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Abstract

In this paper, the performances of MC-CDMA systems for wireless ATM(WATM) is analyzed
through computer simulations. The proposed MC-CDMA systems can support the 25 Mbps data rate
with about 18.2 MHz bandwidth at 5 GHz carrier frequency, satisfying the specifications of wireless
physical layer proposed by Wireless ATM Working Group(WATM WG). For the channel coding
strategies, convolutional code, TCM and Turbo TCM(T-TCM) are explored and their performances
are compared. From the simulation results, T-TCM becomes superior to the other coding schemes
as interative decoding is performed.

A dzHd d72E F3 RACE ZZAE
LM 2 oM A7E MBS, ACTSS Magic WANDSH
MEDIAN, Olivetti Research Lab®l RATM,

F4 ATM 25 Mbps ©]/d9] e dErg Lucent Bell Lab®l SWANZ} BAHAMA, NTT¢]
of MulAE A& o)F 7oA ey FA AWA, NEC®] WATMnet 55 & & S} ¥4
A& B8 AFse AE BEE dvh & 5GHz, ATMS S7F 2&8t24 #7 ETSI RES 10 &
17CHz 60GHz) 373 Be}e o fste} $4~  £3 ¥F IFoIME 24 ATM &% yEHI
9 Mbps 41 ®lel8 HES AYsta o, £ st FA g FAE st 4717 §
st Aulae Ad SE2 O F29 o B9] HIPERLAN w74 233 24g 133y
B2 A3 AL BRZ 517 9o T4 ATMY) Rem, w= FCCAME HIPERLANT 3848

AARZ AT (Korea Electronics Technology Institute)
<=2 WS 981019108
FRAAFAA 19993 49 28Y

487



SETHLRERAEE F 105 H 4% 199%F 88

7} SUPERNet 7h2-& $iste AR9) #4181
o] B3 % A& £ IE NI/SUPERNet F34
™h(515~535GHz, 5.725~5875GHz) & A5
on, dE9 HAeeE FHOU HFEG ta
=2 19963 1299 olF HEHYHY HE FA
A2E 21T F3(MMAC-PCE AAsA EE
3t A4S sy ok E=E FA ATMS A &
#3595kl 19964 69 ZAE ATM Forum
g WATM WGHIME 52GHz tioelA 25
Mbpsg] dlol8l Hfo] 7hsd F4 ATM E&3
£ &) APsty Y7, 19983 1287k2 WATM
release 102 SAE d Aot 2000d e
S BEats T4 ATMo| 4838 Aoy,
: F2 A LAN Rold 548 7oz

24 LANY & wHoz: g g4 ¥
W F Y vhejAz o)y, &
AEE0 MK F5E o727 itk T} o
5 e 7&9 Hole Y 2 Sse o)E
BHRINE Agstx) g H2 KR4

N 1% dolE Ao A w2ow tF

<3 (multi-carrier) & A3 OFDM 4o} &w

8 A7HT A Johg AE ALY AHEY
xge FUSHY + dE OFDM PHoliE 24
97 el WA FES AN 4L
fAsol Gk ol @ FAdRel 2R )
8 A% AGPIH Foe 49T Aoy Byl
RAHOT WS W] A HaAel
489 450l A oL Yy A9

N
ol

J87) HaiA e OFDM A& Apolo] A
el AAgNEYg ii?”(guard interval)
& At dF AEZ ZFd(intersymbol inter-
ference: ISD3} AHAE7F 7Hd (interchannel inter-

AZ F ot o] =,

Mo

ference: ICDS €4 A a4
d7ke) ANAS A8 9% BHIPE AHE
Agel ANAgaEn 47 wFo] FARAgM B
o, BEE7HE TS Bada A4 ade Ad

488

Fato] A %%—Erﬁi‘:}{— 3y FTEFHCE
FYgdn gahA, FAd7 kTl #
N19Me A 2 FEdAN Eeze] A
o] T Ad st —?Z‘H%«] o Rl EHAlstd
FAEE o9 Zo] FAE HITFHE cydic
prefix2t 1 Aejgr}t B OFDM A2 FAld
oM 9 o FE7E AMSEte TdetA #Hol

