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Rel at eg BArt In a cellular tel epgxﬁx E syst (PCS)
a |l arge nunber of Snobile stati W@gﬁ ﬁgmm| tes or "base
stati 3 q-" The transmtted signal experiences nultipath fading as the 20
nobi | § statlon noves I Fleldéfthe baventloficat ures i-n th environnment that refl ect

the #¥gaal. Controlling nobile station tranitter power to overcone
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asmitted si gndhdividusbtcoemmundbitions.st ati ons. |If the nobile station

StH
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trip %sm—ts an insufficiently povverful Si gnal the base station will be 30
unglbl-e.;t o recover ,kth t[{an? L ON fromthe received signal. In
t »above referenc%dqfo'a q’E)a'giel s a |on measur es the power of the
SI o ecel ved froma nobile. st 0 t(PCS
to the nobile stattbh 05@1?‘ p'l?g@“# ofgs’mﬂann YHe conﬁgg‘ )

i} the nobil e dtiatgedtuoiberiof teflon ceqamuaicate shemigh Srl) O S
ntai n the avemstagions. ecalheeua:augmﬂ shgrvet rexperiences adeltipath fiading easethe
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dlcl'osed i n copendi TPHNIAMOBALE CELBURARCPEUEPMCRE ISYSTRIOL* i95t/ed idh HOber 8,

t iggET NETHO.D 25 1991 to the assignee of the present invention and lncorponted herein by
2 reference.

1f the mobile station transmits an exczssively powerful signal, it will
interfere with the transmitted signals of other mobile stations. If the mobile
-1 station transmits an insufficiently powerful signal, the base station will be
30 unable to recove: the transmitted information from the received signal. In
the above-referenced patent, the base station measures the power of the
signal received from a mobile station and transmits power adjustment
* ¢ commands to t1.» mobile station over a separate channel. The commands
S instruct the mobile station to increase or decrease transmission powcr to
35 maintain the average received signal power at a predetermined level. The
. base statior. must periodically adjust the transmission power of the mobile
s .. station to maintain an acceptable balance between interference and signal
C quality as the mobile station moves.
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grist o nay be i f henegrby fefaemaehat of the previous received frame. The
65t at i on flec]?des eacthel mobile’ Adtibn RIS fARte3 Mforet it Fates11tRS riveds
a'-etﬂges a set of e
e provi de an MLt oﬁé’% 5%%?% P*’ﬁ'haﬁ{%o“"*g‘e'ﬁve {'?*%?‘re“ and
mi?-«-l- cl ude a cycli Q'Q‘éﬂ&d’ﬁ?fe EI!“Q*CRE} Yo XQice transmispions: o £apidiqaja
£1C, and a re- entrensuissonthds c@bﬂpéhmsmefedhlt« ofThae deHeone ifourthnandise
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YE};Egse eQrJr?)r nmNLb&Sex ghéh wed&ém@m aré cdlied Raff ram.-rh dﬁt@lrb& “Qdhd! efghth .
to ality E Q‘%: i thm
fgrr Canvol ut i onal C‘E)‘(rggés %Aé u& uﬁé‘y& tgg EI rosu marm‘t‘i‘\l 9(?{ ,
| EEE Transactions off s 6 'VBi four. 18 GW“‘S’ g éﬁ’d’e
1980.. The set of erfilbtherfizame. CBlt’ffm héhdetrmnﬁgﬂbb theciase statian atta mhnt ate
tﬁncl udes one Ofatd)eé tohmnema\tme ba(amr&hsu@al ity Metric,
e re-encodgd synbeh. GAUPHRESP Rad BS Wdlanc thé @Haoﬂtcoiﬁo&ﬁ&ﬁo
anal yzes the sets of er nmetrics |§% nov ecl si on orit
and determnes the %?Y"gf’dﬂ‘&b‘Pé“Fﬁ% fr PRY b' d‘ erent from that of the
previous received frame. The base stahon decodes each received frame at
* _a each of the four rates and produces & set of error metrics corresponding to
b each rate. The error metrics providz an indication of the quality of the
30 received frame and may include a cyclic redundancy check (CRC) result, a
Yamamoto Quality Metric, and a re-encoded symbol comparison result. The

o ¢ generation and use of these error metrics are well known in the art with
. " details on the Yamamoto Quality Metric provided in the article “Viterbi
s Decoding Algorithm for Convolutional Codes with Repeat Request”,
, 35 Hirosuke Yamamoto et al., IEEE Transactions on information Theory , Vol.
e ° IT-26, No. 5, feptember 1980. The set of error metrics for the decoding of

each frame at each rate thus includes one or more of the CRC resuit, the
Yamamoto Quality Metric, and the re-encoded symbol comparison resuit.
The base station processor analyzes the sets of error metrics using a novel
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recei ved/ frarre was encoded. The base station then uses the rate decision to

sel-ect ;he correspondi ng decoded data from ghe mul ti pl e data rate decodi ngs

to recgver the transmtted frame i nfornation. e base staglﬁgn
frame

pr oce/sor al so pr odegiséon amﬁmmdfwmr‘%f%ﬁ‘@? Pf'-ﬂ’éb u%ﬂ'?
data Fs too poor f:e&e:t&aefr&hem&acodbo e basei stationitbern ntes. théSram Hegision tq he

procg‘ssor Pr oduceseefact fHid nk‘%ﬁl-&ied'cm“ ﬁé&xltﬁﬂui\ﬂﬁﬁlb'fdaﬁrrﬁ&rwh
the fata but the rate |s ro a ?'an erasure occurs, base
a

st on rrayswrply ce it wit

rpol ated daa. "I t mmbé'ﬁ?ésnm% P AN { ETASUDE BB’?”‘?%%“(S?‘ t he

eitved franes anqhdue/ plcthe drhimaadaty isatdd pebr fon che procesndnstoi deterpdnrtherateel t o
mantain the error fi{ﬂ?u &s W@HUIP ratd NREY" B‘Kdmkieﬁﬂfan(irron
e
&

