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ABSTRACT In the discussion of digital mobile communication systems, the speech coder based on the high quality
low hit rate is an essential part of topics to overcome the limited avalability of radio spectrum, which will enhance
the commun:cation services,

In this paper we present the implementation and performance evaluation of 13 kbps RPE LTP speech coder. An
implementation of a real time full duplex coder with 75% of DSP loading rate using a single DSP chip has been
shown, and also the fixed point simulations for H /W implementation has been performed. Finally, analysis result for

relative bit importance of each transmitting parameter has been shown for channel coding,
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Type Source Bit Rate Gross Bit Rate
Ericsson RPE -LTP 13.0 kbps 19.5 kbps
Sweden CELP 8.7 kbps 13.0 kbps
AT & T SRC 12.0 kbps 16.0 kbps
US.A CELP 5.0 kbps 16.0 kbps
Motorola CELP 6.6 kbps 9.0 kbps
US.A.
NEC MPE-1.PC 3.0 kbps 9.7 kbps
Japan
NTT TCWVQ 6.7 khps 5.0 kbps
Japan
Northern 16.0 kbps
Telecom MPE-[LPC
Canada 3.0 kbps
CEPT / GSM RPE-LTP 13.0 kbps 22.8 kbps
Pan Europe
“British
Telecorn MPLE-LTP 9.6 kbps
UK.
CTIA VSELP 8 kbps 16 kbps
US.A.
RCR VSELP 6.7 kbps 11.2 kbps
Japan
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Transmitted Synthesized
+ Parameters Speech
|
Input
Speech -
Decoder }g—
Synthesized
Speech
T2 L g sk whe) e
Fig. 1. Prinaple of Analysis by Synthesis Coding Method
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{b) RPE-LTP Decoder

RPE Short Term
Decoding Long Term Prediction Synlh«?sis Post Processing
Filtering
M e s s
a 20 RPE Grid ' Synthesis ' . o
Position Filter 1/ A(z) Deemphasis —#
l Y A .
Xm¢ Z"a < Ty
Inverse L Reflection
APCM o ! Coefficients
1 4
r ;
LTP - Para. .
Xmer X max o Decoder Interpolation
‘% ? *LaR ;
. B o LAR
¢ : Reconsuucted LT Residual cr cr
' . . Decoder - Signals
d'r : Reconstructed ST Residual - Cocfficients Parameter
S, : ST Synthesis Output ¥~ :Received Data
r : Received
8 o1 Deemphasis Output LAR
[ 4

712l 2. RPELTP 34 43851
Fig. 2. RPE-LTP Speech Coder
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Fig. 3. Pitch Prediction Method by Open Loop Structure
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Table 3. Required Functions for Frged !’m‘xl]t] simulation
Function £ oof Description
Namme Argument
ADD 2 Overtlow Control»} Saturation-o- 283= 16BiC gl 41 ol 4,
=30768 ADD(varl, var2) < 39767
SUB 2 Overflow Controli} Saturation - k3= 6Bt w4 ol 4
= 32768 SUB(varl, var2)==varl —var2< 32767
Mult 2 6B w4,
Mult tvar], var?)=15B1t Shift Right of {varl ¥ var?)
Mult r 2 nbSeglel ol 16Bi -4l
ABS 1 Aiah el
DIV o L e R R LS 1 2 1A
DIVtvart, var?)=varl o var?, i varl var?
L mult 2 AR 5 T TN I I
Lomult (varl, var? )= 1Bic Shift Left of (varl % var?)
L ADD v ‘ Overflow Controlst Saturation - 723~ = He] 32Bit A 4ol
i
L-SUB 2 Overflow Controls}b Saturation & 724 5 o) 32Bit 4 4-9
NORM 2 Lovarlol 0% X 0™l A5 Xob s glqb Shift Lefte] o4
L -varZ=varl W6BIt 4ol w2Bi 40w ef gk
varZs=1_-var] 3Bt A el 6B A ae] sl
Clock ) : -
ook 41 472MHz Ring Signal ~
S.W. SP.
16
HANDSET BIO XF 2 ROM
— - DRR 4 ws§72c493
TLC32401 DATA ,,E
Anal?g TMS320C25 | {16 RAM
Creut [@—{pxr ADDR #——rgf T8¢
,f
PA2
VOICE INTQ INT4 Lawch [«——— Dataln
OUTPUT PA1
Latch $ Data Out
a2l 4. RPE LTE &b w8/ 1w ¢t
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Parameter RPE LTP

[rame Size 20 msee
Sub Frame Size 5 msce
Samplng Rate 5 KHz
3 LARSILARO)N 32 bt

{ LT Coeft.ih 3 hit

{ LTP Delavstas 28 hit

1 RPLE Grid( M) 3 bit

1 Block Max.( Xpax) 24 bit
o2 RPE Samplesixyti)) 156 bit
Gross Bt 260 bit
Bit Rates 13.0 Kbps
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