ﬁﬁ%@iﬁ?iﬁgﬁyéﬁﬁi?§$%$%
PP P P X D X QD X QXD XIS
D p A&V W-CDMA £ 5 ek 52(3/3) S
sk Autonomous Integrated Receive Systems (AIRS) %
P for W-CDMA Base Stations (3/3) S
P D QD QX D QI QD QD S

e Oesiler s BEEME
4 % NSC
HEWH00E87 1p 19177 31p

A ERARE ¢ T RE 2
MENCEUEE SV e
(AL A e B LS Y o @404 -
N REERFERCTFRLEIF LB L -
(R T 2R HRLIE -
HiTH >

e

P X ®91l & 9 25 gp



7 5 )

%ﬁ?iﬁg%ﬁp*%§$%g%

W-CDMA £ 2 54z 4 52

1%_ = M 5

,J—_ f‘—_’.

W-CDMA: Base station receiver system architecture and

performance evaluation
3+ % % %LNSC90-2219-E-009-010

HAH R
EIE=

LT 1

*P A& Ay 1S2000 F oA é;éfi‘é ke
(ReverseLink) #L3 & FApiaizfz &kt 2 E B
EBLAFT L R oAt F R e (Maximum Ratio
Combining) &t a;i\g iRl (Equal Gain Combining )
Gl o Bk B hd R o

hhrE Y o BEGOREEE L 2 Pl
278 (Walsh Codes) @ i¢ # gyt P 2 i > % %%
MR By BP 2 - g
(Pilot Channel ) # 3k 3= * %k i% 3 gL enj- 9 &
Beo~ PERFAE SR ok SN HR e (RAKE Receiver)

e 3% 4p = ’{ YA ~ 2 £R \hﬂni ;%ff
“ o) o

# b > Hybrid Phase Shift Keying (HPSK ) #
% 7 cdma2000 ¢ T 5 B A H S S 0 kA
3> v A1+ 48 E4E (Complex Spreading) 7 j
% HAaRE2x (Zero-Crossing) 13 554 & i 3
Bob o et as Fon A Beni ¥ gk { F oo o

A E ¢ 5 QPSK A # 21 4F 2 4 (Complex
Spreadmg) 3Bl € W OB T R AR i
(Multipath fading channel ) ; @ A& B
Y R B ERF B (Coheent RAKE
Receiver) %4z & K 7 o % AR T 9718 3 et 8 -
hd Z RERFES) 2 5 2 FE (MAL) @
FmT oo AP E N ER N R (RAKE
Receiver) 4% %% (Error Probability) % 7= 5% » Fe
PSP g = ¢ Butterworth GE gk BT 5 i
fz 3+ (Channel Estimation) 14 H 4p = % 4 1§ 7]
Wi RARM 3 e 4R o

AT AR A A D A
(Maximum Ratio Combining) s ci% 8 & 32

F_\.

Wiy o A

L
F e

mvvpé r'mﬁ"»{;_i%"cfﬁ'f‘/# gh{ »e 2 ek
BOARLMA 0 Ra AR L (Signal -to-Noise
Ratio) p¥ » k5t g %] % ?3’%*iF’“—"a‘§ (I1S1) 2 %
* ’?212’1% (MA|) {ﬁ%m it /ﬁ;“: _1 _'ﬁ E AR o
Bisfl* DSP kb < FRLEKE R
Jc#% (MRC RAKE Receiver) - 174 ki % kA
172 W R % BT — sk o
B 4£3% 1 cdma2000 ~ E 47 % 3~ 48 B NERTYLE -

:90#& 8% 1 B
T s

9141%7“315

A R A FRE BRI E ER R
5% 534 DSP

N T L)

TEAES =R (3G) Baulalt ¥k
Fleofh i i £ IMT-2000 > & B RAIT &3 % L
T gL f&iﬁf’vip%} %= N E ARk ’oumi EI

R IMT 2000 S
B2 %@ *ﬂ;h E Y-SRI | e .ﬁ@m
Fh2vY om —,—T%fﬁlﬁ-#&- (wirelessaccess) 3t

