S

IMT-2000= Pial M2k 8t=59|
W-CDMA J|g 24
(OCQPSK, AISMA, & &n&MNR0Y)

s HNE AU S
(F3AANEAG Y FAA71ed7H)

2 %

E =EdMe gxo] ITU-RY A&3 DS-
CDMA #4]9] TTA proposal 17} 119} &4 9 | ¢}
g 71e F 938 Wy el 0CQPSK (orthogo-
nal complex QPSK), &8 FFazlad M4
ol AiISMA(acqusition  indication  sense
multiple access), 718]1 ¢H& THHAHA ] &

TeEE AHEn.

LM 2

IMT-2000¢] ¥£3F 43L& ITU-RellA 1996
bl ST old7tA] Jlg FHE HH,
CDMA Zgg wi gle 27 vs, 4, 28
sholold, FEe CDMAS TDMAE 2% 1
Heli U 238 ¥ TDMAZE ZaAl A
2359k 239 1998 29 fHdlA] W-CDMA
¢} TD-CDMAE E#o2 AR, olF A4
4 W-CDMAZE 8. Alxglo] =) o] 2Aef

ITUN HOtE =9 IMT-2000 Jl@ &4

%4 E7] W-CDMA9| 8 437} d8
FRA7E AE4-g 9 old AT Yed
ARAY & IMT-20009] 7|29 Eo 2 AR
5MHzel] th8] 4,096McpsE F&EEE = HE
7] W-CDMAE Aloksta ot 2, o)2e MT-
20009} FHH%7142 YA E A dstn A
gt o) % 744 7% FrE CDMA20000]) ch),

CDMA2000& 71& 1S-959} a8 e& 723l
HA Nx1.2288Meps(N=1, 3, 6, 9, 12)9] &
5E 7h= Ajado]t}, o 3 5MHze) thEt A&
T+ 3.6864Mcpso]t}. o)A IMT-2000 A28
o2 CDMAWo] 48l Ats|n JqAI%, A4
Aoz MAle aA v2d fy-dBojede 4
9 Aoz oA

e FAEGAY M2 A2} o]FFA
A 2de] ZHA47]&2 1S-95 DS-CDMA 4]
& Mgl ntes, ol e A Hzxz JEIAN
Z7toleh, fele 15-958 AFAew ML &
of IMT-2000 F4#47l¢ FEE IMT-20004
AL HE8T 210 USde Aadg A4
A1, 15-958 FAIe HFAM Ad2EA
%714 W-CDMAE ¢ HUoHe. o)A
5MHz th¥dlA w)=-2] CDMA20003 nixr}A)
2 3.6864Mcps A&LEE 71X 3 gt A Ao
Z2e O 71Eg 73 gich

o) W& ITU-R9| A <t=HA Global CDMA
o7 Hug9esd, 2% TTA Proposal 12
A &z [TU-RY Atried] tidt gzt
Ad] oA st TTA Proposal 1o} 2t3 9l F8
715 CDMA 20000 A¢raba U, geld
g dhElME AR TEE e 7R Y

2 e rr
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Foj goloz A&E F Yt of
3}0:) Hj%7] W-CDMAZ 1198}
1, 5MHzol| t3 J&E5EE 4.096Mcepse]th. o
$21& ITU-Rfl Al¢t=dA Global CDMA I12.
2 HuEg=y, 2¥ TTA Proposal [[oe2 &

A o7[d A Aokd Fo VeES dA &
#-9 29| u%r] W-CDMAS| A<t etk 4

% H%7]4 W-CDMA9] F&27 4
DMAZOOOJ} Y- e W-CDMA
12 M3E & o, St UEdE 1%

] % A= ZopA Ao|tié, HLw

MT-20009) 7] &8 SMHz=
Fil *3740}“4 TR &7 9717 B ]ty
ool Zotd FEE w9 Atk oRE, AR
AEfof ot FEER 1% oolx, -2E0
Al Fate AlxgY ﬁ Aol A w2t f-—d3
Azdlg A4E + Ade Aot

2 =R2dM= TTA Propsoa (3 [[o] E# 2
Aol g AR, o7)d) At Je F Y
vk (OCQPSK : orthogonal complex QPSK),
& 35 3 Ad A58 (AISMA Tacqur-
sition indication sense multiple access), Z1g]1
298 a&HEA o] Wy s AHE.
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II. TTA Proposal 13} 1l

TTA Proposal [& 7]24 oz ITU-R TG 8/1
oM W HAANEQTZAL WUEEEE 4A
gtk ©1$-7], IMT-2000 918 Lwkael A
2 a7z $F8HEE wEHL HEnyoiN
Hl2(E4, deld, )9k ol Mujaz
& o] aFAEE Ads) dd Eoh 54
A HgFzrt neEdr.

