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A technique for eliminating, or at least reducing, the effects of these error conditions
20  is called Forward Error Correction (FEC). In general, the employment of an FEC technique
entails transmitting error detection data and error correction data along with the bearer data.
The error detection data and error correction data are typically derived from the bearer data
itself by employing an error detection algorithm and error correction algorithm known to the
receiver as well as the ransmitter, and in the case of a digital wireless communications
25  systems, a remote station and a central station in communication with one another.

FEC techniques have been employed in Time Division Multiple Access (TDMA)
and Code Division Multiple Access (CDMA) wireless communications systems. For
example, TDMA systems typically allow communication between a plurality of remote
stations and a central station using the same frequency band and transmitting bearer data

30  between remote stations and the central station during discrete time periods (i.e., each
remote station transmits and receives bearer data broken up into bearer data bursts during

respective time slots of cyclically repeating time frames).
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As a result, the BER of bearer data transmitted between the central station and a
remote station varies with each particular remote station and with time with respect to each

remote station making it difficult to systematically select an FEC error correction algorithm

2
h

that optimizes both the transmission overhead and error protection capability. To provide
high quality communication between the central station and any given remote station during
any given time period, the error correction algorithm is generally selected based on the
worst-case BER, and is thus overly robust in most situations, resulting in undesirably high
overhead and reduced overall data throughput for the system.

30 There thus is a need for a communications system that employs an FEC arrangement
that among other things, maximizes the amount of bearer data transmitted between the

central station and any given remote station at any given time, while still providing an
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such techniques as, e.g., measuring the number of defective corrected bearer data packets
(1.e., block error rate (BLER)) or measuring the number of bit errors in the uncorrected
bearer data packets (i.e., bit error rate (BER)). A subsequent error correction algorithm,
which may be the same as the initial error correction algorithm, is selected from the

25 plurality of error correction algorithms based in part upon the determined error rate level.

A second plurality of error correctable bearer data packets is transmitted between the

first communications terminal and the second communications terminal during a second
multi-frame. The subsequent selected error correction algorithm is employed to generate
error correction data, which is transmitted with the second plurality of error correctable

30  bearer data packets. The second plurality of error correctable bearer data packets are
corrected within the limits of the second selected error correction algorithm. The error rate

leve] of the communication channe! between the first communications terminal and the
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ransmlijss%r)ll of bearer data, and the downlink comrmunication between the FEC dynamic

central station 104 and a particular FEC dynamic remote station 106 is time isolated from
the uplink communication between the FEC dynamic central station 104 and that particular
FEC dynamic remote station 106. As shown in Fig. 3, the downlink/uplink frequency is

25  divided into cyclically repeating time frames 108(3), which are further divided into time
slots 110(3). Half of the time slots 110(3) are dedicated to downlink transmissions of data,
and half of the time slots 110(3) are dedicated to uplink transmissions of data. It should be
noted, however, that number of time slots 110(3) dedicated to the respective downlink and
uplink transmissions can be unbalanced. Each FEC dynamic remote station 106 is assigned

30  a pair of time slots 110(3) during which it can respectively receive downlink error
correctable bearer data packets from the FEC dynamic central station 104 and transmit

uplink error correctable bearer data packets to the FEC dynamic central station 104 (in this
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20  remote station 106 comprises a processor 112 that orchestrates the timing of the error
correctable uplink bearer data transmissions. The uplink error correctable bearer data
packets comprise uplink traffic data originating from an input/output device 114 electrically
coupled to the FEC dynamic remote station 106. The input/output device 114 is typically a
voice encoder/decoder or data source/sink, such as, e.g., a personal computer (PC). The
25  processor 112 is electrically coupled to and performs handshaking operations with the
input/output device 114 during which uplink traffic data is transferred from the input/output
device 114. The amount of uplink traffic data transferred from the input/output device 114
to form a single uplink bearer data packet can be varied by the processor 112. The
input/output device 114 is electrically coupled and transfers uplink bearer data packets to an
30 error detection encoder 116.

The processor 112 is also electrically coupled and transfers uplink control data (such

as, e.g., status data informing the FEC dynamic central station 104), to the error detection
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processor 112 dynamically selects the particular error correction algorithm to be employed
by the error correction encoder 118. In alternative embodiments, the particular type and
amount of error correction algorithms available to the error correction encoder 118 vary
from those described above. For instance, eleven error correction algorithms, whether of the
25  Hamming type or otherwise, can be employed, with the overhead of the error correction
algorithms varying by 10% between a range of 0% and 100%. In further altemnative
embodiments, an error correction algorithm can be variable, so that, rather than selecting an
error correction algorithm, the overhead of the error correction algorithm is varied.
The error correction encoder 118 is electrically coupled to a modulator 120, which
30  modulates the uplink error correctable bearer data packet onto a carrier frequency. The

modulator 120 is electrically coupled to transmitter 122, which amplifies and filters the

uplink error correctable bearer data packet. The transmitter is electrically coupled to an



9 antenna 124, which transmits the uplink error correctabl e bearer adf‘kﬁv 2001
packet over-the-air to the FEC dynam c central station 104. The FE '
dynam c r eMBO&7EFati on 106 al so receives downlink error coepcetkanesbearer
data packets fromthe FEC dynam c central station 104 in accordance with
the TDMW FDD 5 or TDMVA/ TDD arrangenent ¢espectively depicted in Figs. 2
and 3. As adrivatine, which Méndsias e hshi nAm enot e
station processor 112 orchestrat g@%ﬁﬁgﬁ&ﬁiﬁ%?ﬁﬁg%ggﬁm ?ﬁgé/rggg%]grtg dat a
r ecept i on.thTRECdbmaminkengrl satiopdiltect abl e bearer data packets conprise

downlink traffi dl_a%a originating f.ro i nput/ out put  devi ce 114’
electrically coﬁbel e tdéfmi’%lé TEREC §IPHY %f’a[l]é?lfet‘:éll"e% AYnipk emmgnconpgiable bearer
i nput/ out pika FRYER Frokd the FIT dhabiiCcdnfbi AMNAME 155 orf@alncegst,vﬁ{n itﬁ%n]'ﬁlgﬁ(ébge of

the wirel ess communi cations system 100 1s typically an interface to
comunidc atdrodaMA¢TIAbY krangeroént asspeaivgly, depicRudihiFepsSRiahd Red s witl thobging Net wor k
(PSTN), or, a dat a net wor Kk, suclgrc(taa, e._g., the Internet. The antenna 124
recei ves aeﬂ{f\f\/ﬁfl‘iaﬁ?nérr“f%‘rm%él?er Haanp eanf S@HpR PIpaeseet | Idvashesries e r £ r om

the FEC dwna%%fmm}iﬁtbasﬂep&tal%%@a_e @@tds%ﬁﬁ%%oé c%ﬁ%ntgﬁa& bLG@ data

coupled to the receiver 126, whi selects t down error
cor r ect abl mchaarempdset dovpdiok eaffoehianaiginaling froee en irput/dRputideviek @t4'ri cal |y
coupled to,a

der‘iodul tQr éZ% V\4]i ch, extracts, the downlink error
correct abl®° %ﬁ]_é'rcoﬂg]tﬁg%_ eEEC B $eaLrRla tons L8 glrsaputssmt devicerid' on
demdyloat ahe FER dyhafhClnlrhCRion 169 4Rk 8ty Ml R b RimERLGGH b ndRpager 130,

whi ch processes ‘and corrects t ownlink error correcta earer data
packet acogpidiliigarnt mter@e ana esrmmonicaions aétwark, abgoss, &lgma Pablc Swittlkkds case, a
Hapm ng eryor correcti 22 g_bgorithm Li ke the error correction encoder 118,
the error CoOTADEBE NGRVerEABRIEN): P13 dita netyoslkisuch 5. eRatthq intereet. configured to

operate in a W%‘%%ﬁ? E)é?:@itveél\é g&vﬁln& e%??gﬁ%stﬂéggé&ér%a#%c{t &0t Rt NE

current error correc earer data packe escri- her Del ow,
t he processofrorh1Re FECdynimizl deytra glatich $04. "Ehpatiérinaulals @édiiEally@bhgied icon
al gorithm\}bg be enpl oyed by the error_ 25 correction decoder 130. In

al ter nat i V8° BBEET hethiPduch slecisdbe fevmlink erppeoratstrbimiesar daip pagkep phannel.
correct i orpgl &Hérhfﬁg ié‘%@étk@ﬂﬁoﬁfge& 0€a & Sl i1 [ Gl eSi&%gg&a’é dbwgiifer Y
escri bed a he y

from t hose ove. rror correctron decoder can on
correct therodommtdtatle bedrardacopacies bl the riiafequahay dapacket Wi thin the

he error cor r CadSIeIBIAIdRS i Ui ouplEs (o TR EoTH B GRPAIenk or r o
oot skt aBachte g AP el D SR s 0,
packet20wi tam earor esirekimin atgontiim, ahd in tH\VeaR€) A AMEMOE1etth7 ¢arr&AGTh WO ST ke
the error correction encoder 118, the error correction decoder 130 is dynamic in that it is
configured to operate in a manner consistent with the encoder algorithm applied to the
current error correctable bearer data packet. As described further below, the processor 112
dynamically selects the particular error correction algorithm to be employed by the error
25 correction decoder 130. In alternative embodiments, the particular type and amount of error
correction algorithms available to the error correction decoder 130 vary from those
described above,
The error correction decoder 130 can only correct the downlink error correctable
bearer data packet within the limits of the particular error correction algorithm employed.
30  Although the error correction decoder 130 attempts to correct the downlink error correctable

bearer data packet, it is possible that the error correction decoder 130 can output a corrected

downlink error correctable bearer data packet with a residual error.