A G PR e B4R A 5 1 (Wideband Code
Division Multiple Access) 13 ;% o p # 4 &g 7]
e & s W £ 2 g8 ® 47 L 4F 0 cdma-2000
B A P kL Ee W-CDMA » @ i3 fat k%
AT R MR PTG A A A 5 1
G e B E TG IRE AL 2. W-CDMA
AR SRR PR TEE R RELE L R
A IMT-2000 7 we g % R85 3 > v iRy pé
11 BAK KRR T AT PR ML F R
2 iR FETHE (RAKE receiver ) ek z-27 9 38 »
I HE el ii B ETFFEAS)
r%?f—“zla‘é(MAl #rg il if (AWGN)
ﬁ@gnp B (deﬂredsgnal) FIRTA G arf e
P E P e p A2 WCDMA & % F 2
IS2000 » # IMT-2000 % # &k % 2 F (7485
(reverse link) = FhEk * complex spreading/QPSK
TR M @1 i# 31 35 PAR (peak-to-average ratio)
HFHIFF2ZPine AFFF AR AL R
1S-2000 % ¥ez_+iv o % complex spreading/ QPSK
AROLE O WBAT L RS RS G R
BAR LR S %2 L BRIZ DG ILE D ﬁ%w
FalE--3 »]'z(Coherent RAKE Combining) o % i3 14 gz 3
<t F 2 4 (Maximum Ratio Combining ) vk’::;i\g,_
(Equal Gain Combining) 1 flidejc (B &
) RS ER A A
AN AR A SR 2 =3 (B s X
By THIARENEHELGEZ A F RS
EA TS PR E > X% DSP iFE <
R R ENER R A OT R URES
5 TR & D R o



Z BREMS
Fo 285 1A S T
1S2000 % %t (7 4aEs chib i a8 & ¥ iF B A

(Complex Spreading) ¥ QPSK 3 s Hojir» H 3 3¢
4 Fig. 1 #5577 o

Baseband
I
Data I Filter — L)
Baseband
Data Q + Filter W

ISZOOO L 7 g (reverse physica
A& QPSK BETLE:

channels) 1% 555545 ; a

Reverse
Supplement
Channel
(R-SCH2)
Walsh (++ —— ) or (+ +—— ++——)
Reverse Ay
Pilot >
Channel

Complex Multiply cos2 f)

il G
Y
sin(2 ft)
()

‘Walsh Cover
*

Reverse
Dedicated
Control

(R-DCCH) Walsh (+++++ 4+ + ———————) )
everse Relative +
Fundamental () Gam
Channel G,
(R-FCH)
Walsh (++++ ——m—t 44+ =)

Reverse
Supplement
Channel 1. Reverse.
Common Control
Channel, or Enhanced
Access Channel
Walsh (+ — ) or (++-~)
for Reverse Supplemental Channel |
(-t o)
for Reverse Common Control Channel
and Enhanced Access Channel

Long
Code

NS PN,

Fig. 2.} ol i 14 % B

%’imﬁig % 7T —'t
sW(t-t,)

K ¥
=4 4 didlo(t-iT-t,)e™

k=1 i=
#¢ Kikdr = g TEEA(symbol) % &> T,
F chipwsm® - M {spreading factor » N & #575
FPo dEE BEHTR CLENB g; £ pulse
shaping filter = 25 (Square Root Raised-Cosine :
SRRC) » t, 2% k¥ “Ap¥ > 5~ B = chid
EREEFRLI Q% kB S pET S - B 2@
B ELAMp L o
Foobo s AT o T S pE g Bl T ok
£ impulse response £

(610 = & x (0t 1)

/=0

x, () =a,(e""
Ho L &7 faq el g dep o X (1) 247 e m el

SRR R CHERS U R (R
RUG Rty s B BB LB PPERF L .

ﬂﬁéﬁi—ﬁﬁﬁéﬂ%*” ﬂﬁ%*
o 40 hiz- £ Agre L)% DSP
%?miﬁﬁﬁﬁﬁ%ﬁﬂ%u&&wvﬁmﬂ
# > 4 Fig3-5 #777 o

“Integer”

Interpelater | [nstant
and

Decimator

i ; SRRC
R
O ) Mixer |, A2 |=.(‘hipMmched
Converter|
Filter

Signal
Demedulator [~ |

Chip — .
‘Hal f~Integer .
Carrier Sampling] Instant Complex Spreading
Instant
Recovery

DDLL Complex Code
Generator

| Code Phase:
______ —

PN Code
Acquisition Duia

ouput

Combing

From other branches

Fig. 3. # et 2% R

§(r) | Down-Conyersion,
10| !