EB%&QF&
d
i on Th the o *rssatsbet‘%efanﬁ*élvﬁ'@fm%@ Jlnpafoluiniit,
present i nvent i on kasapHaten maneimply sitsasd ﬁﬁ? Jrtme 15, Ty 5%&‘&% tn lfl'he
power |evel of @ riesepalatedalatnitter to provide a substantially constant

efror rate in the recettvsedmdq{eadn&hﬁe RS MORIKr thi CEraF e ofBe seeiviabftaines t he
mSt ation of a gﬁJ #ﬂ' Sl Q?t E{éf&?ﬁ?uh%i&%b@&%%i‘% %‘it'ﬂﬂtn Qhe
femp

e stations th aneous interference
by enhanci ng cont r o3 r"t‘ﬁéc‘ﬁmﬁe Hﬁfl dég‘ffff‘% 'TT§5

station transmts.feltnint the @D\RCC etel mlmd WI@WMVBYM%%MQ“F‘H’ t he
above- referencgd ddsSibedMedN.. the nobile station transmts a signal
co ising franme of digitized voice or other infornmation to the base

tTatr t initial {hed in th
Zboveope?erggclegl 3|0a cgggﬁél ngggﬁ!mﬁ@?ﬁﬁmﬁ@ﬁ:@. gn : 2 engoded into

ei t-her full rate, half rate, quarter rate, or eighth rate data frarres The
base” station recei ves fThe Btltgﬂm inyeutior compsisen oh methed and aREATASYES e se

m A corres mndid}mﬁ:gtw Ref Vel Bl lal feftidtd Gamntttec@Oprboideannibstaatialyt hat
d

P es an indi Ca{dﬁ Olg %ﬂg Hbﬁ e P e@ﬂ:w&%w&\h Be iubed he
frame i s decoded & CEH “ﬁ e, stat |‘§)n ocessor J“gnm%ﬂal yzes
t'he-sets of error ffé o1 Q‘P‘?‘bﬂ e Rer provi des an
i ndi cation of the vfomobplsobuﬁpei rthat may wraremit pimpltsngonsky yithaRindRbded

qt;;t%ow des an "eriatdfecence 't etahcing contol owen tha goeat iobrihe ignat that eatte

courd not be d%ermﬁﬂ,mw%@em red probability of correctness. 4
In the CDMA cellular telephone system described in the above- -

referenced U.S. patent, the mobile station transmits a signal comprising

framps of digitized voice or other Information to the base station at an

initid] power level or setpoint. As described in the above-referenced

30 copending application, the information is encoded into either full rate,

haif rate, quarter rate, or eighth rate data frames. The Lase station receives

N ] the signal and decodes each frame at each of these rates. A corresponding

S set of error metrics Is produced for each rate that provides an indication of

the quality of the received information if the frame is decoded at that rate.

35 The base station processor then analyzes the sets of error metrics using a

y e decision algorithm and either provides an indication of the most probable

- rate at which the information was encoded or provides an “erasure”

indication, i.e., an indication that the rate could not be determined with the

desired probability of correctness. '
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In the p

base station Qrocessor counts the nunber of ....
consecuid _ . ~a rate such as full rate and the nunber of -
franmes 3§ S e oL iRTertical aHettaseristsibnn prdvessonf conaies et | ve .
Tuld! r janthe Pl e BUP il eh{H&&"a@'}' Al b&HSasl fillncatd!hhd Fhe T at €
i ndi cad 2 rate
i ndi cg : f:taywh‘m* ot é"f'?’ansrﬁog‘gtl %’n g%g&?is&c g‘b" p’f ul | —
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B NUMIGL Qi SRNERGE. | For Wxahiles ohd eridi‘dha&'hli&nsn 100 Gull Adket hout
f‘.g ot ngr ratﬁﬁnrl%céiwgmks% &k ﬁ afd u%ﬂ&%mg}’ﬁ' 'JxYe
tr and erasure ﬁé ocessor det ect —
A L UL oisfien copriingl | e
21 1) overconmrdnhtnqmﬁhfadl ng t hereby redum ng the erasure rate. 20
Aj ser m ned consecmt w&\tnwberp:eacha&dmrdatramauaét @bnéetutive Oéragi@ht h
1 CRL1 008 REHdeG L8 wURBLOB! St ok iher Farinla bR i SRIRRRRTON!
tr ol ting ransm tt er rocess E{Igé e In a ,)/abl —
.un,” al so red®ick PPk af"m opsand; 13, t & SN Pt e, rter -9

56> ~or- ei ghth T girocessodidetectsomn emmsura it it shoulithareds theh signalr parre 'F?ut e 25

Z57 (he pr oCesSOlindidbed RgnaR e fagierbmeOnBRipath fadino tieatlsy AdtiveIngsUr e
§é[‘cat|on Al 't hoygh,, m‘gﬂsgﬁ? |nvent|on may bghused t.o adj ust the power
ével

of transpissions,congistin an f s optimzed for  _._
Eﬁﬂsm ssions éBnsistif '5$ ‘L’gd ?ﬁfﬁ‘é‘fﬁyaﬂmgf @Bﬁ‘ﬁﬁ e PBHTY Ferms 30 &
el as the cel | uleighth éltvaQ!tmt'em&!%éch'beﬂ‘Nﬁ mite raROv At of fytdhezed
cepepdl ng appl i calehfihcanentinSonfrolling! transaiite povedrhe peocRdr gy, avidiedad at a
ot nuous. specch | S aDkcHts ““"’f"““ﬁ'gfm%‘n it B SE It e el Y e
apekiod of rel at AT A% ﬂ/f‘é{}&rﬂ& ‘f)‘g é ‘{S@%VB& ﬁh{h@ Variable ratd .
t¥ansitioni ng &9 367 the|progessas may ﬂm&spébwsmlcmqeg it ﬁemnemwe The
al gorithm thus expeditstiono detect variable rate runs alternating w th full -

rate runs as the speakﬁl hARGHSBe ngv%qsmgy bgy&,l,at}beﬁi ust YRk t he )
processor may al s pPé?’ S€ I e SI ngo ! ;)1 fd he lﬁ an er {? —
indifcation or a.fUi'f PL@™TREPP 5"3 o P8\ ‘g‘ POPPINEA IR he T
i ncrement by whi cirapsaissions conslsting of voioe information In communicat:ons systems
30 such as the cellular telephone system described in the above-referer.ced
copending application and U.S. patent, voice transmissions are encoded at a
Y | variable rate; the complexity of the speech determines the rate. However, N

continuous speech is geerally encoded at full rate. Speech occurring after a

period of relative inactivity may be encoc«d at lower rates, transitioning to

35 full rate as the speech increases in complexity. The algorithm thus expects
¢ to detect variable rate runs alternating with full rate runs as the speaker e
pauses between words or syllables. Therefore, the processor may also “

increase the signal power if it detects an erasure indication or a full rate

likely indication following a full rate run. The increment by which the
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ir upon detectdng an erasure or full rate —
full rate run need not be the sane as the -2
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DESCRI PTI O¥
of the preg