FE BAT £ oy, $FAENMY HEZ
3 & 247 IFFT9 FFTE AMEsty 2402
F8E 4 9t} ol OFDM W45 CDMA +
2¥S A% MC-CDMA Al2¥ CDMAY %
A3 OFDMe] RS BF 48 & Ue
o0, DS/CDMA AR tF AMgar 373
M o %23 ;\q_\:_% EO]E}_[ZP[G]

B =FdAMe 74 ATM A$E 93 MC-
CDMA A2®9 Aes HiEL v‘f‘”ﬂ?‘}‘?}. AAE
MC-CDMA A 2"& 5GHz Fabruiell A oF 182
MHz9] W9 ES AHEste 25 Mbpse HolHE
243, Wireless ATM Working Group(WATM

oA AE T4 EelAZe 747 wE
st Ad Rosh whHoEA AEFH F3, TCM,
a2}2 Turbo TCM(T-TCM) & @7t #4314

°
ofl

a9

=
o

—

o

2 oegel 7AE T3 2tk A2gANE B
A 3t MC-CDMA Al 2" 3}
o 71&sI A3AANE MY REHY MC-
2 AR, A4 FlHE 7 A2
9ol O A5 BAHD 45BN BES 3

I. 74 ATM 52 218t MC-COMA A|=H

WATM WGl BEE ooe 2AY 449
Z3ted ATM 7)ke] Bidats A8 & Uk
2 FAE ZAsY mF:3ste Zloldd o F Y&t

o=

o WATM WGolM = 13822 microcell/picoc-
el 98g 71EoR 3= WATM 48 FAst



Q-xl—s}
& & e Moblle ATM(MA-
+4 ATMEY A5 (A
F837) ¥ RAL

(Radio Access Layer £ Radio ATM)9] & &

of2 A=l vk 14 19
Sl Verd Bish 2ol RALS
I&9 HAES

1. 5GHz @<} 25Mbps

T

M 257 9§ MAC A=

24 ATM Z2E
22 uf J Al A
A B AT T AL
Z EAA
/\}‘05]'01 *EW& EZJ%VI g
e}t Ao

A4 Zﬂ‘ﬂ FEog 74

Frox Ao, ofF W"ﬂﬂl %’Jil
Ad, Ed® 3 QoS A,

4 ATM B9 #4

Control Plane
User Plane — —

ATM Adaptation

Controt ’

ATM Layer

No. Items Specifications

1 transmission speed 25 Mbps per RF channel at user data level

2 packet size 1 cell /PDU

3 BER 10-4 at 99.5% avallability at top of PHY

4 FEC adaptive in the interval between 1/2 rate and no coding

5 delay spread maximum 300 ns [rms]

6 preamble 16 byte / PDU ©]3}

7 modulation to give efficient use of spectrum

8 antenna antenna diversity for both transmission directions

9 service area indoor + 30-50 1.

outdoor : 200-300 m

10 transmit output power 100 mW info antenna, adaptive transmit power control
11 channelization to be compatible with UNI

12 radio turn-around time 5 s olg

13 service provision support all ATM traffic classes
14 architecture centralized control, optional function to support ad-hoc configuration
15 mobile speed 3 m/s
16 channel usage able to use the entire bandwidth of one RF channel for each user
17 access method TDMA/asymumetric TDD with dynamic slot assignment
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Processing Gain 16 T E 29 FEgHA @2 A2"d BE e E
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d,. d,, d5. dg, de. =
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sequence of noisy BPSK symbols
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MAP Output
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¥ 4 A3 A" MC-CDMA Al2d dale g
Scheme A Scheme B Scheme C
Channel Cod 8-state, 1/2 rate 8-state, 2/3 rate 8-state, 2/3 rate
ne ¢ convolutional code TCM Turbo TCM
Modulation QAM 8PSK 8PSK
Block Block Block
Interleaver 1.31 ms 1.31 ms 1.31 ms
4096 coded bits 1024 symbols Encoder : 2048 bits
Channel 2-path Fading Channel Doffer freq. : 52Hz
Detection Coherent Detection, Ideal Channel Estimation All Perfect Sync.
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