Chip Matched Filter RAKE Finger Lr

N Code RAKE Finger |

Acquisition

For g X
Finger On-time
Selection

Local Code
Generators |
Tnterpolator [l |
&
Declmator |[f

PN & Walsh
despread

Chip Sampling
Instant

Fig.4. L, # finger ¢ RAKE £ <57 & B

~ DDLL
F(t) Interpolator Loop
& Filter
Decimator \—l,‘ G
Local ) Ra.k_e
PN Code Combing
Generator

=

N
" Demodulation Combing
1 &
.x‘ 'x‘ " VR
T
$

Estimate

Channel | ¢
Estimator

Fig. 5. MRC RAKE#%’]%%’#%H#?]
FoRLs CAHRR

*3+3% ¢ * Spectrum  Barcelona DSP £ (4
TH) RFRESFREER SR (MRC
RAKE Receiver) - — % Barcdlona } ¢ 2 = 3§
Tl 51 TMS320C6201 7_2k ( fixed-point ) Hc i+ 31 55 e



72 ® > pEr% 200 MHz 8 % AU2 & B i 1600 MPIS;
# BAJLE B Y F 128Kx 32-bit SSRAM 2 4Mx
32-hit SDRAM » ¥ 4 - & 2Kx 32-bit MPRAM
(Multi-Port RAM ) 3t & 3f g2 B it § FAlen
TH GELTRMA) -

CompaetPCl

It ™

) L

|| cex pest pert gus ||

|
SIS T

C X
DSFB D

DEC 21168
z

L POl Bridge.
6x

PA

Ds

Local PCIBUS

Fig. 6. Barcelona % Tﬁl}%‘]

L ITAG Test Bus

L Host Port Interface

I e

— [P
Jf‘) SSRAM
i

Hur

< Local FCI Bus >

Cither
Nodes

3]

AN x 32
SDRAM

ane

Hurricane
r P C

Fig. 7. & DSP ez g tific & {rid 4% Bus

% 1/O %4 > Barcelona %k 7 HPI (Host Port
Interface) i% i CompactPCl e § #Gipid % - 12 %
PMC( PCI Mezzanine Connector ) = PEM ( Processor
Expansion Module) & i & i » 18 5 ¢F 4o fifie 2 #* o
At HPL 1 2 e B DSP T i‘ﬁs‘ b
(250 EHE S

% 7 Barcelonatrz ¢t > B * A Bhie
PMC-2MAI f= PEM-4WDC - PMC-2MAI % 12-bit
65MHz A/D Converter (#f »* # #ic = 4% B ) % e
TR s T T M T IF BT i e
1% s #-dc i 21 BL 3% 2 PEM-AWDC % AJE o

I Address Range I Size I Description I
Start End

0x0000 0000 | Cx0000 FFFF G4KB Internal Program RAM
0x0001 0000 | 0x003F FFFF AMEB-B4KB reserved
0x0040 0000 | 0x0047 FFFF 512KE CED (SSRAM)
0x0048 0000 | 0x013F FFFF | 16MB-512KE reserved
0x0140 0000 | 0x017F FFFF 4MB CE1{I/O, hoct)
0x0180 0000 | 0x019F FFFF 256KE Internal Registers
Ox01A0 0000 | OxO1FF FFFF | BMB-256KE reserved
0x0200 0000 | Ox0Z2FF FFFF 16MEB CE2 (SDRAM)
0x0300 0000 | Ox03FF FFFF 16MB CE3 (PEM)
0x0400 0000 | Ox7FFF FFFF | 2GE-84MB reserved
0xB0O00 0000 | 0xS000 FFFF 64KE Internal Data RAM
0xB0001000 | 0xBOZF FFFF 4ME-B4KB reserved
0xB040 0000 | 0xFFFF FFFF 2GB-4MB reserved

Fig. 8. TMS320C6201 =r7:= 8 %8 iz & B

D_‘E GL4,GLS
of
Ji 65 1K, {>_<E i
umper Mz o)
Cleck 10 | O
o GL3
o D—‘O
— . o3
o
Fligr e —_
o+
IF 4]
Input [l

.