1A =7 71w o] AlxEle] BRAEE FolW
AZE YrowE 980 3] 93 7|EFes

Auselct. s, Asdel 45& AR @
wold s1427 UEs] WA Meijfes 1
APt de Fo 54g dASY thest

2.
A FEAN Foe A ZEE T
7)7) 93} 1.25/5/20MH2(0.9216/3.6864/14.
7456Mcps) 9] HEMIE 2,

|AFT FI1EA el ¥ FY) o
ok,

Cope BE AR A B B,

» Walsh 3= &8 T2 37|98 W
A4 QPSK data/QPSK spreading g #H =

« AWM dve] HHEFEE Fol7] A,
BPSK data/OCQPSK({orthogonal complex
QPSK) spreading €.

o 122 glolE] MUjAE Y3 vanable spreading
factortt HElZ= W afH.

o A1 o] BT E o] &3 outband signa-
hng Y.

o 2HHEO A signaling channel T332 48
QOF{quast orthogonal function) /\}%.

o IS Qo AlElE 98] TSTD(time switc-
hed transmussion diversity) ARg-.

« dobgl EAo A B Y8 Selectable FEC
(forward error correction) AH&-.

Fu4 2 27 98 Transmission limit-
ation for inter-frequency handoff Ahg-.

o oJubsE |1 6KHzol m&A B Ao,
U HEE Sdog Gk Ay E
A8 AT dEAHE o] &

» 8/4/1Kbps CS-ACELP A}&-.

« dlo]E] Mujx Alo] §&#9] rate matched
turbo code with known hits ¥,

s FEAE HAAEFA] TS £oF= AISMA
(acquisition indication mutltiple access) F1a=: D

TTA Proposal [1& 1.25/5/20MHzo] sl

452 1.024/4.096/16/384McepsE 7FRI e W
S| A TTA Proposal I} th2x Jmzl 7|28
2 AME g 7lgdd AT AT BadE] &)
o|& Ho|x A& TTA proposal oA 7]3|=r

Bae el
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F 108K

75
(E 1) TTA Proposal [} e) v} g

] ] TrAPwopsall TTAProposalll :f:q
MAScheme  |WBDS-CDMA . WBDS-CDMA ]
| Duplex Scheme _~~ [FDD_ - TF'DD ]
Chamnel Spaomg Losf5/20MH. o T135/5/(10)/20MHz ]
ChipRate  "[0.0216/36864/147456Mcps [ 1.024/4.096/(8192)/16.384Meps
LE@@_{{I@LW__ | 10msec(voice)/20msec(data) - *10mse<_ e
' Inter BS Synchromization _ Synchronous o lAgmvonos
‘Modulon FLARL ™~ QPSK/APSK ~ T T T T UQPSK/BRSK T T T
Spreadng FLRL. [QPSK/OCQPSK —— — QPSK/OCQPSK ]
[ Spreadmg Cade FL Short & Long Short & Long

RL S Short &Long o Slgrtig ong
Channel Structure of FL. | Pl lot/synct 1/pagmg/tra1fu /&gna mg/ | Pil ot/syrzch/pdgmg/tmffm/mgnalmg/
‘ Packet Traffic ' Packet Traffic
| - Code multxplexed B Code mump exed h\‘
’ . i Pilot/Traffic /ngnahng/Pdcket traffic  Pilot/Treffic-+ Slgnahng/Packet traffic
> "Wew %}T.Cture_ofﬁb B + Code multlplexed e | Code &' T ime | mylhtlglg)ied’ o
Slgnalmg transmussion | Paralle sxgnahng channel FL : Time multlplexed sxgnajmg channel 1
method — ... _|BL:Parllel sgnalng channel |
 Detection &9@‘?‘:‘:‘,’“ wnh Pﬂot Channel S 'Coherent V\‘ntval lot Channel
PlotSymbol Rate (Cotnoous Comwows
Power Control FL, Closed loop SIR-1 sased (1. 6kbpb) Closed loop EsIR—based(l 8khps)