descripti g 1 - Halow) ahd acoonjpangingairawingh the drawings in &
which |1 k8 rente characters identify correspondingly throughout and o
wher ei Fgure 1 is a bl ntion in the ar
base 15t ation receiver %@@Mﬁ lp&Bh?ﬁéﬁﬁ@?%N@%ure 21is a .
-;:~* ed fl ow di agram of an exenpl ary power control setﬁ I nt  al orlthm
and F| Pir es 3a10 3c i | |Thet freateesg oblesta, anc aqyaniagss 4 e paese reHen power

cont ;fF set poi nt beore mhre dpparent deine the dedl«hdecdgmrsmrfophtbnm wZ@n -
ceToffED DESCRI PTt 0k G cIHEnBBEF\E%ER mww&.wm edfbAOnEE thadhAdrs -y

conjlini cati on sysi r’qﬁn S |safunct|on of the —
tojgal system power“e d.y 'aﬁ‘x}dg’g? (ﬁgkﬁ n r faC| I Itates an

i §rease in systemca '?’F"H and .
sgstem for cl ot®l ytxaudrdyinumfaatdlyhcmmnmsmemhe mobi | e st atl on

tfansmitter power as FiguhQld @ Gerkkalize AOR BMEHaROSH sl exeinplary PowRtiEdntinam c. .
co.m!r ol over nobi F;Péha %gnmgﬁ ransmtte_r %Iower greaterhrgystem capacity —-!-
ma_y ‘be achi eved. resent’ i nvention i‘g used jn a base station @
recei ver of a.CDVA cel &H’a’r%e?‘eﬁ Hrstrate sys‘{l&ﬂ IER% LErAm, BY AP SXEBVEM Y bed in
the ‘above- ref er epeeer dnBol Ripaintt algorithinsfon e \detbeminedizate decisionipatietny. A

l.l.e statiomg not shown) transm t.s a communi cation signal, typically a ._.‘

MR signal of. 35 a spgi?m RRE at one —
frequency band, to the base Q?E[Pl on ﬁg{‘ﬂﬁ@h}‘ﬂ?m rﬁsﬁom l-n order t.o
aid.in understandlng of the present rief discussion of the

m)bl | e station data encoding for transmssion is provided. In the exemplary

di ment user data {noviCiddAaceilden commumnication: tystes where system user a—l-
~

25 capacxty is a function of the total system pow.r, any reduction of mobile nE
station power facilitates an increase in system capacity. The present . C
invention provides a methud and system for closely and dynamically
controlling the mobile station transmitter power as a function of the ——
communication link. Through dynamic ¢ontrol over mobile station -9

30 transmitter power greater system capacity may be achieved.

In Fig. 1, the present invention is used in a base station receiver of a

—3 ' CDMA cellular telephone system. This receiver is described in the above- o

: referenced U.S. Patent and is now described only briefly. A mobile station :

(not shown) transinits a communication signal, typically 8 COMA signal of
35 a spreading bandwidth for example of 1.25 MHz at one frequency band, to

U

— the base station radio receiver (not shown). e
In order to aid in understanding of the present invention, & brief ——
discussion of the mobile station data encoding for transmission is provided.
In the exemplary embodiment user dats provided at various data rates is
K _ e
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6 encoded and formatted for transmission i data frames typi caIIy 20

mltiseconds in |en f tsy are
preferably forwarg® %ﬁ’l’dor'" ofr°|! E‘f%?ogn‘glogggs’%%qn é% QX‘% (r}g?‘g t@s f or
this exanpl e are myligeganss ipfensth.r Ihe pserdaga plong with ’1“‘1’3&"@)’ head dp 'kb s
(quarter ‘rate) apdeferably’forivpel (ﬁmlcbrmaiae\)encbde&hm#f&cﬁee ﬁme'dtetmrttha

fﬁlnztg)r:tg s%/gbfltr.ahﬁ afe%églﬁxa I(ﬁﬂ?ﬁﬁ).&:g&ﬁi.%ﬂﬁﬂ@m kifps 1Qbarte? I'n
synbol Pgr ea% e‘déé? O@ﬂ!ra«hﬂ&%ﬂ?{}% e'gtgng% ﬁ%.LP, &?9 %m}%ams

ondi ng to fe isnot pecessaryy; 5| of 192 user data and 10

framefoverhead bits aheﬂ%mdqﬂetmﬁiémﬁfmutymxsg Isousedte frodwee. For a .
ate data fnARR syadolsCioP QREH Qger! datd of fAntPFerhdidabital Por @ fuldtrale Of 96

user fdata and fre%rre over h}% P,lttgrﬁ?g l&%‘?ﬂ@ﬁk@@k@ﬂ"ﬁéebg%«sxm%ﬁ for

the frame. Similary r
respectivel y é%rr‘é‘ﬂfoﬂfﬂ tb(S Z'ﬁ"?fﬁg "?"’ZP‘I?S 21X 3@‘ the ff'é’?’al Fogr 48

24 user dat a adwif rie datz Geme.coaeipoadingito o 4@rkbpeﬁet;det¢. & botgraf @6 ceer144 and

lo]

72ggymbol s for tfaﬂtiﬂw%&k\kﬁefﬁi@bﬁﬁ&?@mdoﬁe&%@bdﬁd&ezwhﬁdb&lha& gr.oups of ——.——

ol s are conv [

code of a set of ?{)r o%‘%ﬂr@ 98'% rife gies nggtgpgk M{E‘Q{;‘z&g &ﬁ?&&? o? t he
symbol set. In tW@"SP@ﬁ%F'&

is used to selfctfraze omrbeiﬁ‘ blsa ateyericoded Yo tfcaridilioﬂ Beyymbaie foretheh

siog y-four chips redpetVilidte fhithé.har soildi bé noted! thas groapd of Is mbanhams is
dirszl osed in the

oo o s S ??qﬁicén%“?ﬁwz°«ﬁﬁa“ a%zw w@m 202

cériverter 104 reextmplary erabodinenisix pymbols e'c'?*ﬂ!!h‘l%’%’&!“ ferused reselegter 102

g? converts ot lofe df dixty-fodk Vilgn Ainctidn peqtidtices 2ucto Bixtyeloae chiphlin tengtiel at or
106 receives thegd I»%IQJ gaﬁlmanﬂ.om @oao&%emow d5dioBs dn e daRREAL OF

108. PN correl ator g m’a tion process.a provi des an
output to a Fast tﬁg'f PrifPdPt-al processor or 30 filter 110.
a preferred enbodi rrenNtM!Mﬂﬂmhimemﬂée&m1mlWMr 108

g‘%gerat es a pl ur @ irkeivet 182 Yortrefhery At ndohberisiofti 41@i fiftédng.s Rb&wwent upon
the: &&@'104?&:&9& frie! adth s}&‘id%&éﬁi 1§asR of the

