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Abstract

We developed a speech coder that can transfer data as well as speech for CDMA digital cellular

system. We describe the design method of the speech coder that uses QCELP algorithm for speech
coding. The speech coder is implemented on a single fixed-point DSP chip (TMS320C50). The coder
has the complexity such as 4K words in RAM, 10K words in ROM, and 33 MIPS in execution time.
The developed speech coder is fully tested and successfully working on the CDMA base station

system.

.M 8

FAEA Aula Foke Ad) Alslrh A4, ol FA

*IEER, BREFREWIT BEREE BRI
(Mobile Communications System Dept., ETRI)
*tOIEER, BEABRE ERTEN

(Detp.
University)

o EER, BB BiE TSR

(Dept. of Radio Engineering, Chungbuk National

of Electrical Engineering, Kyungsung

University)

et IR R, AU ZTENEEES T
(Dept. of Computer & Communication Enginee-
ring, Chonbuk National University)

B HT19964E3 23 H, AR U 19964E10H2H

(1558)

T
L

o] 875 Hu3h Akl Aol @} ola] o ol
4 B4 AZS) f%el ol RE AlSe] o4
& Qs AHl 7L gk o)e@ Fale] W) Al
AFe BE, eleeldE T}, FA5E Fo
Hstell iR F0rb FEoha ok webd Faehs
Fool) ool olF AAHOE $4% & i oA
® o] FEA 71%e] s ek ol Al o)
A Aageld 44 Alsel vad was g%
doletake Zol7] flal ool 24 FE3 7)ol A
51012050 ek T ol 554l Al2ulelA 84
E3h WS Fak abg 582 Folv] S8l e
FEol mBAL $4 Aul2ot shssjelo} aed,
54 A

L -

o]

9 5o 7elslofol shar A3 Bz
74 AA7F Aert shssledor gl

&2 TDMA (Time Division Multiple Access)



19964 10 EFITHEmE

of A% WA ® {39l 13 kbps AFES A=
RPE-LTP (Regular Pulse Excited Long Term
Prediction)'”! ¢} Hmle} adielx 7zt =gl 8
kbps 9} 6.7 kbps o4 abske= VSELP'?! 7} &
Foto g #AEle] ARRE Fof v}l TIA (Telecom-
munications Industry Association)t 2% (Qual-
comm)AtellA]  AgkE QCELP %aei%& CDMA
(Code Division Multiple Access)ol] 7]¥FS & B+
Yz ol5FAl Aladleld AMgE SRS R
% kel IS-96 (Interim Standard-96)'"' 22 |
stgich

QCELP <iz}&e CDMA HHdl A3eleE &
A Alse] ool uwlel 4742] HE-F (8 kbps, 4
kbps, 2 kbps, 1 kbps)& W= 7PH A4S de
CELP (Code Excited Linear Prediction)'®! ¢
9] 253} whdolcl AAZ QCELP dwe|&g o8
g ofe] AdlollA i AF-Fo] 4 kbpsell 717kE- 3
< AFES 7R, FEH A 9k MOS
(Mean Opinion Score) 7}eliAl MOS 7k 345 Hx
207 C" o] 5Bl Alsrleldi wlaa BEg
gt 2AS el

3 AF4eME ] QCELP duelEg 7MMkeR
T 4R3I ANusdck ey QCELP et
2]%-2 22 CDMA ol5%e 248 A% oj=
(mobile station)Zke] & (cal) HE A o]F F-53}
(double vocoding)ell 23t 84 3P} vlepdre) &
= o] WS AAs) Slste] AR Azl 53]
(packet bypass) 7155 dwgh}

w3k QCELP 9e]|&-2 shes] 54 Au)zel =
= )5S widgicl 2y AAAH R FAE
Al Ayt B4 dlofe} Au]~R Wb ERs Sl
B =5 Azl 3] s ol83ked sl SAF
33717F 54 dHelgl Mulx v)leE 383 FRE
BojFrt