1Open Loop&Closed loop SIR-based(1.!Open [.oop& Closed loop SIR—based(l

Power Lontrg{ RL - Gkbps ) 6kbps )
E\/Iql_tx -Rate _i N \Vanable spreading factor and multtgogg Vandble xpreadmg factor and multi-c co_deﬂ )
Rate Detection J\/mce blind Voce : blind J‘
‘ t Data : scheduled Data : rate Information on signaling !
! ; ) - channel )
Eéféﬁétchmg ,_,{Eﬁdffr?né orknownbits. " Punctungorknownbis |
; | Voice, data(<14.4kbps) : Vaice, data({64kbps) : ‘
; =13 K=0(C ; (r=1/3, K=9) CC
| Channel Coding Data()=14.4kbps) : | Data() =64kbps) :

(r~L/3 or 1/2 K 4)Turbo oode —‘l (r=1/30r 1/2 K=4) 'lurbo code
i‘éan‘(ra‘(j_{an"ne“ | Coding =13 K=9Cc_ =l K=9cCc
Vocoder 8kbps. vamab e CS-ACELP ~ [ 8kbps variable CS-ACELP
7t F7) 2Ae $AMF s A EtiE Aol & II1. OCQPSK (orthogonal complex

B AL 9ugdA A$5I1E B3 ES QPSK)
el ke Aol

H# ol 5 Walel] g Mz mefuelE vrehdy
= HH’L‘&-‘% 2220 Fel=d 1. 70y ¥ #=

the-& TTA proposal 13} IoA Agkd & OCQPSKe] %4 ololtjols ol F7te] ¢4
eE ~S‘~°ﬂ S E e R EAR G E o ILLI Hol & A\ gl Yabdolg in‘/Zﬁ- Hee Aol
I g Aole] tE YEA Adsh E’r ol Al AL 1) F/le] Agd Y4l 2
7)gol i M Adgolrt & AA o HA S EHE FHpo Wrﬂbh ﬁ =g AME-

stod ARG 3lal 2) Walsh 8|4z o} 83
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PN

Wl)
Control .
Channel i
.

Wa

Data é

Channel 1

WO Wl

8 3.1 F Al tis OCQPSK +x

o o gH °]~Er‘°Vq a4 3.0 S
Ao W3 OCQPSK 722 Jepisy), HE 2
vy} ®x ge o ]uﬂo]/\i # E (decumnation
factor)& sk, Wo=(1 )9} W,=(1 —1)
& 747t Walsh 02=9} Walsh 15728 vebdch
I 194 o A9 7hsd QPSK 4Fdl sk
£ BN F} 2 shah Walsh 3ld 2 Wy
+1PWie 9489 48 ta/4r 33 0
oF Th8- QPSK ¢l4ol &) QPSK 943 #oidd
A2 Wot ) PWiE Fa/dz 3AA 7 mehA
zglolnlz] Bt F= PNWE Apgsintar &l
=, F e 449 e dddels /20
#rf. ¢, gHa W+ PW, oA P=T1o]HA
Zglolnjg] PN ZER AMSE b, o AR
of ot 7hHde 3etez QPSK 2 wiH
BPSK #itxt} 3dB vhhd 4 ei. olR
4ol A& ole AulAagE A BT 3
Aol dojupy] wiel FA7} glov, & el
Avj 2o e ARERPZE dulsA] @) wEol
A7} At AlEceE] PN 84 3= PN2e
HAlmol AE el P ol7l flgelEmeld 2
Asle= MAI(multiple access interference }¥#|
E gAsth AgAtEY diEd H*d” 7“44
w3 7)) B, 1 #AR

