Real-Time H /W Implementation of RPE-LTP
Speech Coder
for Digital Mobile Communications
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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
Ernicsson RPE -LTP 13.0 kbps 19.5 kbps
Sweden CELP 8.7 kbps 13.0 kbps
AT & T SBC 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 kbps ) 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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Fig. 2. RPE-LTP Speech Coder
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Table 3. Required Functions for Frged !’(71‘1‘111 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 Aedloell
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 9 | Overflow Controlst Saturation - 723~ = He] 32Bit A 4ol
i
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