T e i s o
oo WL FSRREs e B bR Proer it
function symbol maomlefs mweﬂt!v %istsﬂ signaband akN crde peavided by i BNt h
stgnal . The nul t igprérbtosy1t8ol Patarrelaturioé perfdrntscd anrklation process and
’ provides an output to a Fast Hadamard Transform digital processor or
30  filter 110.
In a preferred embodiment of a multipath diversi* receiver PN
e generator 108 generates a plurality of a same PN codes with timing offsets
dependent upon the particular path of the signal. PN correlator 108
correlates each of the PN codes with a respective path signal to produce a
35 respective orthogonal function symbol data. Filter 110 converts the
orthogonal function symbol data into soft decision symbol data for each
multipath signal. The multipath symbol data is then combined and
provided as soft decision svmbol data for decoding by user data decoder 112.
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provi ded As soft decision symbol data for ?decodi ng by user data decoder

112. Filter 110 t of the ,conversion proce det er i nes from each:
ort hogogfal functi on §§ c}% lekl’“rrﬂ?‘l" HoT, P, ?‘*&FF‘M.T

Keepi ngfin m nd qrnmsoedchmemmemh@l fromnesch gnuldipatiosignal anoeResgY efelqento a

f data syn&ebfy inl éhderrat ggthvﬁthugsnﬂrmmﬁdiesﬁn&di d¢ esivepadlstoar e 5

.

conbi fled to prodyg C | v bt in e
addition to prsoS#gG iy @{ti eci SI gﬂegat to‘qg&rg%m ﬂ&ﬂﬂizﬁﬂé@ﬁ?t;&%&es the ~2
synphl ener gy v M; e f“’iﬁ@c‘b‘&‘é’r’ % '

typ' cally incl ud@m EMWU&G@%«S’«"“‘P@C‘BW&"%‘# 113; afsosprpyides thesj on
ol data out mh&hdnpgpﬁlaebmadafageranﬂuﬂ&tbder 10 .error nmetrics

ch are provi ded { pelief 192,EN BpiARY ng@é&svgﬁéﬂér@«g@Hgm W6 may e
. us :
ciifcuitry (not %gﬁﬂn‘)’"a“é@%é mﬁ‘gdﬂq %aﬁ’q‘éf“ gé’g"ﬁi bbb “’?hep‘ Hégﬁ%gl n the

ahove-r ef er er?@echﬁQip@HHMgWUCB yretReqvidegnta Faiedatermigation procgsser; B

descri bed her ei rerodéssor 116 mhlpoand ¢oe pieéradutatto tahdighiaiste-ai kg mveﬂacoder 112

dpodes eaCP fra&serasu IQL@M&) abdﬂep}!k?ﬁﬁdm?%ﬁgﬂﬂwgdsgt t‘—-.—'—.
of "error netrics a|v e ol s coded at ——
each rate. EI’I’OI’deIer rics, %’%‘; eco'ﬁeé(j'%p'g'ki Pr?cH}pg : >3'arrp| e, a
syfbol error r ehiefly desEgeq) b&‘ﬁi‘h re-encodi ng of the decoded blts to produce

re-encoded syfbol s 2Upct haeptioreatthel biseatatioopendet MR tdecades eachdfeimest synbol s .
? nnggrmcggtghQiaklr A nlﬁﬁt Fit€ - and) pAcidliés RNcorfdd aidsahl k detidt &9& hﬁ't{}g; ﬁg :d -
bLts After deco “’Ti‘%’ h%%%%%g%% B'C(?d épgﬂ ex‘gcutes t he ;'."'f.-""
rate determ nat iTetria) {96 Arading ot eacnisate trﬂu@hé«aﬁawhefwm CBWndi ng 2557
U.S. Patent applbiesst ipom & n-ahetdingrohithe idecoded biits to prridpce setencadedshi dolst he *

frgpme was enQedqfat Ehemal G@ﬁlcb bb%eﬁithhﬁewtd Bolh aRd QVYSIRD Ry decoderv-—-——!

%ran:[s(r)n tefteldnatoic processor 11@ erm s t%tb;rfé{ tﬂﬁ‘m‘g t‘?’%%%é"é‘f dat a,

t he datalsmté'F‘p‘l‘ B frame as either
control or user 30 d&admnmtﬁmyem@adnmmtpmwmmmmw From

tTg error rretrieswn{e@ﬁaﬁﬁamnm St d EBctibed wh&tef%v&—mefeaaei vpndinga frame -

cont ai ned da % g% %ﬁgm% nglw §it w ?,t, quarter- e
rate or eighth ra pe a}"gcor espondi n i Th|s iy
%mg'f“'g% 1*«*3 % %‘?Qﬁ'r 1318, RS

rate indication ‘T"s"ﬁ
whose function itg egimatdeesciecidedhé mié at which thetframe phtata wesr wansmitted.

4 Once processor 116 determines the rate for the frame of data, the data is
: interpreted by control bits included in the frame as either control or user
30 data with the user data output for further use. From the ecror metrics
processor 116 determines whether the received data frame contained data
that was transmitted at either full rate, half rate, quarter rate or eighth rate
" and generates a corresponding rate indication. This rate indication is
provided to outer loup power control processor 118, whose function is

35 described in further detail later herein.

In the case where the error metrics provided by decoder 112 indicate
to processor 116 that the received frame was corrupted beyond that which
the error correction techniques employed by decoder 112 may correct,
processor 116 does not decide the rate of the data for the frame.