AL WA, Ao, o8 A
Al PN 2 QPSK g WA ga
a8 A=), o]+ peak-to-average A#E W&o
A gAo) WETh oy dolA AFEE,
oF AjAE PN H&=E mgloluigld] ula] &
dz wez g Z, dAjueld HEE 22 3
o, oo Er BEAle peak-to-average HHH)

o Hu S& i rlo ¢

Control _
Channet j*

) hann:l 27

pos

Channel 1

:

W|

(O 3.2) 334 tf g OCQPSK +%

A AAEEA 1 ¢ ok 2R 2
g diAjeo] d A2 2%(n=2, 3, 4, .) 27
g = olth Fdidie] HAldold HEE peak-
to-average A &EH] & of AL tiafA+ B}
Z7A kA, ojulv= MAI #HofA ®y BPSK
&4 9ot Bo) E galnleld AR 18 7|2
PN £ QPSKe} fAlet Hel & 2=

FoAd o) tdF Ad FRA= OCQPSK—%
A 4 olth a9 328 e AEe 7
OCQPSK +z& ttepdit).

o
o

2. AZajolM A1}

Asd $44& B3y Y8l 9714 peak-
to-average AV && e SFATHN. Al &gl A
& 98] 1§ 3.2904] Ajoizid (control channel)
¢} 0.625oms%ot 7TH|EQ] By 3WES HY

2 channels va. 3 charrais

a
Poak/Average (dB)

1) 2channel OCQPSK(0c2):SF=256, P=1, control chan-
nel=0dB, and data channel=4dB, 2) 3channel OCQPSK
(0¢3):SF=8, P,=P.: =PN¥,(n:time index), control
channel =0dB, and data channel 1 =datachannel 2=16dB,
3) 2channel PN complex QPSK(pn2):SF=256, control
channel=0dB, and data channel=4dB, and 4) 3channel
PN complex QPSK{pn3):SF=8, control channel=0dB,
and data channel 1=data channel 2=16dB.

(18] 3.3) Peak-to-average AEH| & A5 m
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xﬂO{ Lg 51“19«1‘4 8‘3 %E A&dolg Au[ A
Qe "oy Y iy
—-4dB 4% ﬂﬂl }MJ.., glole] #fde] SK
(spreading fdctor)t 2560 7 3heich a1 %4 ol
B} AB) A8 Jeply] $18le] SF=8& 3tv wle]
g oad g Aol Hde ~16dBE 2A skt
B A4 89 e 25 roll-off factor 0.228 7+ Root
Raised Cosine(RRC) HE|& Al&3Hgich PN E
AQPSKe] thajAE PN 24 $4H&Walsh 34
2 Wo+iPWAl ARg-atch 19 3.3& &4
3.0 A& ole Ao} mdjofel M) AL
peak-to-average W#H| &S vehdth d7)A
OCQPSK7} PN EAQPSKET} peak-to-average
Jen g ZHdA Stk A& 9 ¢ Ytk

IV. AiSMA (acqusition indication sense
multiple access)

L0y & 2=

AISMASY] 083 HAMH A Ao 32
5 Rg 7 $Frig A1AF0] BE @7l
A Brddz o8 HM Bri7 4554 F¥
B ASE ABshe Aolut v EH
“Acquired( AQ)"-\/} “Not Acquired(NAQ)"&
zalsle TRy Al = gyle) =l Eo] 717
20| Ao o3 ﬂ?i"“] dEFEAE 41 v
ehdch B2 22g Fof Azl dE AEe 9
A B AL B9 FES FAFAL 7A®
9 Ex /]7} Y W HAYE] BEE do
waln ARHoaE: BUad g oplEth
ol zelUge YEAFE ""F—l A HAl 4
=537 gold BHEQE A& opldke HAld
A4S A ot vk

oqg7iNE A7 &R Arie) el AE
A%, a8 ZeldE 27le 10ms Ze ol
¥ 25ms7} AREln webd &F A7) TLE
AL st AE sl sPBoN FE
Rz} gAdch oo welq 7)aEe A AQut

NAQA &7 BE Wiylo) thd &% vz Hd
A" AQ %fg% wni uglggo] ¢ &
QT TLI)EL AL veal HolHE A
$ala, o WEy 1( 1&% wuheE FA2 A
$o Fusla v HHE g 71UM e A
- 8 = gtk
! Y 1—~~ Uniz] b