Loval Montter

GLO, GL1

Gantrol Interface

!

PIIC Bus

Fig. 9. PMC-2MAI A/D Converter

PR

PEM-AWDC 5 - " 4f # # ¥ ( Down
Converter) 7 f4c™ Bl*fm 5 - BHet s v B
MR R A PRy Y - B % AD
Converter & 3 2. #c 30 8L "5 #F 2 A4 &+ 16-bit
fixed-point enF L > & & d PEM i# % DSP1 i3 5L

}f@; °
DSP Bus DEP Bus DSPBus DSPBus
¥ I I I
| PEM Intedace | | PEM Irertacs | | PEM Inertace | | PEM Interface |

4
]
3]

_-7 B "'7 ML Y, --#;E\ g
Reca R el Recsver Recsiogr
Seme Soma] S | Be )
P ] 1 |
wos
R 1 T Chanmnel 1
IF Charme 2
Digha Do —————
IFdats [ —

Fig. 10. PEM-4WDC Down Converter



A~ iﬂ\#ﬁ_:

Bt g st F g S B o (MRC
RAKE Receiver ) 4 = = + % 4 @ pulse shaping
filter ~ Acquisition 1+ 2 RAKE Combiner ; 4 %[ *
DSP1+DSP2-DSP3 = $f A2 EF I (4o T F])
%“?’\%“EEF'“QI%@ eI % - B bit f2d) ki
PERF AL ) ~EE A fe R fr MPRAM e+ o] > 34—
= g2~ B Block enFE L > %] 5 512 B samples

(128 & chips) » # i * = B finger ¥ RAKE

Combining -

oo :

' I

| DSP1 :

1 ]

' 1

i — Pl gl UQsiend

[ Shaping ;

' 1

: |

)
) 1. 25 T 1
! DSP3 | '
: Filot chamel | Tacking & :
1
! L Es timation |

I

H Interpolation Dia-s pread ingd: !
H i Charmel dstimation
' Y Demodulation !
'
! Coarse timing RAKE i
' I
! estimation Other charmels comhiner !
H i
' I
[ ety it !

Fig. 11. MRC RAKE Receiver z # 7 1§

d PMC-2MAI #-33fc 2 #5b 2558 4 Hin 2
16-bit 2k ( Fixed piont) 1% 44 > &9 PEM-4WDC
s P LAE 5 > 1% F) DSPL fhp #Rze ik (IRAM)
i® pulse shaping ¢hs (T3 5] 7k y » ¥ 1% DMA
#38 5] MPRAM i ¥ & 3 DSP i * o

DSP2 i & cha1 it 24| * MPRAM ehf ity i*
Acquisition » T pE ¥ e 5 ke A > # chip eopF R IR
AAEP V2B chp®HFR - E2 STEFF ol v
IDESRIE P desr A TR ) L+_LL +_i¢ * correlator
i chip i* PN code st > B~ (7 7 5y 4 & e i
BSPER G e DSP3 =T Interpolation #* o

DSP3 4 A B 42y chfr o 30 A - ¥ L
MPRAM ¥ # y ik J5 Acquisition fr@ - =
Tracking #78 2_ P& B 3£ 4 {7 3+ & {% Interpolation- ¥
TR iz B4 (Despreading) -~ fE %
( De-modulation)> {¥ DATA channel 4= Pilot channel
gE 4l o H ¢ Pilot channel 7% #2:% & Tracking( %
B4 w3 ) 4o Channel estimator (#f i e fs
EED I T —‘,5‘%3'& Interpolation & #& ehpFE B i@ * o
is ﬁ A 4% i RAKE Combiner » % % DATA channel
7 £ MRC Combination 2. * - {8 2 i 1§ z( -
i block ¥ f#% 8 bits chF #L) -

B Fhinfrpp g4

Yo PP FARLT 2 BB PR T 0 T R E
PR # BB A T RIS 1 F R e Al
(Buffer) kixgijcchTRp 2 FRE4 > 5
EHERYE T W ehW el AR AL
g Rz B (IRAM) o izt i@ * DMA
KiFR R ai s (FHRaREERT) - @A 7
* a4 (Pointer) ¢ %> 4 & 8 57k sienf] B
e b (TR enE kv ¥ DMA v DSP ;i b
B (590002 € 45 DSP ek o