. .
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In fhe cgse where the error netrics prodeed'by decoder 112 indicate to

crror ofr rect dictm R S f@é@fﬁp FHeEHoA 3 AN R S0,

not dedpidEamaavithhthe frxme deted angsasyre ’%"’PPB& sor 116

in thif case does theterashiee Gran; @eneratearns i ppvidof an lfetsdan andiostionhtat f r ane,
with ghe frame &%b&%mm:%ﬂdeaﬂa:eww ideRRine HRCATS GF wiiéh i t he
erasyfe fra generat e%gﬁcg provi des an erasure indication to processor
118 Fndicati e it determne the rate at which the 5 frane was

encdded. In the casi thecase wheredhe srrorEeirics proyided H&d”ﬁf?“&é&%ﬂ@l‘“ﬂZ
i cate to proegxecessdcr1136 tthatt the necelved dranmmdisfa coreupited Kb oate precthiaul | rat e

me Ehat }Nast%%&e&hedb D\eReP IEX Typ %WM:&%&&&% : metrics;

cooter Tng R gl sl hobg R o iy TRl pLAKIIE
pfocessor 116 d&tErmi hes hat ? ta for
the frame i & the rpost Ji Yl‘%ﬁ!%"fé’%’% ’rg’ﬁé’%‘g'f”ﬂﬁ rate
likely frame. Fﬁuﬂm&send ldmhﬁgsélednmmuf@l rite likelyframe.| Pracessoei® f ul |
F>ite data Wt h g didth @8 athe AL S IARCWEE fuillofate [daf@WithORtcRhitIDABDT S.

ocessor 116 fof Hz&&g@.g%.' ! S8laln L BE 9R0CLBL e AR AN RS 2 FUl

de
rate likely |nd\m ssor eci siLons and
détected frame é’?‘l’bré’%yﬂ"ﬂé" d“ spreyt ‘ﬂdfcfé‘pl W‘O'I‘ki "ﬂ&ﬁth"I‘é\/el at
whi ch the i | proeesexrild®h need transmit si gnhals at to maintain a quality

cgmuni cation |ink. The rizb%&imsmmaéﬁ«admern&h 56 udéd abarei ved at —

@ rate or rat e:gﬁ.m{s ﬁfﬁ?%ﬂ?ﬂﬁgh?& 49 %wqg& abiBn SHeb8 trdramhOW the T

npblle st at’i on raﬂ m { ransmtéer power N

reduction may 8‘"@@8‘?‘“’?‘ u'b‘@b u‘ﬁ's e®& el whichi. -
may adversely afher of frames are regeived amrmm@twbhhmmmm efrly the = '
wer nmay begi rfmaﬁdrfwarlewthambibrsatiadmmimmmym redigedt y of th

conmuni cati on |4yl rakeinitter powblP RRHUEESE 4| r&nflh.fﬁ &Rﬁﬁt&@%%bﬁ?ﬁfsrom

pfocessor 116, grocessor Elﬁ execytes a hove :Afhmto co a power

| evel set poi nt .*°THFE Refp st ‘1’@‘ sBRY & %ﬁ’%"&ls hey, quality, to Fig. 1
in generating rowsrunicatioantisk. wiSioHady the @owenanaio heringrasedewhetsi the st at i on
tgansmtter povefors fdversely afCee theRjualityasithy corhintuiicatidrOliglt.ovi des the scal ed —g

averages thescal el E&Mm%wvgﬁff‘g“éééﬁmgﬁfggﬁa m‘éﬁr%

I.e corr espondl
symbol s, Js used as discussed with reference to Fig 1 in generating power mmmands

8 “which control the power of the mobile staticn transmitter power.
As mentioned [ ceviously filter 110 provides the scaled symbol energy
3G value o power averager 114. Power averager 114 sums or averages the
scaled aymbol energy vslues over a 1.25 millisecond interval, i.e.
] enrresponding to a group of six Waish symbols or thirfy-tix data symbols,

and provicCes a received power level signal to comparator 120.

Processor 118, which includes appropriate internal counters, program
35 memory and data memory, computes under program contro{ 8 power level
setpoint signal as described below and provides it to comparator 120.
Processor 118 may be either located at the base station through which the
mooile station Is in communication with or at & remote locztion such as the
mobile telephone switching office (not shown). In the situation where the

T 13
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. 9 [S2F
and provi

s a received power |evel signal to corrparag r 120 Processor '—‘“1
118, whi gh i ncl wrbileapption is sommunieating tysush spultipls base, sationswith, v 5
data mepbry, corpowteesoatnalcpropided througiv the Giultipip beer sthiiarg) froat pobntrolsi gnal |
as desofi bed belsgdaamtt RO bit plodessSTI Alie MPISD IPHRPE 260Venlehd NaYy be ;

elthey |ocated g . m%&matak{&rhrgg{ag&gfhm fuah&r&b&gﬁm;m's LT

I cation or at remno t el ephone —t

n su
hi ng of f ¥ c&uqqion o Hiwo procesars nay, be t@ﬂ'\i%ﬁ Hasle procesor; | o f
i on i's conmuni ca€omparatorcizgromplatespthe rbabedsmﬂohsei vigosi ansthve control |
pr.w ded througfpomemi bérpdifit igam, sidpiovides .famaﬁncagmwpmml nt the - j
Ofat I on of proge
Si

uati ons mhere ocessors 1 an are 1o functio :
e T T
of: these two pr GERTEWFs1fay PRWeE Jipddawa F‘fﬂ‘ﬂ‘ﬁ sﬁ‘ﬁ'@f’ % 65"5"?” nparatore’
120 conpar es 1€ haeviationveignpbowad geneshtesi ¢jther anpower Ypemmend|orsdt point -
signal, and prO\pbdﬂs RWIE Yorinafd, ﬁﬂhg:ma{hermemtanammw td hive cwbilat i on of .- -
txerecel ved pPOyYgRkioh W&\Q@on xﬁ?%ﬂiﬁ&w Iv%?'ﬁﬂﬁﬁ??ﬂrhﬁw —_—
P&Wwer up/ down cgeng,a nera r1 | ves t ﬁl&? nal and ..1,.3
generates either®®% ‘6"‘63%3 éﬁﬁﬁ WT? ®the base |
station transni deviation ﬂsmfehéth&‘tml(’m@twﬂw\h)tm gersadtion ofepostesnal from
power averages G rm.;ﬂdlAsﬁxahldybmwtthepbbi’aeswhgbresﬁcehlmgbedx&ydt he . J
pgrer | evel Setmgaws ¢ Wl wit Yoln OSRRaAkCY m&aoarat or —g-

pvor aver ager APPEAAAE SaRE) m'ﬁ sooé’mm%ﬁ*szm*%# T

pe’wer down conmthel data Qénsrmwm%ége*hpmﬂtémﬂdsTéﬂf“é"‘bﬁtfv?ﬂéa to
transnmitter 124'spbaremi naodubdes niad t heardatits Deiengmiodasedt tdutat ovidhe