B E=HolAle A& oloix QCELP dare]Eo|
disle] 7hERs) A E F CDMA ©]58448 4%
F3sprle] AA 2 e djsle] r)gslas} gk

II. QCELP &t712|Z9| 742

QCELP ¢4 #3531 4ol 71 2 S48 o4
zo) olixgel wet HaEe]l Wske sl A

fe 0
2

>
il

SJ

(1559)

#334% B % 1048 73

253} whalolch o] WAl oukak EAl wbAlQl Es}
Azwold g Alztol AA B3h Azke) 60-70% A
55 AARkcHs A ol8ste] &x EAe) A3t g
o] & HEFEH LHAES FEIY 5 ke
o] gle! 71 1 o) CDMA TRE o] FEA 4]
2uloll] A §9Re oF 1.74] BeiFE Fe3 A%
& 3l dloleh MEES T =agle) gAlAlE o
2] 3o aree] ool wel AREE= 3EFe) ¥
ezt wlsrgte 2 AR Aegol wel 7t sl
nlejol] ahde)is wlESe) AAES dejdich 7 A%
Foll whe vlE ghe 18] 1) vehich

LPC 40 20

Pitch 10 10 10 10 10 10

Cedebook |10 IIO 10 IIO 10 ]IO 10 ll() e 10 10 l to

LPC 10 10

Pitch 10 0
Codebook 10 ] 10 o

28 1. AFE wE S A7 vE 3
Fig. 1. Bit Allocation for Each Data Rate.
QCELP -84 #3538 whre] w538 g2 19 2
o} ol Al3E 8 kHzE MEHF obd 16070
o] AES ZH= 20 ms EYJ R oAt ArAt
T g g o)8sled 103 LPC AlsE Alkslar
olgAl A% LPC Alg+= LSP (Line Spectrum
Pairs) gho2 Wizt & 7 g5l 39 v|ER o
23y 7h gx)ep Zok RIygle] LSP 3
Ao} vk A Zyde) LSP #ES ¥ o=y
dojzle}t. QCELP dxe|Ee 4/ 53 Wi
o7 oy Azt A4 Al E wlusl
2AE Zole WEko g SAXNEE H3 )

Thgh Pass J Hamming Get LPC 0 ISP Inerpolation |_ | 1-5P 1o LPC
Files Window i Conversion LsP Conversion

28 2. QCELP ¥xe&e] #3533 34
Fig. 2. Block Diagram of QCELP Encoder.



74 CDMA o584l Anelg ARS8y HA 9 79

1. CDMA

oo

SH5 =579 A

1. 70 &

el CDMAS f4Y33]e 34459 ¥&
1 B0 7|8 lEWy oz} o)F Hidle) ulE
w3 AaHg A dolgl Mulag & 5 gleE A7l
3] Ve = Al o] NIl gAY B
/5% H El 98 sleE e daEjs e
CDMA olgwfellrel ek 418 21 Qlejso]
F2 G qlEige] A% =4 CDSP (Control
Digital Signal Processor) SlE]#e]~9} PCM gl
do]~2 thelel. CDSP lEjsolais SAJH- 5317
oF FAbte] A4S Sl Ao, PCM 9l
Holxe fadwate] H45E s dA=EL

Power Up

Initialization

Init_Vocoder Command
from CDSP

Vocoder Reference Strobe
from Interleaver

Output 40 PCM
samples

————p Decode /
Packet Bypass
—

Completed

Complete encoding

22l 3. CDMA
)
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Table 2. Performance Comparison of High
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of single precision variables (ex QCELP.
ample).
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Sent 1 : The pipe began to rust while new. (Fe-

male)
Sent 2 : Add the sum to the product of these th-
ree. (Female)

Sent 3:0ak is strong and also gives shade.

(Male)

Sent 4 :Thieves who rob friends deserve jail
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Sent 5:Cats and dogs each hate the other.
(Male)
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Table 3. The Complexity of Speech Coder

for CDMA.
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