P}

‘\_

B e AN BT H 0 B AT AR D A
FEROFA O FF T AT S S 3B TR
TEAT R PTR - BB F PIATORT & 15
TR fe s TG PR R B RT L T
JRER TR R DE R UTRAENE
& buffer g it «

s [T 0]
N nanmn

Fig. 12. 453 ;= 48 e & ]

Acquisition

Interpolation &

despread

Tracking & Channel
estimation & despread

for pilot channel

Walsh despread for
DATA channel &
RAKE combiner

¥ - {7 :Buffer SRRC % 5% pulse shaping ¢ F
Fendi g e R Acquisitoin % & v # - £ B block
112 Hag ¥k (delay) 150 & chip enFfd » #r 0 & &
T — % block e viE T 0 i * A B Buffer
j\lpq]«}’— P-4z 4 rr!?‘f——o At PR Y R
% 256 1 chlpsmcorrelator» ST10F @ S 128
B chipssblock 4 ¢ F3]- B H3E -

* Interpolation 2 Walsh despread Z & %
F] Acqusition fz 3+ pFRF R X ere 24 %é GECY
TR BER S - LR -
B block 5 F ed~4o1d > tx F 7 BTG pché%“" °

e

S22 ve FLaikandgl 29 Buffer |
# 77 % Interpolation # 3| shF A4 Buffer PN B £_PN
code ¥ 5 e fRl o W FF 4R ICFIE 2 £ iF PN
dispreading 4p £ = B F 4L > * % » {7 ¢h RAKE
Combiner § & 4Fif chifg 3t #1120 g3 % = (7 § 483
- BEFAL e A g5 A B PN buffer = 285 13
i B ¥ B & RAKE combiner - PN code % 4
+ ¥ 4 #%-PN code 4+ Walsh code 4 iF4p % ehig & >
4ot T s DSPOp e B T 4R
oo



(PR —
b

r I, 3 3

Acy ! ! ! B ' B !

A e T

Interpolator ! ' | ; | | * I I

& Demad. T T T w2z T oomz T oemd T T T

! i i i Ll i

Channel i | | | i’i I ‘t :rEESt I
Est and

T i i ] i i ] i

Tracking ! ! ! | ! | ! i

i i i i i i i

i i i i I ch_est i

RAKE H . H %! ¥ !

' i ! i i i

! i i i i i

i i i i i i

I R R R i

i i i i i i

Fig. 13. % P 5 % £ §
CrHes

MRC RAKE Receiver %7 %+ Wiz & i * i
2. (Floatingpoint) i# & - @ | * DSP ¥ R &_i¢
* % g (Fixed point) 5 - & F 5] 5 $ 78 feidt
dEmB A A ki b g AN F R icER
g kAo T BT oOr 0 TLEER i £ - T
FRARDRR > L ATHRIPFELN o LT hEE @
Bfed dchd & F @ F8EY § 4 itk
fe o AP R R EEE R ITH MR IR -

—&— Floating-point
—&— Fixad-point

001 4

1E-3 4

Bit Error Probability (BEP)

T T T T 1
-5 -1 -5 a 5 0

Avaraga E /N,

Fig. 14. AWGN T ;§8L3F B {r ¥ BRI B chiiy 1L )

—&— Floating-point
—&— Fixad-paoint

a0
1E-3
1E-4

1E5 o

Bit Error Probakility (2EP)

1E6 o

Avarage E /N,

Fig. 14 .Multi-path Rayleigh Fading ™ ;% 8 ¥ fr %
BRE B il v

N il

hitdd it A 1S2000 b adE kY @
* i BAF S QPSK A R Rl 75 0 2 AT
TR AR SN R kR @ e P el
VR A DI SRR B
& & oty (MRC RAKE Receiver) 22 % #
F L H kN ycts (EGC RAKE Receiver) it
fe AR o BAerrIp e B F RS B N
PR S A L EH PR &
Bten? RE BEAKER SNBSS
(ISD) enif g 5 - g » e 55 L § seengt
FLi o 5 T4 (MAL) & G 4e ~ 3% 5 1§ g (MUD)
22l S TR o Tl L e Rk EE A