m' le. statiof. 4liaRs Tdd Ioe&usxnwﬁd, SREC UTHRARLN 184 Spiaiy _&maam the the

ul ated data 0., a na 0 to,the no ati,on ter 124 T
typically trans ¢ Hen gféfm ﬁ'%\“'d’i‘?fbbeﬁﬂgnfhﬁnré é:?]-(%’ r;rh han the - -3
nobi | e station mmxmmbwfmwm Mz dt h, e.g. 1.25
MHz. Fig. 2 illustr@igR dlusgester agempedized ﬂmddxagnmfdhhtdigmthmguedttdmm used 3
H—gedg nam m(;g: ly a?hﬁ%.ﬂ EajB e erv:elgv\/g?wp?ﬁtmmds inlbifectp Mddtglthy modi Ty —g—
al'gorit hm seéis“} “% a‘é‘?’@ﬂ Pg "(’Jr Tlhﬁé kempm‘?m({%g} h%b“%&‘h{}'gt i on o]
transnitter pow&?"%s?%! ﬁ‘ﬁ*n&t'FG‘PF”GF‘ Qincreass. 'hﬁ'éﬁ mopilg; statiqne ieppempittes, various - 7
frame rate dat apower aha Sunctiohafithe dink auualitypaith cespedt.tor eiripuddoinsé one i s used .+
E@ modi fy the paygRr thaka!impioiidtion ApidaH R rhd ULHRIP IR LedeBbRBAAENT 15 .:-.-—“
scri bed the power leve! setpoint. Although the exemplary embodiment is described ‘”-3
30 with reference to using the rate decision s an indicator of patterns, oti.er )
. parameters may be used. -
e In Fig. 2, a group of on2 or mor2 of frame rate decisions is provided @

" for inspection, step 150. This group may be comprised of a collection of

sequential frame rate decisions, or accordiné to some other order, and/or

35 which may be depencdent upon the frame rate. The group cf rate decisions

e are .nspected to determine if their pattern is matched to predetermined rate e
decision pattern Py, step 152. If there is a pattern match, a modification in
the power level setpoint is made, step 154. This modification may be in the
- fort. of an increase or decresse in the power level setpoint by an
e v
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30 with feference to using the rate decision as an indicator of patterns,
ot her pafaneters may be used. In Fig. 2, a gro )Y of one or nore of franme
rate degi sions is provided for inspection, steg 150. Thi s group may be

conpriged of a collec anlm&meomi@eaeqnw pOweP lleval s@pine g

to song other order, gc‘in.%y%gwi Wﬁ&gﬁu %télmrak{ U Robitb €

The ggoup of rate dec? ons’are |nspect ed attern s

mat chyed "t o pr edet er ni Haton STAasster payyerp ol Fm] n’"é'fép"i?) plon; pattesn ; ¢
a patiegn match, a noshatchcimdicatesin good: commpmnidation| linke tho pawer éewhdetpomtép
1547 “Thi.s nodifi caty Oﬁacmwaolmmanfaﬁnmfuﬂrbd Of [RMee ddwil aohASals Bnd he

poger. | evel set poi nt gagg. ty Bk mrﬁmam{ ﬁLH%an}_ml&r r,w&asgmar Kq

deffréase in the pomer olrnt ulty correspo

resu
i n§rease or decrease re Asfate a‘?vﬁm f oW
copiilcre a rate demmonicmm th:atpmcr rhepel aetpoing i Mmsatindht
|i @k t.he power | evel Htﬂinn&f p@w& up ROMmARIAE and dultifabdly ian m&eaeemmbuon

of pvwer down commgn decrease in m)bl | e station

trgnsnitter power. Slm I'n _those cases wher ecision pattern
g ch:indicates a | ow quals% dcy, ﬂﬁ?f“cﬁ??‘ n°‘i°1"h|¥“ ‘ﬁ%&é‘?mf‘e‘?fe s%? ¥t

i Sl ased to resul stepm15handdhbraritedegisionoiscpdateds stepatiés and the Pmsl

ulgimately an increasgpleitedDbFlifthd defilat a0 thé rupdate ti;ﬁrcx P Vet . InSetidr ave

oF: t-ernvrratch occur W @i fication of the setpoint, steps 152 and 154,
a e‘tte deci sion is updat e nd t Locess, repeate Furth
dgai.l's:on t he updléte as ?ﬁf‘ﬁg"rma'éﬂf‘ %?F'g'li'é'%ﬂf‘ &?s "‘g?

I he_gvent ‘that patme the processi may proacged ral; optionso mpndon "

g ching, the pr ocessmnrapb@éromeumpdm wuad\oaﬁbdme 158, m:aamamﬂe g
P e Ifsgve' 36% po nt w@ﬁ d .yaﬁ TR RodREIRHNIR sp03B S
S p, an e pr OCG lcatio
pieferably a di fferen'? |tg“??fﬁ tf ?é‘to %"%‘t Qﬁk félfttmor*%fgggé'% "20
ddeas® or vise v@rm achgrempattern atchyasdetrgted) dt oy

b Hidted that any set gaed thatady setpaint enodificatios ey degssét: herein myahbsbe :betaset
t & proviide no change }5,13‘,;4]3@,03@,;9& g,tml nﬁ)ref erred i npl enment at | on shoul d

p@:tern:determ nation ste 152 res lt at tch St e
addi'ti opal pattern deter tp hg" P‘? ”%ng or examﬂ ste P\%]

N8 rate decisiogstine WRSMtW hPﬁ%‘ dditional “ﬁﬁt'ﬂﬁ?’ﬁ‘ ipation
g ched to anot her2Sprssejeiscperformed.r Barcexample, the group of rate decisiona are inspected to

determine if their pattern is matched to another predetermined rate
decision pattern Pj, step 160. If there is a pattern match, a modification in

the power level setpoint is made, step 162 This modification may pe in the
form of an Incresse or decrease in the power level setpoint by an

30 incremental value, or the setpoint is left unchanged. This increase or
decrease in the power level setpoint ultimately results in a corresponding .

e @ increase or decrease in the mobile station transmitter power. As was for the

' case of step 152 where no pattern match occurred, should there be no pattern =~
match in step 160 the setpoint may be modified or left unchanged, step 164.