10 The error correction decoder 130 is electrically coupled and trarifhﬁ]rv%m
the corrected downlink error correctabl e bearer data packet to an error ,
det ecti onwae@pder: 132, which processes and detects any repEflugdo eép0rs in
the corrected downlink error correctable bearer data packets according to
an Lrror detection algorithm such as a @RC error detection 5 algorithm

The error det e%ﬂe%o@%&ﬁﬁgfon@&&ﬁ'w g%\ﬂﬁ%?c'éﬂ%%&Eylje%yan(attﬁ%fe;sxgﬁ?org{gtet rror

detection algorithns wthout straying fromt Inclrples tau hi s
i nvent i on.downlinkktrer catdcublepdacdidaapiasket & &i ¢ deREti@r de@6ddTaACR | WRILRT I OF
detection decoder cqonprises the error correction decoder 130 and error
det ect | on RIREERE AnG dotectyBy gisidiial HErein the pormrsteddiomvniish egerrareeciabletnarer

d l'i nk . 2d d | : ket ,
and ey praniscsn bR bl Srokherbt 2hAtn B S AR AR 0SB R T 1

has anser raborithifii Thaktogdaehiardtodtal 32 pag keweveglerNGNdiHed 19Pes offtgoer I or
detection decoder 132 is electrically coupled and transfers the downlink
bear er datdgtegteikalgorithens wWhoui sueyied frpm: thelpyncpies trughi Sy dowin venkon.riaf f i ¢

data. The error det .ion decoder 132 is . also electrical.ly coupled and
trans or s SreburepiRindhy’ £ SReRedy SridugPrad MR RSt diis e 5
el ectri calekr eatrgltiof deoRpU3Peid @rdiiieltansisiakicdsgperations with the

i nput/output device 114 during which downlink traffic data is transferred

to the input/ odthsuwrroddeiegieomdesoderiiia sepasalen the flownhinkl donkot dait fiom that a
transf.erred to e input/output device 114 can be.vari.ed t he processor
115" AL Rlrtdted divh Bt hére Blaahh ST idlagie 3 G me s R RES
timng of HeBRrd4Q gﬁél@ﬂ&ﬁlﬂ 88 e ARANRERP b bodted AL HdcRATe®instQiFREGHE R C

renote station 10 but is also internally configured and arranged with
t he i nput /dsteciion defodecB321is 4lectsoally couptedeanditmnsiersnbodevnlinkhearsr dejp packet

correctio ecoder 130Q,, and ror _detecti.on.decoder 1 to orchestrate the
Fect pr ocalo SiaRiovR s PR A TE e Rk A g o PO e et Bt SRS
Fig. 5A tide e'fe%ﬁ%iéia‘ﬂg%ﬁhﬁleﬂ%H@Erﬁnﬁér@iﬂe?%nﬁbl%@ast%%e FrbesSQMNI SR pRoceddr
Central Processing Unit (CPU) 134, which perforns the processing functions

i n t hdSFEG12dyslastricalhesmipicdsp and perfdros. handsbaling opgaiors Mith tharingweuipahpri ses
ener ot e GBFich R4 ARG Mo U A B e S SRS S b PR AR TS
correct domplanfnebf @wnaik RFhaBhe tARAESEd HRAinPAFKHRIR detice AF4 SRS t D

the present inventions. These instructions preferably take the formof a 30
conput er Jufthevarogessoohtzam enbedded in nenory, such as, e.g., a ROM chip, or

e 100 e, ey e BB P O B0y
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intemnally configured and arranged with the input/output device 114, error correction
encoder 118, error correction decoder 130, and error detection decoder 132 to orchestrate
the reciprocal dynamic FEC arrangement of the present invention.
As shown in Fig. 5A, the FEC dynamic remote station processor 112 comprises a
25  Central Processing Unit (CPU) 134, which performs the processing functions in the FEC
dynamic remote station 106, The processor 112 further comprises instructions that allow
the FEC dynamic remote station 106 to dynamically generate uplink error correctable bearer
data packets and dynamically correct downlink error correctable bearer data packets in
accordance with the present inventions. These instructions preferably take the form of a
30  computer software program embedded in memory, such as, e.g., a ROM chip, or fixed logic,

such as, e.g., an ASIC, which can be either on-board or separate from the CPU 134. The

FEC dynamic remote station processor 112 further comprises various memory locations for



|1 the storage of status data concerning the FEC arrangenent enpl oye;[j B%
the wirel ess comuni cations system 100. For the purposes of illust i ,2003
t hese nenwgod/werti ons are depicted in Fig. 5A as regi st ercrudobnshoul d be
under st ood, however, that any nenory storage vehicle that allows for the
storage and access of data can be enployed. 5 The FEC dynam c renote
station pERcesesd oflstdud dALkmcbiighd @6 Fgﬁtdﬁéﬁgéﬁéﬁﬁm%m e& 6} hiisdlgori thns
that are enployed by the error correction encoder 1§ and error correction
decoder 1sonmpncaperscessorl 001 For tepumsss afillugiatink, thdsg manidimiapeaisfarecat i on
register 136  .which.stores a data value (A) i g)iqcatin the type and | evel
of the er%‘%‘_ﬁmc?&“? bg, F%ﬁséfiz:@%‘?fﬁ Risfoyd e in E%‘ﬁbqﬂ ¥EVBy h@yrfﬁ%nwﬁ@fﬁse
renote st gthioR HAGIERs ﬁﬁmoﬁgéam&%tofu%'cshlfbé&ﬁ{%yécp correctabl e bearer
data packet with error correctron data. The data value (A) stored in the

upl i nk3 al gori t Ae §PEcdynamat remwoter tgictprocet 86 1il 3 tre¢kshiey resppcale tgor'cdirection

i ndi cati ng, no.err rithm, "I1" indjcating the | owl evel

r correction al go
error cor PESDIERF GREF PRRIGYSGPY hs-error perrection feotHel 1§ 45H SFHoU EITeshpr
correctio ' ' L3 ' i i fHded to
t hese par tef(?glggpdéﬁﬂgrﬁg%F%géE?g?\rﬂgﬁ%gr%tuhjr}regggggﬁggnsﬁfﬁg ?}C?g”g ﬁgﬂr@t%/pes of
error 15which sats adatalvalae (AhimEicatibdhettygemdriédeh gf the errot ddreptiomap@item
taught by this invention. _As ~ shown in Fi gl 4A, the processor 112 i's
el ect ri cathd i scompiped Bghe RECsypamicagmptectdtion 1R iparnend thegrurigpt yphiak expe
procesgor céiﬂ% S0 peadi i fla éﬂglgeet‘ %ﬁ{h]negmtr le‘r f[oh Qllé a‘?ul'ggﬁdté U!ﬁhé Ezg)c%lérleg A hen
register , transmt control signal to the error cofrection encoder
118, sSpecupliknggbhdmpspetiticatioarregieter 036 B@ith@Gigudine af Uphickimg fi®erag enpl oyed
by the error correction encoder 118 when 20 appending the current uplink
error cor FEEEAI9P alasaidina, 1d indicahiag kst lowlerel erppeorEes HeralgpBmi &t 22° The FEC

dynamc r t-on CE : gmg's Lk Lt
speci fi caﬁmg%a%?gé}?es%]gl?lé%gg, V\%?%Fl&go%‘ (gl(rf S aﬂq'da éﬁvgﬂ%{g&f@)ﬂ“?‘%@?é&&% t he
type and belialitedfo these paticuddr eti@f EEEEtION alogitHnd dhid canrlohydechiiiey tipes of drtor
dynam'f renote statign 106 to correct the current downlink error

a

cor r ekt abFTERAR @leogiims Wy depgriire Bpmghe prnGiples aBght Parthls invysatignmt As 25

val ue (B) sl%ﬂrie ﬁldl;‘,i'g.[hiﬂﬁ%lﬁ&\é\%!)ﬁh 23k 9[‘%5&&5@0?0‘?@%&8 ﬁﬁt%né%g rc?r?%%%h ,%lic;p?i@? A

equal to either indicating no error rection a

i ndi cati ngl18,ve thatkd proedssearin Brcat aftecadceing thé gplinld Adgarithn spelificanidh eeglisterg t he
hi gh-1evel _error correction algorithm As shown in Fig. 4A, _the processor
112 is el éégsrtra@awy contipl sednal 19 the ey Gogieciery snseds dA 8 peeifidre hpartigslay hat
the proc . Mol : ' | gorithm
speci fi catg ?gﬁéor%%ﬁ%fggogtgmfgge epﬁ é%%b} %ge %g(%t% ?%F&go?igéglg \tp@“é Eéﬂgr ror

corr e2@ i onppiadigahe didtens pElinkf &rian gofréeatdabédreridaay packdt vdth @furicentdtion data.

al gorithmto be errglgodi/ed by the error correction decoder 130 when
correcting the IB&FESYNaBIGTEMRRE L3tiompreessyas dd ppappes psovalink algaater . Wo

04/ 70772 l'pe’l:ifli\lgt{og%gster 138, which stores a data vaiue (B) indicating the type and level of the
error correction algorithm employed by the FEC dynamic remote station 106 to correct the
current downlink error correctable bearer data packet with error correction data. The data

25  value (B) stored in the downlink algorithm specification register 138 is equal to either “0”
indicating no error correction algorithm, “1” indicating the low-level error correction
algorithm, or “2” indicating the high-level error correction algorithm. As shown in Fig. 4A,
the processor 112 is electrically coupled to the error correction decoder 130, so that the
processor 112 can, after the CPU 134 accesses the downlink algorithm specification register

30 138, transmit a control signal to the error correction decoder 130 specifying the particular
error cortection algorithm to be employed by the error correction decoder 130 when

correcting the current downlink error correctable bearer data packet.



PCTNSOO't 2574 12 As shown in Fig. 7, cyclically repeating tine fralgﬁg i%ﬁ
are grouped into cyclically repeating nulti-franes 156. The tine fra 0 3
comonl y r¥g0&s¥R the TDMA/ FDD formatted downlink tine fPEm&SINNRS8H1) and
uplink tine frames 108(2) shown in Fig. 2 and the TDVW TDD formatted
downlink/uplii.k tinme frames 108(3) show2 in Fig. 3. The 5 nulti-frames 156

commonl y repr esasshalawi Fiak7, mutlidatl§ r@ﬁa&r_g%gﬁc]g ﬂr)am@@doﬂéﬁ 'gn:l&f;&a %o cylcligdTRS

156(2) respectively conprisi ngi_ t he TDVAJ ormatted downlink ti'me franes
108(1) andepgtingmiltirfamesalids The gpe)framasd 08 hemeont iepicsand ierKOMAEDDS r ames
156(3) co |.Sing 1 TDD farmat ted,. downl i.nk/ uphink .time franmes

