz BSolgd HAEpusydtAl $AHEE s
AR AFe A AL AAvi@T. WPAN
N2Re A5 wzel R FEo ZNgz 450
Qopz Lzgde Aze e AL s
gs5olg. & 4 Utk BE £4 Ase dAg ®E

m) g
23 o A52 ANA "ot
gurd oz Ald FE AL
(detection error probability)2 H7tet} 413
L7 &L UA 242 24 #F (false alarm
probability)# A& #HE H3 #E (miss detection
error probability)2 Y& 9ch. 4R 2y
gge ANF7t FAH7] ojHe I JFE wol
R AAEA e 52 odniEy

AE

2~
T

AE 85 Ad g5 A3 5 Fpoz AHA
AR AzE BE5sA REA He $E5$
olm g}, IEEE 802.1 AME 24E #E=
62x10" olsE, A3z 895 4dd HER

2x107° °J3tE &7t x gl

B =RdAE 4 Az 4E Faas FHEd



Y,
lo
hu

ox
off
B

4

fot - e
£

jo =

[ =T

P
i
o

3.2 B9 44

45 4Be o§4¥ Ni US YndEg =9
98¢ B8 45 syt we  Age
ZelgBe 44 RERS ol8¥ PAB mRne
233e 8% WA SAdd wu suge
Zagy sl mE A% dsel 2y Fu
stk me AWe AWGN @AM :AE
FHEe 2T A9n A% UE Fpe zeR
1 AE, & 128 MBI AFoE JoR Ao

wEgos L£ysle] 1Y 4 o Pol AE HE oF

17

=27 27T# 12

g5 A
IEEE 802.15.3a 7} A&78E AR #F
(62x107)3 Az E5 A F&(2x107°)% &
64x107 9 A5 HE oF g o, xUE9
271 L=324" % -05dB A TE3=d HE
L=64 4= ¢} —45dB A TEsA =9 L o]
37tgss =g
Hoas
o &3}

6.4x10™ NNEog
g3t yehdd. EA T,

a Fele
Ao wue
W off

(e]

=

N2ge] Exest H4

g
§
]

a9 4 A5 85 4% 34
Iv. 48

2 =FoNE MB-OFDM ¢l PLCP #&& #9aix1,
Fagel 73 WA SesA He Tge 723
g4d dis Aesgd. E=@ oy 53
TP F2E olgdd $4vY 27 $71E 44
Fed Az ¥5 LaAFE 2o UYL 54
4se W T g st AASE
qee PAEAAT A% P Fg T



a7zt AZFEF FaEch 222 L=64 2
daggd ZgE 1 AJEE AHgste A HE
A% g3te 3 gxn A2® FES A4 EgxE
Yoz ZojEvh =g Aegte ZIME diA
Ze)gEe FIgws ol&d WEL FL AT
g3 Ac dal o Add 98 F47 9
A7) 8 AbgEtd BREE aA Y 4+ A

References

[1} Anuj Batra et al., Texas Instruments et al.,
“ Multi-band OFDM Physical Layer Proposal for
IEEE ' 802.15 Task Group 3a,” IEEE
P802.15-03/268r2, Nov. 2003.

(2] J. Terry and J. Heiskala, OFDM Wireless LANS -

A Theoretical and Practical Guide, SAMS .

Publishing, 2003.

[31 R. V. Nee and R. Prasad, OFDM for Wireless.
Multimedia
2000.

[4] C. Liu,

Communications, Artech House,
“ On the Design of OFDM Signal
Detection Hardware
in JIEEE Proc. GLOBECOM’

2003, vol. 49, pp. 571-578.

Algorithms for -

Implementation,”