35 In the case where no pattern match occurs in step 160 additional

o o  pattern match determinations and setpoint modifications may be
performed. Shouid there be no pattern match in each of these pattern
match determinations a final or Nth pattern match determination is made.
The group of rate decisions are inspected to determine if their pattern is

L |
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IQCPAMPAIRR) _ : - :
attern P2, step 160. If there is a pattern match, a nodification
r level setpoint is nmade, step 16 This nodification may be in
of an increase or decrease inthe p r level setpoint by an 30

tal value, @(atée8 t55eP pred@érnined haw gedsiod ipaterinr RN, atepc1 66y If

decregpe in the powgr, .| ¢ li ng
i ncregfse or decreasg I N tﬁt‘&s{} ‘aétatlo%trgﬁﬁntﬁﬁ%&é m?wﬁwﬁ
15e of step 1531 NAe 0
match in st &we p@@et here satpoinh by nary Iniscementalf yalue, oot thersetppinhisnieftd
p—154. 35 5 Iuacﬂiage&amswﬁe 00 dparedse 11 tppaerdevel setpoint sltimatély0
e B A et ﬂgggﬂm'ﬁew%gf@éfw%gg-mn?eh
ern ?‘e?{%‘% S rn c
atl on"1Ts_ made

det ermi nations a fi atﬁ%de be AN b@(@'@ .
orEmlbf rate deci simateh egcurredsthosidothere, bej oo pafterema e r3§tRoin
mat ched to yet anothﬁ’ytﬁhﬂdﬁﬁ&i&lﬁ&@n&m@aﬁm&p@mﬂ pattern PN, step 166. If
Erggree lsfeg gg%t e'EI' |ga£n(;d at | td %I? for mr ey ‘ﬁa{ B uptated
decrease in the powdfo4Pe e’f‘ 8?‘3’3?@35%“?3& %eiﬁszh m%%unﬁ‘cfe?ﬁ %;
sCHNt is left 5 unémﬁgmpw fomprised ©f the previcus group with the gddition of ¢ |
set point ultinatel yarrﬁ»ewri:ﬁe rate dedsion ewmwddgimdrmwmfrdaqrmmmt he
mopi | e station trangyy thgmgnquﬁt&pwnayd,,mo

deci si on

M&m&ﬂe&a
whier e o pattern tch QCQULT e;ﬁl Rg tch in step
166 _t he t he set poi nt Itﬂg gnﬁéc?‘ Fgﬁ"‘ﬁf‘? e t’“l}nc ange ?ep Eg? The_

pmoced®s steps of Fi g=<“‘2 Ipshoul W&m
rate’ deci sions withat Mcwndamdtgreanchnwelm levelsetppimsﬁne&bnsy upnixesd
greus-may be conpri ggg &Emmemenw& g{eowww Iebelt&@p&ﬂldhﬁt% of dﬂfepﬁw

franme rate decision,and t .g del?ej%?qor th Hgg‘éﬂo%ge{%{,[ tg{?@ ﬁ,ry %5 15

usi-ng ‘wel I known rre

c[ﬁ]sed of anyZtopf detsase iawm*e geantity mm&f ’e&‘y IPP“S‘WBUI d
be"not'ed that .the sEheabraghp®it ensy texgh catétypmfu mets ofvipatteas ton factitatease or
decreasetl n ]Eh?hPOV\ﬁ{odkf?c\iBBn f.ei&?w with BRC Fdrﬂ&i&a&ﬁdﬁmhndetmalase

i ncrenents o ep

0 Sties for the %%& S 88rTE%c %ﬂ Bx&e‘awa(f% BE'S&QO{ the
S ncrenment al - ‘éi‘f% “ﬁg‘it

through PN, may §acthce:h¢0ﬁ§;asbs aocdt that tpat«ewigt tlv?f &sl Qﬁ ay a lﬂ‘o

nodi ficati on associ gicRehettdl lquiitty BatH tHab theFsetpdiris affimﬂrbifylmhi@di)f the
setpdint, such as in step, ’ofn@i{fe it (}‘mﬁﬁgk“d&a@m&eternﬁ&nﬁ Ridef €rn

f_the set of atterns that tep
?;__w 9 P flexibility in af justing t mobr}e statioh transmitter power leve accorcﬁng

to the quality of the communication link., For those cases where link quality
30 is above that which is necessary to support reliable communications,
transmission power may be reduced to the minimum necessary to maintain
. a reliable communication link. Similarly in those cases where link quality
is below that which is necessary to support rellable communications,
transmission powor may be increased to a level necessary to maintain a
35 reliable communication link.
Figures 3a - 3¢ illustrates a detailed example of the use of rate decision
pattern in controlling adjustment of the mobile station transmitter power.
In Figure 3a, if the framw is the first frame of a transmission, processor 118
(Figure 1) initializes variables at step 200. Processor 118 sets “Setpoint,”
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25 should so be ngtaeft ha{ the setpoint may be nodified by a zero
I ncrenment alf quantity such that the setpoint is effectively unchanged. The
use of diffferent pattern match determ natl ons%erm’ ts greater.flexibility

i ad) usyfing the Mbjykgysipieils beslR < o S 0
lity §of th t [ 1 nk. h K | t

1 aboufl that -whi oh FPaBk e Bxgpies U8 {!B?‘?e B Wy ehanpe e

transgfssion power Wlﬁe@ac@ﬂb*&'t‘g@ﬂMﬂ'rﬂmﬂé&gs&rsh%'hﬁhhﬁaﬂﬁ’la

rel g ¥ e comuni cat i tBetpoink” Sinilarly in those cases where link quality is

:)e hat which iss necem&quq&m@al *ﬁh'ﬁwmf"'ﬁﬂ{ Refure Count.
I3

R Ly

o
offie use of rate dBemBeRf m&% swoebrmm? érammmew initislize); | o
S transnitter {@oreo.atistepFloguri (Bl ratefrunhenfistarcé thee ichasdcutiee fill aate of

a T gggm Sillgn frocmw%aamrﬁnwww@dw&%as@ a%ﬁﬂal?oo
acessor se n ent s I

s 't pdi nt signal , {%o a?I nj f‘?“é%“'va‘l‘%é Wn. t| 0| nt&wgw or f8°'

cFangés the power | 920 eighthyafe indiqation PW&NQMM‘!%&‘ | ' EullBate o,

PEERRcvel when it BaghJEostdecRuml |naﬁl"é’n?i&itﬁhmﬂluh “thhésdka&lesh&of :

cgunters "Full Rate @QWW; vﬁwwrmﬁp»mcp 20011 TR stBRE BE Sidbe VaHAbIRY D ET

o} “consecutive full E L FAM r of erasure indications,
rpspectively. Thege counzers are. |n| i a to zero at Séﬁg‘ 200. fuII
rkte.:tun. consi st st%f thr L8 raitsat step| 202 until proegssosl

rie cogsists of oné Me«ammmﬂaammh@pmurmnmmm is
cpnsists of one hal fwbrg puwrter rate indi cation, -or one

cf gbt’harat e indicat | on I u' h
H f“r,".: “Erasure Run, ﬁ%g'l e ate H'\‘? B “'E *B?of t he
J ocess, to a val ue I“E’Hmé“ f“f "e'd\?&’r AR t o
E SC_ €8s i ndi cat i28e 239, mmnmdegsmﬁw by ag 3mount equablwg ¥sive "Deilg

rT& at step 202. unbéwn Fal FASEOAt biep 112SpREAKICAE blarkRértolté manmﬁhustep
P4, : processor 118 Jé?gt;\qfst,glﬁt,&.o{n Qﬁé’e ‘Huuﬁq;
fate

: et
Jov 2on (Frow e o) S S VY C@fﬁﬁﬁﬂgaamg‘lé S,

adull rate indi eékmw- At step 20 .210, processor 118 decreases
et poi nt" by an28nount agerp 216, mmlsmht'aum Run toRavelue oAFATSED

12 processor 118 DAZACHERat®RERCR & Vldel of THUE 2tk both “Full Rate Count” and
“Erasure Count” to a value of zero. At step 216, processor 118 increases.
"Setpoint” by an amount equal to a value "Delta Up Full Rate.”
Processor 118 returns to step 202 to wait for the next rate decision after it

30 executes step 21(, 214, or 216.