Ton(3). The ool EAEEARE [ ERGN RS0 e (el Phhfondan P didd at e

by the partht qWMA/TDDEofh&EE dbORlIAR AU iBe MBEN16419) EGm Y RRTBCTHENDt €
station processor 112 selects an error correction algorithm™ That is, the
procesSor mati-Bamngs b¥i eammsoriy repressnt dooynd sk riwn-feamps rliS 6 hramtLiep] indy tene

articulargti frame 108 considered, a t. tine.frane 108 of the
ol 11 <F r anxirh e S Ry RS SR SR TN 0 vt SOPHEK Phs emsg, The
processor {lgk21\GRARIPIARSinR fArhR 1foeﬁzy%hri§e’&%{ﬁr&yupniﬁ%ﬁﬂﬂra&é9asatf@j ch stores

a 15 data value (i) indicating t € nunber of time frames 108 that have
passed i n eomprsing ©alDMA TP Dffpraratted 86wnlisk/ s mkniimefriEnes. 10843). (The nembear

det ect i d 132 1 | ectricall I to the, [ 1
Chat the eitiare femgs (v ek oub-iims {365 S0a6E p dmreRiadiangime 4% na”
procesyor dubghdbs ael FTSC H?ﬁﬂllimqn%te ?tafsi%’t‘é‘{v}lolf;&goﬁrﬁ%@le&?% %ﬁ&@&in%d?&?r er

data packet. "For each con si gnal romthe error detection decoder
132 i ndi catlgorghinhakhaais2 theqwoaeksonk 1 2onlpselects me etraddoerebi@r dgorithmalupag ket has

been received t he FEC dynam.¢c renote station 106, .the data val ye (i) in
the t1 e MR HERE e D Fafgﬁlfgﬂf%ﬂr%iﬁ%laﬁfsﬂ%trﬁ@ﬁé858&5'591“1%-#@611@& W
processor Jdi2h R i8% AR fumder 8 EmE §Qigt qe?lg_142, which stores a data

e

value (L) 1indicating the tine trame 108 of t current nulti-frame 156
duri ng whi ch t HEhgprocesssor] 2icbihpsistsectirse frame énaramergarregster bid, alhiphrsidresa The

dat a | ue, (L) .i s,.set,.by specifying.the. 25 er, of tinme, franes 108 in
he. cUor ettt i Fijrating B mber P me FaBen b0y Bt e POt/ BB i n ¢ he
tinme framgniRchanensel AL SRbwh ﬁ{pi;.%, tHd &Portda&cﬁﬁﬁe Beb@bUB2GL diedtRcd

1
multi-frame register 142 to determ ne whether t current tine franme 108
i s the | astoupleduo thegpreces&8 1i1a, totbatabe ereortdetrotion ddéaoderel 32 caf seradrackontrok

whet her the rror correction algorithmshould be currently,. sel ected. For
ot ance, 31 AR SFSPCORF 102 FIGeaROE SGORLE 4 dP TR PG CRTHCIDIR AR GFE ¢ ane
156 i ncl udegxdO® ot Lath JohﬁrBPﬁ%l?]a?gem s &?Hwé@&et%%hﬁ%éodeﬂ]% iﬁ%i%ﬁ’t‘ingqﬁﬁtraeCt Ion

algorithmif the data val ue equal s 100, indicating 100t h "and | ast

ti me 20amedobdBinkfentoneomentatdnbeasetdatafpatk his beenfreceived by Qi FAC Gyhi@vc 2608te
station 106, the data value (1) in the time frame incremental register 140 is incremented by
one. The processor 112 comprises a multi-frame register 142, which stores a data value (L)
indicating the time frame 108 of the current multi-frame 156 during which the processor
112 selects the error correction algorithm. The data value (L) is set by specifying the
25  number of time frames 108 in the current multi-frame 156.

The CPU 134 compares the data value (i) in the time frame incremental register 140
with the data value (L) in the multi-frame register 142 to determine whether the current time
frame 108 is the iast time frame 108 in the current multi-frame 56, and thus whether the
error correction algorithm should be currently selected. For instance, if the data value (L) is

30  set to 100, the current multi-frame 156 includes 100 time frames 108. The CPU 134 selects
the error correction algorithm if the data value (i) equals 100, indicating the 100th and last

time frame 108 of the current set of 100 time frames 108.



WD 00/ 70772 PCT/ USOQ 12579 13 The FEC dynamic renote station processor 112
deternmines an error rate level of the cormmunication channel between 1t hi0FHE
dynam c rewst@®@/9t7ati on 106 and the FEC dynam c central st atir@Rookd439 and
nore particularly an actual block error rate (BLER) |evel of the downlink
error correctable bearer data packets tnansmtted during the current

multi-frame 5 IfG FEC aghest ferldfe E‘t@ﬁ@f?pfbgﬁgorfl(w d@fé?rﬁ&%@éu %orrrglgieéﬂ of the

specification, the current BLER |evel refers to the current or any
esti mat i orfemrpENessfon cirpepbawesstbe FEC2lyoanprremes: seatiBh ER andhe FREOYyakmic
regi ster 144 t.hat. staores a data val ye {j al to the nunber of corrected
downl i nk &3V a&'&f‘&%ﬁa@ﬁé‘t“ém Pﬁ“\ﬁﬁ?ﬁhaéﬁgwﬁgﬁckéﬁér rissEAER) level ofthei e, a

def ecti ve Qnliake8dr caRWMAbicUeaRREALS badh | prrent BLER
| evel can be determ ned frgmthe 105‘%161?{5%\?5?‘5#3‘%??5‘3 é&el?%—rgr%u tétfremc'-*tei on
decodep 1326i dt shouldtheimadd thatdoupirpebet of thisappriDesivg ohe LikrZent BEER 1B rdfbe
error detect,ion decgﬂgé 132 can send to the processor 112 a control signal

i ndi cat i nd® HFeYBERS 06 FRCHEIAHERS Verephr thegurecesssum? FeRPIbESPR BLERat a
packet. FoficreRehal eofder Pha Y?Hagﬂglje 2 anb vfilruggﬁ:) E@fal & lrhgrnuﬂﬁérecftc' Q0. decoder 132
a e? rected do nk B

I ndi cating the presénce of ective c wil i ear er data
packet, t liewniink beabudnt packets iBlvhieh ianiess 0RO fealdudSerfoedies elefetdde éfrected

I ncrement edw% o%e. preg ously stated, during the last tine frame 108 of
the curredCMRHRKPAFLAAYE Aasket e FreccuserbRT-ERAeeb ean berdetarminedifsoethcor 112

sel ecg o t Hefe's L ON. i t.o.be | 0 by
he. of Lor coa bl P THESReFAefRLRR! | 27l dBNl LTS b SR ATE: 13,
and the ermso dhat cloreranideeiatedmdder 1130amdent hethk baodysaam Ca eanml sigedlat i on 106

20 during.the next nmulti-frane 156. The processor 112 conprises a mninmum
BLER t hr edPfBFainedis preggpcs Pt dafagiva carecerdqlimkiiesrr dav pagket. dFos etchr egi st er

148, whi CRohSIGAE] ¥l foSliRL ErrortReRudPldiBierINb iAfithiiblind DElEAI b10 di e

m ni nrum t ol erab BLER level, the triggering o I ndi cat e t hat
t he curr edefeetivocormetedelotintink bégeardatdpickes, the data @blus (j) irBBUER hecrefignthlmnum
toleraple BLER | evel, the triggering of which would indicate that the
current 25eELIAAS IncEeRensd By i t hm i s not robust enough. Thus, data

value (M is sei é’x{iﬁgs?f\%;?ép,%étﬁgl%t ﬁ&ﬁ&é@ﬁ@g%ﬁen@aﬁ}-ﬁw%sto a

current BLER | ev trigger selection o € nex ower “éfrr’or
corr ect i othesF O diyhdmic rShotelseatiby prodedsar Vi@l sekecshe o the elirebyraneeieftonng a
m ni mum BLER threshold | evel equal to a current BLER |l evel that wll

trigger séleegihmhiodie enmieyeddwthssrgeprestiogeneeser dE8 obthe ZEGofinemis ceBEahuse
t he dat : ' : t
e data yakug 16MNind &ﬁ@%?{ﬁ@cﬁgﬁg&% 138 of e O btha 9&@9@&%})_61 ata

value (M, the data value reater t a value he CPU
134 r28pedbriugthe reampahieBamb é56 alle pradaseor(1j1) comptifte aBhikdtninm B1ERethteahold

regi ster 144 wt hMe data val ug EH’ in the m ni num BLER t hreshol d set

regi st er FordeRisgT g“g]/aﬂ}?.xlw LER threshold set register 148, which respectively store

data values (M) and (N) indicating ihe minimum tolerable BLER level, the triggering of
which would indicate that the current error correction algorithm is too robust, and the
maximum tolerable BLER level, the triggering of which would indicate that the current

25  error correction algorithm is not robust enough. Thus, data value (M) is set by specifying a
minimum BLER threshold level equal to a current BLER level that will trigger selection of
the next lower error correction algorithm. Similarly, data value (N) is set by specifying a
minimum BLER threshold level equal to a current BLER level that will trigger selection of
the next higher error correction algorithm. Because the data value (N) represents a higher

30  threshold than does the data value (M), the data value (N) is greater than the data value (M).

The CPU 134 respectively compares the data value (j) in the BLER incremental

register 144 with the data value (M) in the minimum BLER threshold set register 146 and



I I NOV 2003 PCT/USO00/ 12579 14 the data value (N) in the maxi num BLER
threshol d set register 148 to deternmine which error correction al gdrl Nowi00)
i s sel ecte®o®gp™7enstance, if the data value (M is set toporTaaghishe data
value (N) is set to 15, the CPU 134 selects the next |lower error correction
algorithmif the data value 1i) is lessjsthan 5. In this case, if the

hi gh-revel (R ANRRINGS iR akaani SR hﬁesﬁoﬁ%ﬁ%g{s{g 1hgid . nsn%g%ﬁipg cPU

134 selects the low | ével error correction al gor m an w-| evel
error cor reetricorreatioagongarithmds saleteek. rkor isenes ¢f thedatahvgliei(b4) R ies tC8Ine e Y
no error correction algorithm If the data

bei t U 134 sel ect
V:: Eg (Ju)s egééa é%ﬁ%&:)t 1§ S‘E}rtosigr‘gg N 1 3asglests sheoneay lpaver emongorrestien alpemthnsf t he
CPU 134 : 4 i on. ' |f. the dat |