o] (MAL % TH) K3 -

S AS L

by

1. V. K. Garg, 1S95 CDMA and cdma2000, NJ:
Prentice Hall PTR, 2000.

2. H. G. Proakis, Digital communications, New
York: McGraw-Hill, 3rd Ed., 1995.

3. T. S Rappaport, Wireless communication:
principles & practice, New Jersey: Prentice Hall,
1996.

4. D. Parsons, The mobile radio propagation channel,
Addison-Wedley, 1992.

5. M. K. Simon and M.-S. Alouini, Digital
communication over fading channels, New Y ork:
John Wiely & Sons, 2000.

6. H. Meyr, M. Moeneclaey, and S. A. Fechtel,
Digital communication receivers: synchronization,
channel estimation, and signal processing, New
York: John Wiely & Sons, 1997.

7. TIA/EIA, Physical layer standard for cdma200
spread spectrum  systems, 3GPP2 Document
C.PO002-A. Edit Version 29, Nov. 18,1999.

8. A. Papoulis, Probability, random variables and
stochastic process}, New Y ork: McGraw-Hill, 3rd
Ed., 1991.

9. M. Abramowitz and I. A, Stegun, ed., Handbook
of mathematical functions, New York: Dover,
1972.

10. Y.-H. Hsu, “Analysis of complex tracking with
channel estimation in bandlimited rayleigh fading
channels” Mater Thesis, Deparment of
Communication Eng., National Chiao Tung Univ.,
Hsinchu, Taiwan, June 2000.

11. J. M. Holtzman, “A simple, accurate method to
calculate spread-spectrum multiple-access error
probabilities,” IEEE Trans. Commun., vol. 40,
NO. 3, pp.461-464, Mar. 1992.

12. M.-S. Alouini, S. W. Kim, A. Goldsimth, “RAKE
reception with maximal-ratio and equal-gain
combining for DS-CDMA systems in Nakagami
fading,” IEEE Universal Personal Comm., vol.2,
pp.708-712, 1997.

13. T. Eng, and B. Milstein, “Coherent DS-CDMA
performance in Nakagami multipath fadings,”
IEEE Trans. Commun., vol.44, pp.1117-1129,
Sept. 1996.

14. S-H. Hwang, K. Cho, W.-R. Cho, and E.-K.



15.

16.

17.

18.

19.

20.

21.

22.

23.

Hong, “Revese link synchronous DS-CDMA
cellular networks in Rayleigh multipath fading :
system capacity,” APCC/OECC Comm., val. 1,
1999

S. Willenegger, “cdma2000 Physical layer: an
overview,” Jour. Comm. Net., vol. 2, No. 1, Mar.
2000.

Y. S. Rao and A. Kripaani, "cdma2000 mobile
radio access for IMT-2000," IEEE International
Conference on Personal Wireless Communication,
pp.6-15, 1999.

M. Bickersta

, G. Hughes, C. Nicol, B. Xu ,and R.-H. Yan,
"DSP systems for next-generation mobile wireless
infrastructure,”  Proc. IEEE  International
Conference on Acoustics, Speech, and Signal, Val.
6, pp.3710-3713, 2000.

Y.-M Jang, "Performance analysis of RAKE
receivers for cdma2000 uplink in band-limited
Rayleigh fading channels,” Master Thess,
Department of Communication Eng., National
Chiao Tung Nuiv., Hsinchu, Taiwan, June 2001.
Spectrum Signal Processing Inc., Barcelona Quad
'C6x CompactPCl Board Technical Reference,
May 1999.

Spectrum Signal Processing Inc., "PMC-MAI 65
MHz 10-Bit A/D Converter Module,"User Guide
Revision 1.04, October 1999.

Spectrum Signal Processing Inc., "PEM-4WDC
Wideband PEM Down-Converter User Guide,"
Revision 1.00, October 2000.

Spectrum Signal Processing Inc., Barcelona Quad
C6x CompactPCl Board Windows NT/2000
Installation Guide, May 1999.

TI,” TMS320C6x DSP Design Workshop,” April
1999.



	page1
	page2
	page3
	page4
	page5
	page6
	page7

