SOFT ERROR CORRECTION IN A TDVA RADI O SYSTEM Field of the Invention The
present invention generally relates to correction of speech data in a radio
system and in particular to a nmethod.for enhanci ng erroneous speech frane
data in a TDVA cellul ar tel ephone system Background of the Invention

In a radio %yste whi ¢ch operates with tinme division nultiple access (e.g.
TDMA), dat SLBEACEGHS ASSISRIENt r 0l nmessages are transmitted in bursts over
certain ti myiYHObENSHeRR Gl RERFORMANCEN TG COMMIUNT CATTONSYDAIrA St at i ons.
The base st giyn@N adid COMIETRRDR WItRiriaen At lcoverae Ta DIsPLACEMENT and a
recei ver sidesegMmgytransmitter side includes, a speech coder, channel coder

and a nodul ator. The i i i : e 160 H(EH.rfe nanmely a
denodul at or, channel nggﬁlgié@nalﬁ%gfgggg#ﬁgg% era?x@ﬁs?%gtgé@.h'&?% e ?tPfansm' tted
froma nobile fation to a base station is speech-coded in the transm ssion
si de of th@ssﬁﬁﬁyl’e station and is divided into speech franes prior to
channel coding and transmssion in the formof bursts in accordance with

t he access cpmpruas ¢ Phvapssemblyahied22) omprising arwslityfiepsmigsior Hnes, dher e

t hese techniques are used, the voice signal is first coded into digital

dat a usual [fiystandisezohy irfterfue end hdsemblyr(6)8), which aref resifdctiecly disposed ahgiee, whi ch
equal s 160 sanples at 8 kHz sanpling rate. Next the digital voice data is

channel enggdjgpth@@q)AQ&@mg,_[ya&gm(‘gg)e%dgg%@cﬁ‘}gg,&l&ﬁ;}ﬁgl. At the receiver

si de the denodul ated data I's channe ecoded "and ‘corrected if the data is
corrupted. At |ast. the.receixued,vaice,.data, i as to ,a speech decoder,
Wb ch' egeAEPapE HignbdS: Rod? t B3oNAREE 1BE bl el BIRRERRGS BeTet o vor ce
data is erroneous, it will result in distorted output speech.

2 The nelemsats (62 which arefespirtively dogatedrab thewnd.care respestively Wispeses afr e
usually referred to as error conceal nent algorithns or bad franme masking
t echni ques saiirogtactealighmentrbody ( b¢) and extend fromta pusitioncdjsasrit paisaid Hee t he i nput
voi ce data to the speech decoder to decrease the effects of the

transm ssi o frdi 6hé ﬁ%"gﬁ B8 (RG8icY 884, daltPeonkRf elErB@x?t%ﬁ)qfeh{%rﬂHngaz%% geggm

effective they are y dependent on an accurate qual it

Actions are taken only if.the occurrence of..errors i s detecte | nput to
the error S’S?N?ﬁalaﬁgﬂtlagtﬁoéﬁ\oﬁaﬁﬁ? n8§’('88$k?&tpﬂ§t‘%ieé‘g‘ Yﬁ‘?a&t g@mieﬁ‘f(g?}mti on about
the "quality" of the data. It is well known to introduce a so-called BFI
(Bad Frane cPmgfisiag ecpntaeftasea and adingrraanectier aige forgn eldstriopheanaeetionavithg ar

radi o systens such as the d obal System for Mbile Comuni- cation (GSM or
t he Aneri cdime[J lpushlg (C2), Whichris [08BXE) asths respectiVh endsgsaid somict alighmeattibody i n t he
formof a binary signal to the speech decoder on the receiver side, which

denot es wh ; @ggd I neQ : . :
Appl i cati ogi g{reiu% dif ) Ogltgggécgﬁ?@gg ilélﬁgg?{)wg&{h’/g{lﬁg& hz?rl{gﬁggnﬁ,%? (r)iz‘itrt%aerrent

for Frane tectjon | i s- . timation.in,the.Recejver of a i 0

Cormunt cat 1H 2ay/of Shsond end e oo BnunifhelBudal unk S doBhectin esily
reference, discloses an error conceal ment, net hod which is an inprovenent
over the prbetng dgsignggisuch tlapt theyicen be matedrwithhbist and/arisecand-endeefn figtherat ent
application can be used either in the GSM or ADC systens, but the method is
descri bed ttiHlecamntigisition/datadinGht symicetor asshmblyptheaespeétivelventact gianetitng
patent application inproves the quality estinmati on when detecting

i nf or mati onedyiARSmaR A8 bedig alﬁmled iR Yheltonhit drlfardf é\%) (1989 b8RE aBIR tée gat is

avai lable in the receiver sighal path in conjunction th a so-cal

neural net, wth e _pur pose aof obtaini ap error jndication ich,is

et tor and Whrsnis S ieeh B Spte St (2, Atoing Elechieal S8 ey  he
af oresaid BFI. Such neural nets are known per se, but are applied in a
radi o receiftam sgidcoptpetslements (6dpr oved qual ity estimation of

3 received information frames (speech or data) in a sinple fashion. The
met hod of theigo-pending patent application can also be applied to achieve
i nproved quality estimation of parts of32a speech frane, for instance a
given block or a part of a given block within a speech frane. In the
North Anerican Digital Cellular System which conforns to the Electronic

I ndustries Association Interim Standard 54 (EIA 1S-54), an error

conceal nent algorithmis recomended. The quality neasurenent used to
detect erroneous speech data franes is a CRC flag. If no errors are
detected the received voice data frane is passed to the speech decoder. |f
the CRC flag detects an error in the nost protected class la bits the
previ ous speech frane energy and spectrum paraneters are repeated and
passed to the speech decoder. The renuni ning decoded bits for the frame are
passed to the speech decoder w thout nodification. In the proposed error
conceal ment algorithmof EIA I S-54 both the detection and the masking
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