7, 15 cobeoha b 0 LE0haRs] JSRLETH PR kAL Ll DAl e

corr ecty oncutegdy btingusdd) tiehCBU 034 eeledtd the Mav-lievet dredt@brieédd al ERItRACAHdAN
al gori thm%rp the high- level error correction algorithmis currently being
used, the BPIPVEVeLETHCoTeetnn Fggihmeyap ererqonreciey 2lgetithonis shgonlytbemg and

if no erro ' rithmis currently bei ed, the. CPU 134
!sel ects t h%seﬁ’g\%v% ?nge esr%lregg nl?c?rnroél% rirec?nm'é%lﬁ?)?%hﬁft n&ﬁ%?’%“‘?’r&ﬁﬁgﬂ?ayﬁg CPU
134 mai nt agrastet then Bundequadio SERGRANVIS, GRICTEC | sl ihe @Knerﬂt%n%?@érﬁéctislﬁt a

packets between a _m ni mum and a maxi rumthreshold, resulting in the

enpl oynent algerithm. df thedataoratusdi)iipareateyten t frthie GRU 19di sateaisnke sdx¢ higherenr BLER
| evel a .eragble,level.while.at .the sane tinme not creating, excessive
over hg@é. chr}egﬁ%nu%go%tgn n\(;l &y c?sﬁaltfﬂiel‘}gw'?'éYeZE’F?ro‘f?”E?F“?%%lg‘é’f%OrgB? F“@ET i on

al gor i t hm JeSellegbRédrvtion algbathnt RRUBESIG beb) (88 thOOPTA] WAkikRhSkLRGERH S
based on the error correction algorithmcurrently enployed. 20 Duaring

dynami ¢ cofffaIsPEestionmigasamt angrino eierrceimactionalgpraluntiy curfentldeing used, the |
conmmuni cat han vary W dely.over tjne, the data value (L) in the
EP0Y 34 sglgégg hfggxi-level %Fort Hogs Xtr)c& g?r{}m |

multi-frame "régis S S€é ow val ue, so that the

Wi rel ess conmmuninhiinfinges Rl CPU 190 mafidingiHe GlhPe CAHRAREM Eorfledidd@mypam c
comuni cati on conditions. During stable communication conditions when the

qual i th? of baarrs datg packsichatvesisa wHWmHE and arpaxémpunt thieshalg, resudting inthe t he dat a

value (L) ] | -frame register.1 is.set to are Luel y,hjgh

vai e, { Aot b el EEEr A Ak B Eins e gL L E el & £
unnecessartoleyablsevERkhiR 2 €IRSRaIMRGimd hdlRrealiNEeiRe&5RSHRhedd 21t sHOMIBHEHRE t he
dynam ¢ conmmuni cation conditions and occasionally adjusts the nunber of

time franmedatthgsqlestiangf thererronkcerection plgotiden isyelatyaiptthatghgerartvordetian val ue
Tt g
number20of  cons eDwting/dynaididBsmbificAei cbaditiBRS wheteRfthe Qublig oS aEe error
correction algorithm |If the CPU 134 sel ects
communications channel may vary widely over time, the data value (L) in the multi-frame
register 142 is set to a relatively low value, so that the wireless communications system 100
can quickly compensate for the dynamic communication conditions. During stable
communication conditions when the quality of the communications channel varies little
25  over time, the data value (L) in the multi-frame register 142 is set to a relatively high value,
so that the wireless communications system 100 does not unnecessarily use CPU processing
time.
The processor 112 determines the dynamic communication conditions and
occasionally adjusts the number of time frames 108 in a given multi-frame 156 by adjusting
30  the data value (L) in the multi-frame register 142. The processor 112 comprises a dynamic

incremental register 150, which stores a data value (k) indicating the number of consecutive

times the CPU 134 has selected the same error correction algorithm. 1f the CPU 134 selects
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algorithmin the last tine frane 108 of the current nulti-frane 156 1 tHUVZUUH
t hat sel eov@doby7i he CPU 134 in the last time frame 108 of p¢hesdaneishous

mul ti-frame 156, the CPU 134 increnents the data value (k) in the dynam c
incremental register by one. The procesg@r 112 conprises a low stability

h hol d ' - AN 1] hol d . '
154, i o ShER St p A8y lh 422 whRtkrta o B olired PEN-AEREIT

t hr eshol d,asand selectadl 8y viad ORU () irl theiRdiind Grameniof b f HeahidibdsymilbesRol &, The
data val ue Eigsjf is set by specifying a low stability threshold value equal
to the nuribe 13donersagnisves daielades (ko isthe flyndmeic seavemental gegistorinveweei on

al gorithm on i.ch sel ecti,gn of .either reasi or. maj ntalning.the
number of t1me PRREe-E0a P RoPRESele sPiT PR e pRies 1 2 flehitdy
(L)) 16 i ssthms@dhrediigd giatr@%igaad 153, Rchirg&spe@iveRystS @GataWal@ (R) MB@RiL Ak 1 Ty
threshol d val ue equal to the nunber of consecutive selections of the sane
error cor réahiigrhegshydd.ianfi mdse wehiedR) swlicating ahighoftabelity geshoid. rithgidatarnglur

i i h nber..of ti f 1 in th t | ti-f 156 i
based  BodBUSLEY Pes T8 o(0y ST LREnre da el R edtmetet ATHRES 1 ne
data val ussylecRdns dffiRe SdtcPerirlcHBediGh algdrithn® 85 VhidhBRcfidiofdather edlednd &) - 15

If a different error correction algorithmis selected, the CPU 134 conpares
t he data mahtanifgihewunibet bftindaframesl Abein ) ndxt multe flaoes 156 &ike. .| datayvatder(®@3hol d

il 1 -1 aris opeed; b8 e ASE BT is o rernin o et el Voo hpldo e

the data ValwRr GKioriaRivE9Lle&Bns BPRLSHe ERor ddfreltid Pal Y B o AhidHseldchgn Ni gh
stability threshold set register 154, since the neceSsity to I ncrease the

dat a val ueof(either i3fintainihgloninkreapng theingbera thye HahegHI8)in sheatexemobirirame cat i on
channel . 1f.  the s error, correction algorjthmijs selected, the CPU 134

o ares 1156 inEred Bafrisd pak Solb 10} RereieSr bishiuhieesols fiab e e M vaNF 1t y
threshol d @gtthg_@gg%ﬁgggﬁg crndeRA 88a viietier the data value (L) in the

multi-frane regi ster 142 should be increased or maintained. In this case,
t he datsa val ue lfk)iffirent emot cireectonplgordint is stiaetediahaChHI 1G4 copaientheldata25 | ow

stability threshol et register. 154, sjnce the. necessit decrease the
dat e val bevas 00 g tai ke Oin edvudtaB e e pRRG= i Rishr 42 BRI | on
channel . TokSherie 38Y vAlhe NN thethbikilBarngXRERLR 142 ShdulEbddceavadie (P) is set
to 10, the data value (Q 'is set to 30, the data value (L) is decreased if

t he dat a ‘vabioteired) In thi$ ease, thtrdata value () onedrdtdetcompansl tathd idpfasabia( Qe iy or
ot S R SR e 8 SR BBl kP B )
mai nt apgnedybdlddhly 1 igEere@5£8 highlyt Rilatint@hiicatid dMahndlhan varying the data
value (L) in the nulti-frane register 2
If the same error correction algorithm is selected, the CPU 134 compares the data
value (k) with the data value (Q) in the high stability threshold set register 152 to determine
whether the data value (L) in the multi-frame register 142 should be increased or
maintained. In this case, the data value (k) need not be compared to the data value (P) in the
25  low stability threshold set register 154, since the necessity to decrease the data value (L)
would only be triggered by a highly dynamic communication channel.
Thus, by way of non-limiting example, if the data value (P) is set to 10, the data
value (Q) is set to 30, the data value (L) is decreased if the data value (k) is less than 10
upon selection of a different error cotrection algorithm, increased if the data value (k) is
30  greater to or equal to 30 upon selection of the same error correction algorithm, and

maintained 1n all other cases.

Alternatively, rather than varying the data value (L) in the multi-frame régister 142



11 NOV 2003 W 00/707 7 2 PCT/USOO 12579 16 based on the nunber o&
consecutive tines selection of the sane error correction algorithm 01c QlVrgm
as descri bedghaye, variance of the data value (L) can be basgd.ffsishe
ratio of the nunber of tines selection of an error correction a gorlthm
was changed or not changed over a set n er of multi-franmes. 5 Referring
to Fig. 4 nt of nam c renote station 206
is descri t;Bb %SQ@Pglﬂ% M}%eéﬁt?g ?Iﬁ%ﬁf ve lﬂeﬁé?le‘tt}%rﬁgﬁ Fﬁlefﬁoﬁﬁoréeceﬁ? plgAEthe) ER

| evel basegccufnad escAvEdb&ovef véﬂﬁﬁ@:cdf 'tN@da@Nd’l@&{L%‘iaﬁjQé"GAs'e@ kn ARALEL ofiBL @
packet s recei ved by the error detection decoder 132 as previously

descri bed, ngmbsiof é!mestsrﬂtecmn offanreztoe c¢rBERYn hlgosthn was dengedormedclaygabasur i ng
the number of b @ ﬁn t he downl i nk bearer data packets 10 received by
the error &31F° 16?1 ’88 bUaP€%30. It should be noted that for purposes of

this gpecifi CaRbf%ﬂ-mé meagum et BERiI{ S odlBER TS al Pﬁghfgn&ﬁf&%o{é'éaueﬁ any

estimati ons thereof. EC d dynam c renote station iIs simlar to the
FEC dynami %Ofrleldm@bsdaln dns &0Bodimewtt ﬂatﬂehéla&)detepmnmg d duatent BEER¢el based

correction decoder, 13 electric |l ed to a_processqr 212 to
transfer a®tBfitHBIbeL Pgﬁlﬁi‘s"tf‘ﬁéfagﬁecf ?Ri%@ﬁ’ﬁ’r%@ref fga Hﬂﬁkg'érfe‘iﬁf"eﬂ iy 85 ST t hat
exist in aﬂ'etééloi’l%%d’e?qgﬁ‘as 9&% giﬂeg?i%c?ra data MGkt ate g@?ﬁg%gele}s case, the

error detection encoder r error etectlon deco i'S not
required f dn’terpuntp‘bispmealsfumigttha mirmiger bfiBit enss émnthe dBubBRnk Besedr, dasd fdakatgh i n

sonme cgses e required for purposes of indjicating to the FEC  dynam c
r erot & %t afeFﬁﬁgdzg‘Sﬁ%?reg'd’é§8”§‘i“é’ﬁd6?9d$0h3q vi shoptd bgegted hatdos P?’ﬁ&iesﬁfﬂ’é‘? ective

corrected 38 4 H%‘;ﬁ@ [ een
recei ved agﬁ esc‘rlaﬁ l?ie E(I;:S{ele% “r‘gggﬁs @%ggm?]nﬁiﬁ—ﬁggggjl?%{ géasp@g%egsor 212
i s siml ar ThoFEQelypanmesanite stdithn 206tihsitdiier toake BRCidynarhivatmotensiiead0&f t he

BLER i ncregﬁgt al register 144, mninum BLER threshold set register 146 and
maxi mum BLERD th QSARIQP @éthégP%%O@iectﬁedew#é 13P acedectrgally pouplad jo AirecessorgER

i ncrement ay ft%%a%%%? a%éAlr %ﬁf bRV BER rgt gé gm%r%fggﬁrfo%ﬁtt&fst l?r|4£1 and a

second- Ieve thres set registe I ncrenent a
regi stier 2&4tostmeedoamliak beate*ddam faplet. dosigh atoasd, e envrbeectivh dacddeen 1Or S
received b he FEC dynam. c rempte station 204. The current BER | evel can

be det er ni rf%ﬁﬂaféftaowéwéer(la? is gt requrgd, @M%Fsgﬂ%mns&ﬂcwwm t he

incor rect o RAn At aRAREED ibrif s Hinal B tedf R Bhuppes Y mdita B To IR EC
i ncr ement aflymaege stneste 2étion 308 6r base statid@n Gid vhyart ARQ slgmt)elﬁat abefecfive st - | evel

BER t hr eshol d set regi ster 246 stores a data_ val ue i ndj cating the BER
t hreshol d FRERFsiedhepire data parkst {icofoBiRINg @ Tesgus) elaefr)hé%queaﬁecswgéraf A¢5AT1B640 t he

Low I exel apove.