Fobal gL, whd ﬂ)srﬁ Har e A
53 = ) (F2

1 . AQ/NAQ

o of
=,
&2
,-}r
-
-0,
W,
s
it
rlo
2
é
zi
o}

ﬁm ne cx}vm .Lf

AISMA ¢ &o] 19 4.19] viepich ¥ o
2 Erln AR N 4 e velH Hx4
Ao Mol 7Hieke ook Rojth WA HelH
= A9 A4d Ad &, $E0 A ge YHE
A4ATh 2 olfe AQ AF Foll HaF F&
F4 gl 159 e A e B
o zeigEe AsFAw A WY Yol
m2olct, flolE] ®ze) AE s} #dEe] F
1Rt 24E fYdfel TufAL dEEE
(throughput)e] Z7}8 Bk 42, 350
of| o] LA s 7o) 7]E9] slotted ALOHAR
t} 24 el o] BYL gE MulAE B e
gay)el #EAE MUAE a¥se ©Evlel
23 NS wolil BeEUEE NE

s (L]

I P
1 : s
o I et Lo
e i ——
- . . L,,. PR
A SR S NS N
Too Tor Toz T Teo T Tz Tie Tae To Ta T Systam e
RN sonawstity tanomstted paciet o Notheined
! s Aoqnd

-

(2] 4.1y AISMA¢] gty 7 A4 71279
Majo]l W4 HR(EvigE Ai=2Y
2271/4)
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zg 8 Zole F7] 57, 22 &(false
alarm rate) %o thst BEREE udld AAHH
o} IMT-2000¢1 4= 712 =59f dt=dlo] SR
e wE 71958 53 uId *1‘1‘]*2 11
sh= Ao) o Fasith et FU1858 He
matched filter7} AE g} oluj= u.a]oﬂli o) 7
olE 2.5 ms o FEaiTh.

2. AjgefoiM Zxat

HedlpE 9sfe] 7129 slotted ALOHAS
e A e, A9, d458S 19
'5::‘1- 3‘: o]‘;},[u—lﬁ] ;(-]Z,::é:.%o u_a]o]% )\g%v_;ﬂgi
A" H7 F2 Fodrt. Adige RS
AISMA oA gE7]|5o] £58 A7 4 o 7|1&E
slotted ALOHAd|A¢] 5§57 o] b2 gt
AR A AEHY AS7A HAge A

#ol "oz gAF. drHE dAeaedt Al

>~

A THEE dig) AAl gt Y 2EEE S5
ol AL T, of7]A shte] #HI g
o] Rk} FAldl AEH HAE £ N& 27
A TSR s Ao AL AT, 3
}G(offered load)& 3§t £FoA WS
F2 Ao, Il B EEY A
2 EJ 1719 ol o) A"} 19
£ tE AISMASL 7]& slotied
ALOHAA vl mojth. AQ/NAQS uncoded error
F 5%% A1, 98 714 N(=1, 3, 5)& 19
34
a3y 0)]*1 AISMA7} A

Old
-

TR TR < N = J miu
J)'.‘i

oy & »
e -lE
aqm é

~
L\D
rir
o?i
pop

gl e 5

o8

[1J:3

Throughput

o4

02

on

Offered Load, G

a8 4.2) AiSMAS} 7]&9] slotted ALOHAY

HERE v

e Nty
e ———N=3
= e N
g
g T T T
—~————
2
§ o2 T T e
Qo e )
[} 1 2 3 4 5 8 7 8
Offered Load, G

(a8 43> AiISMAY 712 slotted ALOHATH]
Al 7

uncoded error7} 2] E4E zojAt), ulejs
B3l Aol AISMA Aol $43leg Auldoa
A5 aEHA A 7]12 slotted ALOHARTE &5}
oh 38 438 dE %Y 29 E B F T
A Al dere A7 Fe 9 (circuit-switched)
&4, 94, doje AUl AE whi= thdy|dial ol
&} A7l AH] A (packet-switched servxce)g Hhe
Sabrlo] ol AR Q8L nH=A2 BoZT)
AR AlsMA,] Agz}w ol 7HAjso] ok
50%7} B& B = 9tk o]A& AISMAE AMg
& Ao a2t o “1%7: e -T—%"Z} T Udge

u

Ei

1. 743

IS-95 DS-CDMA A 2d'lo| A ¢HkeF g3 4
52 FER7|29] A 93] o] 5
Ao o]AL AMAog thir)el 9o gt
STE Eb/Nte] 228 @irld] 223 d5&
Ao s, g ol ® Aol Holye
312 R3] WRell ngHAofd o8]
& FE5l A2"l 4 I Havt 9l