As depicted in Fig. 5B, the processor 212 is similar to the processor 112, with the
exception that, instead of the BLER incremental register 144, minimum BLER threshold set
register 146 and maximum BLER threshold set register 148, the processor 212 includes a
BER incremental register 244, first-level BER threshold set register 246 and a second-level

25  BER threshold set register 248. The BER incremental register 244 stores a data value (p)
equal to the number of bit errors received by the FEC dynamic remote station 204. The
current BER level can be determined from data value {p). For each control signal sent from
the error correction decoder 130 indicating the number of bit errors in an uncorrected
downlink bearer data block, the data value (p) in the BER incremental register 244 is

30  incremented by that number.

The first-level BER threshoid set register 246 stores a data value (R) indicating the

BER threshold level between selection of no error correction algorithm and the low-level
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second-| evel BER threshold set register 248 stores a data value (9S) 0 3
i ndi cati ngvd be7BER t hreshol d | evel between sel ection of thetowehsvel error
correction algorithmand the high-level error correction algorithm Thus,
data value (R) and data value (S) are get by defining three range's of bit
error val ygr E&%cti‘@nlall%cfr%ﬂe?hé YRbYd-ISSUBER rbdlold &t &g's?egbhgjﬁox%fs ald@a € r or
correction algorithm the lowlevel error correction gorithm and t he

hi gh- | evelvabier(8) indoratieg thedBE R ktgeshivtdiavel Bhmve&iPte16t3ién é Sedovilarel strrwonpar es

t he data val ue.éosr)% in the BER increpental register 244 with the data val ue
(R) in t h&FEFGn §laQrithmegag thshighgyeliersacopagiod pigorise. Ahes. f¥e valya (R apdl ue
(S) inth | ) I - 1.ne W .

correcti o(r?at%g&a gor) ?%/ r%t F&Eﬁ%ﬁﬁ?ﬁ@ﬁ%r%a?%?hg%xg%%@&%?ﬂ al? ﬁél éf?%“%f' 8Jesul( R)

set t0520,n drecketehaonaf Ao vradruereSjon digoriieh, he ldvdleveherdclbiréidn sRbfitihg no
error correction algorithmif the data value (p) is less then 20, the | ow

| evel er r-@Pd 85 highd$yshempiforeetan algortha. data val ue (p) is equal to or

greaterthan, 3. gss b B 0un el A Y B nEBER S ERGL 7

algorithmif the va equa

shoul d be rg@stes244aith tiedativddes (Ryfin tHerfesiieldl BERvteshatd skt reglstad 246had theber
of error correction algorithms |ess one. Thus, if eleven error correction
al gor i t hmslateavaluse(Sg e detseepnd-leveh BER theesleold lavelte dstemnine viuchrseod serrectiotef | ne
el even,ranges..of .defect | bit val.pes., It shoyld _al be t at -y
reasatng ep i i EIEaH. d B B cotena B TRYS 58 S20eSg B B IR o1

decoder 130settd160,aHE CPUL2BERlek € W0 lenea BorkeR oM AlQoMBEI AT dHeadays wledpidess 20
That is, this alternative nethod takes into account nultiple bit errors in

each downthe2bdbe low lguglgrpanedeactionslgopihm if thedata valyedpy istehnal tovpgreater

ot herw se t e e .0 correction. . t he
ohr oo S 2 LA ST ler L0 AUEIETTRY e DG
correct i orquilhe ot pieates @la@G0i on of an error correction al gorithmcan be
acconplished. That is, selection of an error correction algorithmjs not

based18n the erlt 8?0112‘55‘?:@?‘%3’@? bn numyerrafithisshold lewels MLl eansl By eymbELRAENTOf at i ng
a nore fl %h?&t‘r’oneeﬁ%&ﬁmﬁ:? ﬁés?%ﬁ%.oﬁmsaiggﬁ%ﬁ E\-gér Sl-r‘f?&f&n Cl]gc%}(ﬁ'ﬁféa%'be-gﬁléaed,t he
ection gorit selecte ft

hi gh-1 evel "error corr a mcan be even | e error

corr ect i onerpthgéxhbldiavelsiviebd haeded @elfise BRvET taffes@IdeReetivedit wlhger i t hm  and
vice versa. The processor 112 conprises other registers, such as registers

that store inf dt shatibpiso bonetedhdet by mgasuniag therambepekdefactive bits 16eeivefi ©h t he
CEC Symarige COPRSiRlA0%a . SRR MUALIG LHTRORLA KOLATh BHDRL
bear epo datThapR thed sterdiveRidthaitakedfife HedJ@NmuRipRt bingrdre i daeh B&kalihknam c
bearer data packet, as well as bit errors that would otherwise not be detected because of
correction. Furthermore, because the current BER ievel is not based on the detection of
errors after correction, absolute selection of an error correction algorithm can be
accomplished. That is, selection of an error correction algorithm is not based on the error
25  correction algorithm currently employed, facilitating a more flexible error correction
algorithm selection process. Thus, the high-level error correction algorithm can be selected
even if the error correction algorithm currently used is no error correction algorithm, and
vice versa.
The processor 112 comprises other registers, such as registers that store information
30  concerning the time slots 110 during which the FEC dynamic remote station 106

respectively transmits uplink error correctable bearer data packets and receives downlink

error correctable bearer data packets, as well as information relating to the FEC dynamic
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comuni cation with the FEC dynam c central station 104. For purposds! BBV 2003
si mplicityvaned@eke of illustration, however, discussion ofpdhesR s8I Sters
is omtted. Preferably, the FEC dynam c renote station 106 includes any
conbination of 5 digitizing, source codi ng and decodi ng, interleaving and

de- i nt er | efewiotgstatdersSIO6 0k iRt icBBimunfari&h Pwhﬁ("tjﬂcrﬁ@ﬁo aqrﬁlé f&%rﬂgﬂtia{ilflgnolnm.

functions. _For the purposes of sinplicity and ease ustra

however, thesaupesseof sppligiteantnrase bf llsstraivechereted ézcusshadbs (R figsters he
dynam ¢ FE&nﬁ.{eEangerrent enpl oyed by the wirel ess communi cations system 100
I's reciprocal, the conponentry of the FEC dynam c central station 104 is

simlar 10 to Plegkawf, hbeEERbmeinaRhford fITRNS 08 ANIAL atPComifiAion & 38

shown in Fig. 4A, the FEC dynamic central station dynam c
r enot e 3st adigBiFinky soureneniingasi deoding Onterlemirgrdndale-igreleseng, bifst fordhtidp,

correction_encoder 1&3 ... odul ﬁ%{‘)ir. 12(1_', transmtter 122', and antenna
124", whi cff AETIRP ﬁﬂpgg‘?%% HORY AR g PUmasts Caunpliitrandgaw oli th the
Pr 0CeSSOr g AN EURH th QU ki ofIEXE Gy dihdraid Pyri3RLL AT © Lhe transmi ssion

of error correctable bearer 15 data packets ynam c renote

station 106. LiRewusethe thparkECHLy aeangemenrinpidyed bt atid Witelt Scohithbdi@tions
conprises a receiver 126', denodul ator 128', error correction decoder

130', and 958t | Yl seqiprore! dibe sermponeasry of fisiFRC dynami¢ tentrshsthgun KM iasiehilar

arran A : ] -h essor 112' .. antenn . and
i nput /gl gﬁt ggttﬁhag)??{c}e]:%ﬁ%at@@ %r}é‘fl)r]%?{aé{) glﬁéice)fhaiéscgﬁ ogm 18@%%%&3%% ect abl e
bear er datdynpmikednsrat stativaim (4 &Re the RECdyamicheraid Gatl@MIcCcom@hiset at kst 106.
As shown ipn Fig. 6, the FEC dynam c central station processor 112', |ike

the FEC REHPR cpeqdist bl Gremor sprmestion eaaasier B2 maeduintor 1985 tran@miger B, andhi ch
perforns e ' i 1.n .t.he EEC dynam ent ral
station 1844%611%&&%? ggggggfaié%&gpﬁaﬁg%Hﬁnc%gﬁpvf@seeaggp%lgfﬁj{:n‘f’ﬁl& RPECCA1 1 ow
t he FEC dyhi@hard inputduepis idatice i 14 6 fachlitaty fri@ahisYior of e tedodietlaBRWehien K

error orr(gact abl e be&lrF}r dat a packets and daleunam' cally correct uplink error
cor r edPabl BlhRAsKE's (e d Efagynsmuc rempte atations 106y deikeyrise, dheFEQ dypamicsenrad
regi sters, [ ' . | 1in kK Bl specificat.ion register
150 " Wt R 108 Rt coBbtiBs e 128 afh Ao PSS BN (drflibf fedB,

regi ster 188", andvireihdes¢cting slecoddnl 32’ wahtitteare Bl konfigui®i dridediRangedGAtR #ReH al
register 140', yj\hlﬁg stores a data value (i'); nulti-frame register 142',
whi ch 30 SQtBsr@ad yituthe Prasesser |12°)antanne 24 ard wprtieuputdeyics  &4' ta fagilitatghec h
stores a Ay ; L1 Fster 146' . which
stores a g‘g%é}nég:oggm%{hﬁo)rﬁec%%mwm B Badiddls 5ARGh ke d B P E tifhardid Gernot?

20  station 106.

As shown in Fig. 6, the FEC dynamic central station processor 112", like the FEC
dynamic remote station processor 112, comprises a CPU 134, which performs all of the
processing functions in the FEC dynamic central station 104. The processor 112’ further
comprises instructions that allow the FEC dynamic remote station 106 to dynamically

25  generate downlink error correctable bearer data packets and dynamically correct uplink error
correctable bearer data packets. These instructions are in the form of registers, and in
particular a downlink algorithm specification register 136', which stores a data value (A");
uplink algorithm specification register 138', which stores a data value (B'); time frame
incremental register 140", which stores a data value (i'); multi-frame register 142", which

30 stores a data value (L'); BLER incremental register 144", which stores a data value G
minimum BLER threshold set register 146', which stores a data value (M"), maximum

BLER threshold set register 148', which stores a data value (N'); dynamic incremental
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stores a dabaon@bue (k'); low stability threshold set regi scemusdin2sry whi ch
stores a data value (P); and high stability threshold set register 154",
which stores a data value (Q. It shoulyd be noted that the processor 112

provi des QS FRRIESIROL 0ha GAGL 61 100 BUEFR| BXEAY QU BeSIST, Lty DU

not shown, an dynam™c central i on processor can e enp

provi di ng {tbes aRiasuadreaP; 08 hodh staility BERhbkMel fgismrdli4]| wkiehtstveeskdata dynami ¢
renote station processor 212. It should be further noted that, for purposes
of sinplictalye{@ describing the principles of this invention, only the

componentry in &@Eoﬁﬁge%xgg@amgagns%@orﬂ LRk d8: 8 lGSISALN of S i

conmuni cate withvarrous renote stations over a single pair
of downd i NRLERevHM. i Qkird siaGueEnhesotSROMEY dnBIC 0¥nainis cérglabstagorprotdsbasebn nk
frequency pair (TDMAITDD) is depicted in Figs. 4A, 4B and 6. In reality,
the FEC dybaemplorehfor arovidinatheoneasmameniafghirenitBER lgvels. mushiliky heFECof FEC
dynam c renpte .station%.106 Qver 4, range of downlink and uplink frequency
pairs or d ' EFUPE PRROP PRGERRCT s and i ncl udes 15 ot her conponents not

enpl oyed i n t heyEG1d e Hitiger nB#R k1R, Thopurieted Ofsimpleily Msdescribing the pHissiples and
denul tipl exer. Furthernore, the FEC dynamic central station i)ro.cessor 112
i ncl udes aofithisbeventionr endi sheeqompenenteyguahie REC dyranyig sewtral stapere | §4/1s 5 cesiey

Lo SR8 GRS SRRl R Wl o DA Ry oS Bl © et
communi cat goWhiidk ardiphink $RQuéicd FOMEFDOY @fla Bih%tc downlEGuplsleReRIRRL pair

enpl oyed by the FEC dynam c central station 104 is independent fromthe

FEC ar r angEFRMA/EDP!) oy depitsyd irhEigFH6, 4Bynd i &n realios Sedilidi dywmoeentahd t hus,

the error correctjon algorithmselected e FEC _dynam.c cent station
104 proc e_s§I8P°‘1i(SZJ °W3§‘5%‘ﬁawgfhwlﬁwg%?%?é (B, A8 tr%lrs%ﬁg > aelgrrlsefrad% e‘{?ll a

packets Wi tdhoebf @wRIRK Afhiphnk Gahndp pairs RidoRalaEepNl feqeficiespdnatlidest he
error correction 25 algorithmselected by the FEC dynam c renote station

processdr other conpgneaisdiot pinplevedinrtbe FEC dipaseic apmetersiagion d Ofhpugh peket s wi t h

error correctign data., Also, th esent . t.ions..ar L to
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20 It should also be noted that ©* » FEC arrangement employed by the FEC dynamic
central station 104 is independent from the FEC arrangement employed by the FEC
dynamic remote station 106, and thus, the error correction algorithm selected by the FEC
dynamic central station 104 processor 112’ to append downlink error correctable bearer data
- packets with error correction data does not necessarily correspond to the error correction
25  algorithm selected by the FEC dynamic remote station processor 112 to append uplink error
correctable bearer data packets with error correction data. Also, the present inventions are
not limited to those wireless communications systems that employ a bilateral dynamic FEC
arrangement as just described, but can also include wireless communications systems that
employ a unilateral or asymmetric dynamic FEC arrangement.
30 The following is a description of the operation of the wireless communications

system 100. During the initial handshaking operation between the FEC dynamic central

station 104 and the FEC dynamic remote station 106, data concerning the initial particulars



station 104 and the FEC dynam c renote station 106, data concerning tpﬁ%ﬂlﬁ
initial particulars 1 1 NOV 2003 WO Mr0772 PCT/ USQO /12579 20 of tt'!e :
ar rangenentY0d07¢Hé wi rel ess communi cati ons system 100, as vldu@$i2s7
initiation data, such as identification data, tine slot allocation data,
and frequency allocation data is conmuni2gated between the FEC dynam c

central st af the EfDtranemetes fRECwibE RN ok 81048 ns Sfsfdn fiti
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and upl i nk9§'ctikAtideatfaiionidatae Hmatslot aliekatitred AEGNdreguency niomtien gk@ks on
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frames 108§tifiorard$. 108(2), as depicted in Fig. 2. If the wireless

conmmuni cations system 100 enpl oys a TDVAI TDD format, the 10 downlink and
upl i nk ¥ r equenciféke witglesheorsmmnicatiand sy$iem RECemphasa @ DMATRED $ératat Qe 106
transmts recei veﬁﬁrror correcéigflgl e bearer_ data packets during

: OrEyensies fFrediliFtegh @ thad G dxremompmye stationdd)i ct ed

different tiHe s1%fsP
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dynami c central station 104. After the iIniti opé at1%0hs
between t hbl GtB@ndyin AR of cespective isdepeident tikb frhiks A08{ 1§ fil ORI ed iGITOL €
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downl imk eddvHlink i I Li.nk _errar..coyriectable
bearer data pac%g'? gﬁgégkgﬁﬁ?%gﬁgﬁgé %ﬁgﬁﬁh? ﬁ%ﬁ@@écnm -y %ﬁﬂfmd am ¢
central stiansoais 20d regaives beor fECcdyRdrher danpickestdating 0ifled@t tigle st h

respect to,{ .FOD . f of mat system 100, the FEC dynam c central
station 104 0@6&%‘8@%&’1"?%&“@? ﬁ@&%a‘f AerittehingiBehr Brieqerscy apthtimesiot wi t h
error corrggih@ent id afche AEAL B 18 HFT A rSBlEGHGY! SRS ggorrection algorithm
and respectively transmts these errdr correctable 1bearer dat a. packets to
t he FEC dynam cAftentbe enitaldtandshakidg operatibms beagqeaché FEC dgomficicBirdl istiioh I anes
108(I)150f ﬂo%i% nul ti-franme 15_6%;[). 'Ehe FEC dEnam' c_ renote 25 station
106 corrects PHEEFEGAYpERICIEMaR Latou 08, the meisters ok e & Escdmaminesniel t he

sel ect ed edt4th pré&R&ERqh! ' H%ﬁﬁ g . BER. | evel, of
t he downl i nk cgm*runidggtlig%‘ﬁiéﬂgﬁgtedp et \(/j\rggﬁttets Lagﬂ OEE%Cgrfﬁg!nf%ﬁchE%ﬁeg’sa(n tion
104 and t hownligk dymonndrcectablobearstdata panketd Af whlink Rerof bRrectble tamndamk time

frame 1085}{]?25 (%f ch downl i nk rrulﬁ{({)-frarre 156(1) based on the bearer data
recei ved ¥ #5 25Rmately HARSTFK Osireen the FRfredypsmicigentraipiatiod0d pndiiec 30
renmot e st REOByddPfic $6h&esButiofasgd on the current BER level, an error
correction algorithmto be enployed by the FEC dynam c central station 104

and t B8 FEC dynr¥ithcespertoo thesTRMARDD formatted system 100, the FEC dynamic central

station 104 appends downlink error correctable bearer data packets with error correction
data according to a selected error correction algorithm and respectively transmits these error
correctable bearer data packets to the FEC dynamic remote station 106 in the respective
downlink time frames 108(1) of a downlink multi-frame 156(1). The FEC dynamic remote

25 station 106 corrects the error correctable bearer data packets according to the selected error
correction algorithm and determines a current BER level of the downlink communication
channel between the FEC dynaniic central station 104 and the FEC dynamic remote station
106 during the last downlink time frame 108(1) of the downlink multi-frame 156(1) based
on the bearer data received over the entire downlink multi-frame 156(1). The FEC dynamic

30 remote station 106 selects, based on the current BER level, an error correction algorithm to
be employed by the FEC dynamic central station 104 and the FEC dynamic remote station

106 10 respectively append and correct the downlink error correctable bearer data packets




106 to respectively append and correct the downlink error correctable

. bearer data packets 1 1 NOV 2003 WO 00170 7 72 PCT/USOO /12579 21 11 NOV 2003
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correcti onyalHQadalREkAD i HRLRE PR oR dfiHhERRling BRFeldtellerf cdhngp! | nk
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the entiredXIAMiGkenal staton }iw(@sr@e@efmwgmﬁéé@ ?ﬁ@%@ﬁe‘ﬁw@%mp% 104
sel ect s, 3 ek | Lthmto
e ol oyelihy 02 FERE G bt ontd (Blion POt SEls (oL GRoERaR, SRk 0
central stddd parkéB4ct@rding3p @etseleeley eappentcantalgaithecindtdeermiles akuresntor 15
correctabl e_bearer data packets transmtted during the respective uplink

time franeBERAeyeRpf theruplink communigationsicharnel betweeriiie TEG(pampgaeaiplistigiopo
Figs. 4 8. e ik _ ;

stati off pr i TR SEERR TR CRinole S 196 diring 1 1EFEp SUNGL SafE106G) of s
per f or m vatplmisnulsit feqse 1 $6(2) bazed bm thetHaearetldann kdceiked oean st ewiroupliok multi-

consecutive error _correctabl e bearer data 20 p ckeLs guri ng theé pective
downl i nk ti#Re { pdes ThoBES )dyarmicLenral StAHPT ARY BRIFES PRYEQRB thersisien) g@cordi ng

to the dynaplc B%%I'B brithn tb D€ eRipfoyH by VY ERmiMNensdteRadaPiod he
data regi g’?gérl’sao‘!fi%rﬁ{éﬁ%E dyﬁa%ﬂ@ center gﬁﬁsta I on process]ore 112 aand FEC
dynam c r eamittke FEQt dymamic cawabaatidhliD4ado esspentivelylapped. antlrerreatize wdinkerrpA' )

in the downlink, algorithmspecificatiopn regjster 136" of the. FEC nm c
central? st%&"’l’eﬁﬁbﬁr%?gé"ééié?a PZSECH‘Z""“SHHEC Ing ARETEIREC LT YRBINK; NG ?ﬁ%’“%\%ﬁ( nk

al gorithm %ghghqﬂm% ]f;_g}ag%%(SQS of the FEC dynami c renpte station

pr ocessor are rnitia t to "0", "1", or "2" to specify the
particul ar erroRefemingotiigs 428, god irohespiecifitaliy foyFigrig thedSiadynamat gentmabl oyed

by the FEC dynam c central statiopn 104 to generate erro orrectian data
and the FEMRURARIRF &SSP higt and é‘? ghpdgmiml%e% CBLECEMG _ib_f?giq:mt‘l?ﬁ'o?? rst
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(A") and ( end on t particul ar system requirenents.
20  packets during the respective downlink time frames 108(1) of each downlink multi-frame