A 7i7he- 2B A7LARE

o

_‘i
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A&REA NS FHEY) YA £
%: %i?‘aoﬂé-ﬂ&%% vlgsldol jiry 1ReE
FAg AF F2 YdPEEY dolHE ol &3l
uhHol it $Ug] AEE o)g3h: Wyo| At
g oup gt 2y o3& EH Y dojE o] &ldf
F71Eel Y8l A5 E Bulis Aol dasit w
2t mref st M EE shief afjvie egH A
B9} gho] Bl a1zt 89, 171 3 A &) (punctur
mg) F& A7ilsst By ol gslelol &,
IS-950 ol A48 H&ate s AlAgle] &
el Zc, wg, wdsl NEE Erfdn WEe
Hje ol gloy ol dA) AlAElE Bgs)
A dct, B 1S-950A B ojdrel wiuEA)
of Wi sWEe g WHEHE AN E7}
ATh BE o)Ee 1Y AHEE M. we
A Py dEld5E 9 olEE ol4E + i
H| & g0 HEalofe] F4& Jep7] 938
E kw9l & d#Aoinize] SNR
& 2 gy o Bdyl A& ¢ vE SNRit 2
th o} & g0 A F FHA A sl Al
o} #e dEe drke g ou|gd. ey
HeE g uES Af He aLHH
& Hasslr) sisled g Ao
%HE}?ﬂ HEoidny. mEM 1%
& Ol%ﬂ?} A &2 F371H0] Hrh yhd,
D HYE Azl 9d ﬂalaﬂi
o] FoiZrh, shA|Rk, #o|g &
au}oﬂ*ﬁ‘* AA WekshA] ] o
l”L A& & L= A
L d7)A & olol Wi xpM s A g4
oldo R o]& FH et

i
=N

)
lo
L{‘)

=
N

i 10 rzi
Hu

A

N
;
Hi R
_l\; Ao v

ik HE o o X
\l

s
o!
—
«
band

=4

=2
_2:

EAHAANE AEYod At
& Ho$y] 98] ETRIO) o8] A ¢tel IMT-2000
W-CDMA Al2ehg degich. oA &3% o
z9) AUAoESY A4 F2E 1S-95¢) HAME
u}. Fant QAo EY A$EuE 1S-959)

FHj¢) 1.6KHzo|th Hgude ITU-R A &5
A Jakesm g W A& AMEYT) o] #H

(B 5.1 Ad¥Ad & 42 O]L‘
[ | Indor f\gdoor/ mdood Vehicular l

pedestrian |

;CB’?%I&?}%“T _Joss ‘07%9@9,0__
| Ch.B I0747,0188 [0.439,0.262 !
| ) 10137 ,

H7h # 5.0ef oo} ik «7)A %‘E«’F% 1o A

37kA| aedsly) e, A4 19 e outdoor
/indoor &pedestrian Ch. A(P__AYE, AgS 2
Aell Wi} vehicular Ch, B(V. B)#, 282 74
2% 3709 Y& outdoor/indoor & pedestrian Ch.
B(P_B)E "3t AFoHd 2R
2GHz RF F34, &% W=3.6864Mcps, EZf
7 flolE &£%=0.6kbps, AHAoIHE HHL
ey b 3dB, 10% AEA A E 93}, 2
A o] 1§ Ad, AHA A2 0.5dB, 2
gogl A8 6.66% % 3t e 250Hz
o} A7 hed 505Hz(~ 20dB)E 7= FIR A4 %
e 7L Add Z2 & gt ddel Nge) HE
Hach ® oduv)el HAE ¥gHAsk] Hsd F
(=2 A7/ A D E Q9 ste, Ao 7hga
gl & veplr) 98t F=0.358 AH-3%i Tt
g 518 9] £57} 3km/hgl A9 Z;;!
e RoET o7)A A7k Aeot dded,

1 E--04

0 2 4 6 8 10 12 14 16

Median Eb/Nt in dB

8 5.1) F=0.35(cell edge)yd W vyl &%
3km/hej) ti§ Akd e 4%5(P_ A, P_Blout-
door/indoor &pedestran #732] zvz} Ch. A¢} Ch
B, V_.B:vehicular #7¢] Ch. B, NPC: d&Aojgl
= 7%, PCBIHEA AR ES o83 deAol(#]t
d), 2232 PSS Y RN EE o848 dEA).
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1 E-O1

1E-02 B

BER

1 E~03

t E~-Q4

26 1 2 s 45 e 7 8
Median Eb/Nt 1n dB

(a8 5.2> F=0.35(cell edge)dd @7 &%

120km/hefl tigt Atd e 4%

g o7} gle A$(NPC), HYg AEd o3t
(PS) -r71Z A AFeZF H§-, 1)L AFAfH]
3t dgdZ Z-(PCB)E el
J%MW T A -°r7} 1}017}
A9 YA @&
T7]' HEAol &

*esitke AE @ —’F it Al%sﬂow Aol
AE}L AZA o o 23 Eb/Nt $.21= 107? BER
ol A% the 0.5dB—1.0dBY! Aoz usith
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Down Link Time Switched
Transmission Diversity

2 & J1(8AAh)

Abstract

A down link transmitter diversity scheme 1s
proposed to improve the demodulation
performance in the CDMA-based IMT-2000
Systems. Two spatially separated antennas are
used at the Base Station, to transmit each
consecutive slot of the downlink Dedicate
Physical Channels. Orthogonality between the

channels in single-path fading channel 1s
preserved.

1. INTRODUCTION

THE ADVANTAGES OF THIS PROPOSAL

e Transmission antenna diversity to improve
the downlink capacity

¢ Single-path orthogonality 1s mamntained by
time separation

» Fasy implementation of terminals

2. BASE STATION TRANSMITTER FOR
TSTD(TIME SWITCHED TRANSMISSION
DIVERSITY)

Time switching 18 carried out at chip-rate in
the baseband stage, as shown i Figure 1. Fach
consecutive 0.625ms time slot 1s switched after
being spread by the channelization and cell-
specific scrambling code, before connection to
baseband FIR filter. Channel coding, rate
matching, interleaving, and spreading are
implemented in the same way for TSTD, as in a
no transmitter diversity case using a single
antenna.

{Figure 1) Transmutter structure for TSTD

3. CHANNEL USAGE

The downhnk DPCHs, each slot(containing the
DPDCH and DPCCH for the mobile station), will
be transmitted wusing alternate antennas.
Dedicated physical channels in TSTD mode may

(1038)
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Figure 2> Switching pattern for Dedicated
Physical Channels in TSTD
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1
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Tx Anwans i

have different switching patterns depending on
the user data rate, 1n order to reduce the peak
transmit power and the peak to average power
ratio, in each power amplifier. An example
switching pattern for TSTD DPCHs 1s given n
Figure 2.

4, MOBILE STATION RECEIVER STRUC -
TUREFORTSTD

The structure of the channel estimator and
data despreading part for a TSTD demodulator,
1s almost 1dentical to that of a mobile station that
supports a single base station transmit antenna,
with the exception that additional buffers for the
channel estimator and a despread coded symbol
sample, are required, as shown m Figure 3b.
There is no requirement for each finger of a
TSTD mobile station receiver to have a separate

Chanael
Egtimator

Complex
]
Despreading

Bawband
Rx Sigmt

Figure 3a> Mobile station recewer finger
structure for TSTD

Caim)

Adder

P
TETD Lumphx
modc Comugate
Pitot
P --rat

MNon-¥STD
mode

(Figure 3b)> Mobile station channel estimator
structure for TSTD

channel estimator for each base station transmit
antenna.