156(1) according to the dynamic FEC arrangement of the present invention.
At step 158, the data registers of the FEC dynamic central station processor 112' and
FEC dynamic remote station processor 112 are initialized. The data value (A’) in the
downlink algorithm specification register 136’ of the FEC dynamic central station processor
25 112 and the data value (B) in the downlink algorithm specification register 138 of the FEC
dynamic remote station processor 112 are initially both set to “0”, “1”, or “2” to specify the
particular error correction algorithm initially and respectively employed by the FEC
dynamic central station 104 to generate error correction data and the FEC dynamic remote
station 106 to process and correct the first downlink error correctable bearer data packet. |
30  The initial data values (A") and (B) will depend on the particular system requirements.
The data values (i), (j), and (k) in the respective time frame incremental register 140,

BLER incremental register 144, and dynamic incremental register 150 of the FEC dynamic



The data values (1), (j), and (k) in the respective tine frame increﬁr&hﬁll
regi ster 140, BLER increnental register 144, and dynam c increnenta 2003
regi ster M0O0@7the FEC dynamic 1 1 NOV 2003 WO 00/ 70772 Pegrhsesd k7p79
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ue ﬁgg) eﬁuala "0, )
si gnaf t o COTHABAIgATIIY Lo e Pmployed durieg the pgxt mylHiframe 186 t hat no error
correction al gQiigt : t A - 1", the
processor 112 stesn 211 %%E@Fg?%gpé%g{nn{agﬁ?tﬁ% Ifeil(r)er/egérolljg(l)if ?8)&?@%%9{6}‘%58%’& 118
i ndi cat i ngotrérdionteheoden\M §'paoathatdt emplogothegaiticonr argaoirefiohag@sthanpecivied. | f

the data value (A, equal s any value but "Q" or "1", the processor 112
sends a %WFF&M%H%O“W fPPFé‘fE:raP‘_EJ‘F regi e d ef'ite Bersarip Heremp1 gorrediigngiata ng
that the a9l bDé@bp&idelto thﬁgﬁﬁ&ﬁtdo%ﬂiﬁi(gﬁiﬂ &W&Q@S%@B%P%’ﬁﬁpa&%fi‘ﬁ@ 162,

the FEC dynam c renbte station processor 2 confrgures theverr
corr e i o°PYELBY ercei B thestwwriliak algorgm spycificatien pgistdr d86'as obtaitheafremct i on

al gor [ hmepeci flad 120 . Lhe downlini gl goriLhm speci gt on tegl ster

the error correction encoder 118" indicating that no error correction algorithm be employed.
If the data value (A") equals “1", the processor 112 sends a control signal to the error
correction encoder 118' indicating that the low-level error correction algorithm be

25  employed. If the data value (A") equals any value but “0” or “1”, the processor 112' sends a
control signal to the error correction encoder 118' indicating that the high-level error
correction algorithm be employed.

At step 162, the FEC dynamic remote station processor 112 configures the error

correction decoder 130, so that it employs the particular error correction algorithm specified

30 inthe downlink algorithm specification register 138 to process and correct the current
downlink error correctable bearer data packet. The CPU 134 accesses the downlink

|
;
algorithm specification register 138 to obtain the current data value (B). If the data value (B)



downl i nk error correctable bearer data packet. The CPU 134 accesses 1t'|h@[g\! 700
- downlink algorithmspecification register 138 to obtain the current data
val ue (B).wWoOoorAE2data val ue (B) 11 Nov 2003 WD 00/ 70772 PETITuS00125192579 23
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transmtted defective corrected bearer data packet, as described further

bel ow, was not rAtcssp/kd, the RE(edBE@idoentai satiparprecessor 41 Atdigats 1gAFEE he FEC
dynam ¢ _cenfral ., statioon processor 112' directs the input/output device
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downl i nk bearer data packet’. The anobunt of 25 downlink traffic data

t r ansf er r edlynamidremete ssatichet06ds destgnated dalmceivd 8n enwr dormgetabledionmlink beapery

ocul ar erroy correction algorit |l.oyed by the error correction encoder
118' . That ‘{aﬁpacgﬂéﬂﬁr‘@cﬁs&f SIT@HE%ET‘/_BUS the input/output device 114" to
i ncrease the amgypg A‘ﬁionﬁj@i@rﬁétﬂh{eqhéﬁgfi@ gi3ha thahanitle@ by Kk PECWhsHic
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correction data overhead decreases. Contrariw se, the "processor 112
di r ect 20t heempatdtiont 96 tindleatingghelikdeipt of ageeviashetradsmitgrodaiectiot comeadd nk 30

o aley 283 patkel s B3 Rl b PR o RectRESHP YRRy AISE EARET

station 104, the FEC dynamic central station processor 112' directs the input/output device
114' electrically coupled to the FEC dynamic central station 104 to transfer downlink traffic
data to the error detection encoder 116’ as a downlink bearer data packet. The amount of

25  downlink traffic data transferred to the error detection encoder 116’ will depend on the
paiticular error correction algorithm employed by the error correction encoder 1 18'. That is,
the processor 112' directs the input/output device 114' to increase the amount of downlink
traffic data transferred as error correction data overhead decreases. Contrariwise, the
processor 112" directs the input/output device 114' to decrease the amount of downlink

30  taffic data transferred as the error correction data overhead increases. The processor 112
then transfers downlink control data to the error detection encoder 116" where it is appended

to the downlink bearer data packet. The error detection encoder 116' generates error



then transfers downlink control data to the error detection encoder ;HGN '
where it is appended to the downlink bearer data packet. The error 0V 2003
det ecti on &veM@r72116' generates error 1 1 NOV 2003 WO 00/mEidshosn2sre

PCT/ 1JS00/ 12579 24 detection data according to the CRC error detection

al gorithm and appends the downlink bearex data packet with the generated
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error correctabl.e bearer. data packet  transmtted over-the-air fromthe FEC

dynami ¢ centr al Soyaiink erorferieRigbiehearh dain panket is thendtansleged o1the 1) of t he
current dowidulor 120Bardd RRBMARBG 1), Wi ; L e ippPear er
dat a packet ig recei ved tby t&%gant ’e»r'i'na iggmg%%%&e{lﬁlﬁugri%{e t%t’atQ e]ufﬂgcei ver
126 and t hearrgefreghsnay,omd 2ap]ifiethendfilté¢red s Thedpeadinkweedoy chrirdctabiecishapan data

he carri er n ownl ink error correctable

denodul,ated from frequency., The d
bear er IS at RGEL kset‘be’? wansfraredito 3?‘?54“2‘?“1“@8% OWF?{% Itd§ rapsmites pwEheoHT elisder

130, The Chfehnd 074 Ghi PECUSREAR rchdR 4AIRA pEOCESSES and corrects, 25

within the limts of the erfor correction algorithmspecified by the

processor 112, tMistepdédnthe FECadtynamicremoeeitabineprbaascer] 1ddiracts aelBC t o
generate a corrected downlink bear,erg%a{a packet. The corrected downli nk

bearer dat Syparg sgmpte staten 106 erers _ iﬁ%eﬁ??WeH@P}écheﬁféhdatHEé%br 132,
where it i $aRE0Res 86d-the-aflFiont Mehd Bnait Sifaf Safin BVadER g ugﬁ{lnﬁ(q{rﬁe Al

step 168, the FEC dynam c renote station processor 112 re

resi dual 3sSidt &rG(dy of tha ctrinent downbuak eche fmareciO8¢lgt Thpdoketink drfortchreasslor

detection gga(i'grdc?arta %{?c etdl(s)%\esceﬂfgé b? Et'\}?esa?ntgnna 124, and transferred to the receiver 126 and the
demodulator 128, where it is respectively filtered and demodulated from the carrier
frequency. The downlink error correctable bearer data packet is then transferred to the error
correction decoder 130. The error correction decoder 130 then processes and corrects,

25  within the limits of the error correction algorithm specified by the processor 112, the
downlink error correctable bearer data packet to generate a corrected downlink bearer data
packet. The corrected downlink bearer data packet is then transferred to the error detection
decoder 132, where it is processed to determine the existence of any residual errors.

At step 168, the FEC dynamic remote station processor 112 remedies any residual

30  errors in the corrected bearer data packet. If the error detection decoder 132 does not sense a

residual error in the corrected downlink bearer data packet, the error detection decoder 132

sends a control signal to the processor 112 indicating that the error detection decoder 132




residual error in the corrected downlink bearer data packet, the erqqdrNOy 2003
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control data originating from the FEC dynamic central station 104 is transferred to the
processor 112, where it is accordingly processed. In response to an indicated defective
25  corrected bearer data packet, the CPU 134 increments by one, both the data value (i) in the
time frame incremental register 140 and the data value (j) in the BLER incremental register
144,
At step 170, the FEC dynamic remote station processor 112 determines whether the
current downlink time frame 108(1) is the last time frame in the current downlink multi-
30  frame 156(1). That is, the FEC dynamic remote station processor 112 determines whether
the next error correction algorithm should currently be selected. The CPU 134 accesses the

time frame incremental register 140 to obtain the data value (i), and thus, the current
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Incremental rcgl er 144 1o obtain the current data value (i), and determines a

minimum BLER threshold leve! by accessing the minimum BLER threshold set register 146
t0 obtain the current data value (M). The CPU 134 compares the data value (j) to the data
value (M). If the data value (j) is less than the data value (M), the CPU 134 accesses the
25  downlink algorithm specification register 138 to obtain the current data value (B), and thus
the current error correction algorithm. If the current data value (B) is less than or equal to
“17, the CPU 134 selects the data value (B) as “0”, indicating no error corre: ~n algorithm
should be selected. If the current value (B) is greater than “1”, the CPU 34 selects the data
value (B) as 1, indicating that the low-level error correction algorithm should be selected.
30 If the data value (j) is greater than or equal to the data value (M), the CPU 134
determines the maximum BLER threshold by accessing the maximum BLER threshold set
register 148 to obtain the current data value (N). The CPU 134 compares the data value (j)
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stability of the communication channel quality.