5. SUMMARY OF SIMULATION RESULTS
FOR TSTD

The results of simulations for an information

rate of 8 kbps (as shown in Table), indicate that

{Table 1) Gansof TSTD Lompared to no dmersm case

G e - -

5

| “Power Control N —j
Channel Model | TerminalSpeed | o T of
wwwww B _ (TXEb)/NoGamn | (RxEb)/No Gain 1 Eb/NoGain |

1-path ~ 3km/h 5B ~» ) 1.5dB BB
Rayliegh 120km/h 1dB y 4B L
o ~ 3km/h T 1sdB | 02sdB -
6-path Rayleigh = 30km/h ' 0sdB '"””{”"‘”6.‘2&33" T 508
Vehcular A e e — e s e T
o 12Okm/h o oedB 1 0B | 0aB |
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low velocity mobile stations in the indoor to
pedestman environment, gain significantly in
terms of the base station transmt power, and in
the recetved Eb/No. For high velocity mobile
using with
significant multipath components, the gain 1s

stations vehicular  channels

more marginal.

6. CONCLUSION
The show that TSTD provides
improved Eb/No performance when compared to

results
the no diversity case, and thus enhances
downhnk coverage and capacity in IMT-2000
downhink.

Mabuile terminals supporting TSTD, as well as
non-TSTD, reception, require only a marginal
hardware complexity increase, compared with
non-TSTD mobile terminals.

Quasi-Orthogonal Function
2 & oA

1. Quasi-Orthogonal Function
1.1 Characteristics of Quasi-Orthogonal Func-
tion

Multiplying a Walsh function by a specific
masking function generates a Quasi-Orthogonal
Function(QOF'). Quasi-Orthogonal Function Set
(QOFS) is a group of the Quasi-Orthogonal
Functions generated by a same masking
function. There are at least three masking
functions and QOFSs for Walsh function of 2°

length. For Walsh function length of 256, there

exist 6 masking functions and six of QOFSs
exist. The correlation properties of QOF are as
follows.

o Within each QOFS, orthogonal property
among the QOFs 1s preserved as among the
Walsh function.

e Between the QOFs drawn from different
QOFSs, property
satisfied for the fulllength correlation. The
correlation value 1s 16 or—16 for 256-chip
QOFs.

o The correlation values between the QOF and
the Walsh function are shown in Table 1 for
QOF length of 256.

1.2 Generation of Quasi-Orthogonal Function

The masking functions to generate 256 length

quast-orthogonal 18

QOF are shown in Figure 1. The masking
functions are designed to satisfy the correlation
properties given in section 1.1.

__mew ]

where W=N x N Walsh matrx, f=1 x N row vector

| 1
| i
1 = 77b4b477774bb4B8ET0b447878bbbb7877b440B8774b4D777844447887445078
12 = Tedddbet17244d7ed4 187 10d428e16d4d4e77142bd8ee7d47eb2db170824b27e |
3 =41 7214437db1281blb274172d7M7db1b17dud7ﬂdbeda141b20n17ﬂ27abedbe
f4 = 14408441011 7d27478dd87dd78d278272d7 1d27 [
B= 488b7b671dded1odb8M74b706d1de‘ld122m1d477b74b71dde2612458b04b8
18 = 1db78bded17b471214488b212e7bb8122e7b47ed 1d4874ded 1 7bb8ed 1db77421

'
)

|

1

Figure 1) QOF generation and masking functions
for 256 length QOF

1.3 Usage of Quasi-Orthogonal Function
The QOF s used as a spreading sequence. The
spreading process with the QOF is same as that

(Table 1> Correlation value between QOF and Walsh function{QOF length= 256 case)

Walsh function length

256

| 128 |

64

32 16 8 | 4

| QOF length | 256 |

+/-16 |0, +/-16 | +/-8

0, +/-8 1 +/—4 o +/-4]| +/-2
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Qoded bt (Kbps) ~ Spread bit (K » Nbps)
{Figure 2 Quasi-Orthogonal Function Spreading

with the Walsh function, which is shown in
Figure 2. The QOF is used for the Dedicated
Control channel and Fundamental channel in the
forward hink. With the QOFs spreading, the
number of available code channels 1s increased
to N*(M+1), where N is the number of code
channels with the Walsh function and M 1s the
number of QOFS. With the increased number of
cede channels, the user Dedicated Control
channel can be assigned to more mobile stations
in the packet mode and more fundamental
channel can be assigned, too.
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