If the data value (k) in the dynamic incremental register 150 at step 172 was not
incremented indicating a change in the selection of the error cortection algorithm, the FEC
dynamic remote station processor 212 determines whether the number of downlink time

25  frames 108(1) in the next downlink multi-frame 156(1) should be decreased or maintained.
The CPU 134 determines the number of consecutive times the same error correction
algorithm has been selected by accessing the dynamic incremental register 150 to obtam the
data value (k). The CPU 134 also determines the low stability threshold value by accessing
the low stability threshold set register 152 to obtain the data value (P). The CPU 134

30  compares the data value (k) with the data value (P). If the data value (k) is less than the data
value (P), the CPU 134 decrements the data value (L) in the multi-frame register 142 by a

particular number, decreasing the number of time frames 108 in the next multi-frame 156.
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next multi-frame The CPU 134 resets the data value (k) to "0", so
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Egﬂeangm dgg’g” }Hglfn s{aﬁgﬁgg'ﬁ?ﬁh\ﬁﬁil W re%ﬁ}ﬁr 134 kcijso%al ala \rr_ﬁhheg@ g‘{.ﬁ&gﬁjeﬁ of '[de
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currenﬁ value. The CPU 134 does not reset the data val ue so that the
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The CPU 134 does not reset the data value (k), so that the current number of consecutive
times the same error correction algorithm has been selected is taken into account during the
next determination of the stability of the communication channel quality.
At step 176, the FEC dynamic remote station 106 transmits uplink control data to the
25  FEC dynamic central station 104 during the next available control time slot. The uplink
control data indicates the error correction algorithm selected by the FEC dynamic remote
station 106, the next downlink time frame 108(1) during which the FEC dynamic remote
station 106 selects an error correction algorithm, and if applicable, an ARQ signal indicating
the receipt of a defective corrected downlink bearer data packet as described above.
30 The FEC dynamic central station 104 receives the uplink error correctable bearer
data packet from the FEC dynamic remote station 106 and processes the uplink control data.
The FEC dynamic central station 104 transmits downlink control data to the FEC dynamic
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downl i nk bearer data packet by sending a confirmation or denial signal

during a GEATeATEHOR BIgOFBIM PpBeniedly ts FEfedyapmiscasnapotasioniprocessos Bt t o
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packet.  packet by sending a confirmation or denial signal during a dedicated control time slot as
described above with respect to step 176, synchronization of the error correction algorithm
can be accomplished by encoding each downlink bearer data packet with a highly protected
code word indicating the error correction algorithm that was employed to encode the
25  particular downlink bearer data packet with error correction data. During processing of the
downlink bearer data packet, the remote station 106 can decode the code word to determine
the error correction algorithm to be employed to process the downlink bearer data packet.
More alternatively, the remote station 106 can process the downlink bearer data packet with
all av...lable error correction algorithms, and use the best corrected bearer data packet.
30 After synchronization of the error correction algorithm, the wireless communications

system 100 then returns to steps 160 and 162 where the error correction encoder 118' of the

FEC dynamic central station 104 and the error correction decoder 118 of the FEC dynamic
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25 Step 266 is similar to step 166 with the exception that the error correction decoder
130, rather than the error detection decoder 132, is employed to measure the current BER
level rather than the current BLER level. That is, prior to correcting a downlink bearer data
packet, the error correction decoder 130 measures the bit errors in the downlink bearer data
packet and sends a corresponding control signal to the processor indicating the existence

30  and number of bit errors in the downlink bearer data packet.

Step 268 is similar to step 168 with the exception that the total number of errors in

each uncorrected downlink bearer data packet are tracked (i.e., the current BER is
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BER threshold set register 248 to obtain the current data value (S). The CPU 234 compares
the data value (p) to the data values (R) and (S). If the data value (p} is less than the data
value (R), the CPU 234 selects the data value (B) as "0", indicating that the no error

25  correction algorithm should be selected. If the data value (p) is equal to or greater than the
data value (8), the CPU 234 selects the data value (B) as "2", indicating that the high-level
error correction algorithm should be selected. In all other cases, the CPU 234 selects the
data value (B) as "1", indicating that the low-level error correction algorithm should be
selected. If data value (B) has changed, the CPU 234 does not increment the data value (k).

30  If data value (B) has not changed, the CPU 234 increments by one the data value (k).

Subsequent to the proposed selection of the error correction algorithm, the CPU 234

resets the data value (i) in the time frame incremental register 140 to "0" and the data value
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claims.



determning an error rate |level of a comrunication channel based on a
plurality of bearer data packets when received during said nulti - f r A0V 2003
selecting an error correction algorithmfroma plurality of error

correction algorithnms taking into account said error rate |evel;

determ ning the dynamc quality of said communication channel; and

adj usting the nunber of tine franes in a nulti-frane based on said dynam c
quality. 2.W]Takt1cies et Qg,d of claim1l, wherein said plurality of bearer data
packet s corrpf‘l ses'PFaffic data. 3. The nethod of claim2, wherein said

error correction algorithmhas an overhead | evel, and wherein the anount

of said traffic datg i.s.inversely varied with said overhead. 4. The nethod
of cram 1 T ang Aieet it SRGER Y RneESiAier T b B RAPE RIS BTGP Coe
correcti ng nstticd cphprishg:t y of bearer data packets and detecting a nunber of
defective bearer,.data packets tq obtaprn a. current block error rate (BLER)
lovel ; and wher IR EAdEGTmE S AERT BAME BRSBTS Rinat i on | s based
on sai d current dBtebRinirgualerrobrate Thel tfatdaachuaicatdnahimndl, bavddenaiplurslay of kehrkeor

correction {?g)orithrwi\ sel ect(agn. conpr i e? setting a m ni num BLER t hreshol d
level and &RERTTRNYBEERCLA? SEREISHC FRULI2PS create an  acceptabl e BLER

range, sel ecti ngeRctiigrahenbr @tea@ionCiporithed fréif a plugity dfferrot dorrsaiod aipedtpkabl e
BLER range .i.ncludes said current BLER | evel and selecting an error

correcti on WHFPIAARUAT BEFERIG %h said current error correction
algorithmif saiddterahapithddy@ablchRalitaopaidioasmurktidnbhnmdeasial d current BLER

| evel . 6. The nethod of claim5, erei.n said.plurality qf err.or rrection
i gor | s | Compristnaing RupteRg b PR P EOLF il s ad gt e Rlc T on

al gorithm determ nation further conprises 33 1 1 NOV 2003 selecting an
error correction_.al gorit with . a next. |ower overhead than that of .said
cur rent et or cBraataist Tt b R S LV FAEpeRA it Lot o
said m ni mdmaBLER t hreshold | evel and selecting an error correction
algorithmw th a next higher overhead than that of said current error
correction algorithmif said current BLER | evel is above said maxi num BLER
t hreshol d I3evel .The.melind afelzinngl vdferedd sidanbr cadeetia atgosidindhasan overheatl &velevel

determ natign._c¢onpr.ises. d L n oL 19 Rl L L deRgsaid plurality
of bearor dRpaPEaRes EpaP L A TR B Rl eldt °' 208 et ei
said error rate level determnation is based on said current BER | evel. 8.

The net hod pf clgj i i r.or i J,.t ection
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algorithm determination is based on said current BLER level.

5. The method of claim 4, wherein said error correction algorithm selection comprises
setting 2 minimum BLER threshold level and a maximum BLER threshold level to create an
acceptable BLER range, selecting a current error correction algorithm if said acceptable BLER
range includes said current BLER level and selecting an error correction algorithm different from
said cwrrent error correction algorithm if said acceptable BLER range does not include said
current BLER level.

6. The method of claim 5, wherein said plurality of error correction algorithms comprise

differing overhead levels, and said error correction algorithm determination further comprises

33
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9. The nethod of claim11l, wherein each bearer data packet of said plurality

of bearer data packets is respectively received during a tine sl ot PiNﬁghﬁj
each time frane of said multi-frame, and wherein said error correction

al gorithm sel ection conprises selecting said error correction algorithm

during the last time frame of said nulti-frame. 10. The nethod of claim1,
wherein said plurality of en-or <correction algorithnms includes an

a gor 11 hm MlL&R, oBER ciefton A0SR Gk AGerA0n B 1BShat b sallndRLAAA of
claiml1, whereinh said pluraliTy of error correction a gorlt%ns I ncl udes an
al gori t hm whireskion slperithm sfesdid cdwed BhER levst is belbwanily marimoms3LER theashéléeat! apd r or
correction ' . ' I I ' | The
ot hod of SReE 2t Bk BtkaBy Ml B Bk hef RS a0 T3k bR e

wi r el essl y cotrecins algdrithd ifretiwement BLERA¢vehis albdvatsaid mazinckmeBLiERrtteshsld dgvebon. 34

7. The method of claim 1, wherein said error rate level determination comprises detecting a
number of bit errors in said plurality of bearer data packets to obtain a bit error rate (BER) level,

and wherein said error rate level determination is based on said current BER level.

8. The method of claim 7, wherein said error correction algorithm selection comprises
setting at least one BER threshold level to create a plurality of BER ranges corresponding to the
plurality of error correction algorithmns, and selecting an error correction algorithm that

corresponds to the BER range that includes the current BER level.

9. The method of claim 1, wherein each bearer data packet of said plurality of bearer data
packets is respectively received during a time slot of said each time frame of said multi-frame,
and wherein said error correction algorithm selection comprises selecting said error correction

algorithm during the last time frame of said muiti-frame,

10. The method of claim 1, wherein said plurality of error correction algorithms includes an

algorithm which, when used, does not correct any errors.
11, The method of claim 1, wherein said plurality of error correction algorithms includes an
algorithm which, when used, does not correct any errors, a low-level error correction algorithm

and a high-level error correction algorithm.

12. The method of claim 1, wherein said plurality of bearer data packets are wirelessly

transmitted between a central station and a remote station,
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