: At step 208, processor 118 branches to step 218 if "Variable Rate Run”

.“““Q' " is true and to step 220 if false. The transition to step 220 from step 208 is by

o default an indication of the "Erasure Run” variable is true. At steo 218
nrocessor 118 branches to step 222 If the rate decision is a full rate indication

T 35 and to step 228 if it is not a full rate indication. At step 222, processor 118

3 e Increments “Full Rate Count” and proceeds to step 224. At step 224,

processor 118 branches to step 226 if "Full Rate Count” is greater than three

and to step 202 to wait for the next rate decision if “Full Rate Count” is less

than or equal to three. At step 226, processor 118 sets “Full Rate Run” to a

3

S | ||
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decision fs a half rate indication, a quarter rate indication, or an eighth

rate i ndyfcation and to step 216 if the rate d®cision is an erasure or full
rate lilgely |nd|cat|on p.21 rocess s "Full
Rat e " to a val ubelye é%@ andyy |‘5‘B¢"€ é‘ﬁﬁ oLy vélﬁééﬁ ‘ﬁdéf"and
" Rat e @upmwlﬁa%hw@bmwm*QWMf zero. At step 216,
118 i ncreases AtS&tppnB JprocRdorcl18 deitichiés toGtEpl 2304f the eatle decisibalid & Up

cwy

Ful | ." Process {0 EndiEation! 84 £ -
deci gMon after it 3 exei;l % ﬁ?%% Zé;ll&;é td{h‘&‘id:q[tb%l% & y
progessor 118 brahc E'E‘é gation; angtg P'ﬁBI Hafd u‘é’.ﬁﬁﬂ"fo :
stgh 220 if false. W§Mn$ttm2&00r’mzlﬁ saty Hull Bye Lraint'skngd "Rraquge| ¢ :
anfiAdi cation of .t heomEr asm.m italatep 203 t6 WaRt forthe abatraeldd, .NonodeSsor
1 anches to st e .ghppr"'@t bl dh! n{&},p boC@HJQS‘ 35 »
iﬂ step 228 | f J, s ‘not g' ﬁ‘gwl& ?%’gf‘f%np ! [s e‘p cg %ﬂlessor .
118-i1icrements "Ful | éﬁd&pr‘?)(? e ggatet Sﬂwﬁ'zﬁw . :
prrocessor 118 br%c%!@@gtm 118 inpyementsyiEsasgae, fount, 'ssety efd!%ﬁ“ {Ryan :
thr ee and to step 22a velueaif TRUE, ahde Vadabie RateRdaTlosa oniuie fof 'falsd, [anBathen -
15 less tha“ Mk@kué@nﬁ Q’\eﬁt f&ta@mr&@.dawcmmmuﬁwsmr -
" Rat e Run" g of I?Ligogndi tVar{"_)a? E'Rﬁ% l;g.n o -
val ue of FALSE and Pné?*“ﬁ'o&?é ?%w?t Lfg PRIgt F81FOr dPe ¢ REPRE "}é'tg'
deci si'on. At step 2ireressaddexamamognigequahin:m¥aluesDeite Setpaint Up Yirisble
detr 31 on- i s»a haisf incitep 1320 i Rradesson 118 than grroceeds istep 202ito avaitcfor t.‘umut givt h
r it ndicati on, Ol d@igdon.f Ul |- rate likely indi cat lon, and to-step 232 if -
t e-rat e deCISIOI’]IS an Lo sure indicati At sets N
"Rl Rat & Count » and * BPadtiPaten i sk H8 e s 7B il 645 ?25"
wei £ -for the next rBes M?ﬁ&*"m%’?gﬁ" HRS"S&B‘M“H?P "be
deci éased by an anpihet"Eexgusd Rt stateds not didedtlyousedin a\dwcisidyi aeﬂao:einttmg
me gr eat er ﬂOV\ﬁép h; hichElt BRI be S 1 sl in Uls exdimplé 8PideRBSyin iy Bedaser -
MCrenent s , ? i Edg }:Q ¢ an .
\Var i able Rate Run va éj ?’f al se ,@%U%ﬁt proceed'q'kthEi 'gmg %5
wait for the next r'éi'Eé"GéGPS‘PBr‘I" ﬁd’rf‘FRa“‘l#ﬁ‘ém‘P Bt tep 6 tdnrat e iy @&‘i er
pover |evel set p0| rﬁhdn:ouom OlAt stépe 234G pirpassor "1 1§dpcrbmentn CFeld Ratk Spuntn” satount
mt 0 aﬁgl ;Jﬁ ArfAblRERIR| Riin"U YVdIdlof TRUE, “Ebisure R @B 23'3!;6} of -
sor eli Q%’E i on. =
The transition t s{)é&%;%af ron@ét ep, gégt‘?vé!@é‘&ﬁ’om ari abl e % i . )
wa:t for the next rate decision. At step 236, processor 118 ranches to step
238 if the rate decision is a half rate indication, a quarter rate indication, an
>__ ¢ eighth rate indication, or a full rate likely lndication, and to step ‘240 if the "
rate decision Is an erasure indication.
30 At step 238, processor 118 sets "Variable Rate Run” to & value of .
TRUE, "Erasure Run” to a value of FALSE, and both “Full Rate Count” and :
s ¢ _ “Erasure Count” to a value of zero, then proceeds to step 202 to wait for the .
' next rate decision. At step 240, processor 118 increments “Erasure Count™
and proceeds to step 242.
35 At step 242, processor 118 branches to step 244 if "Erasure Count” is
K] less than five. In step 244 the “Setpoint” is increased by an amount equal to K
: a value "Delta Up Variable Date” and returns to step 202 to wait for the next
rate decision. The adjustment of the "Setpoint” in step 244 provides for
o o e 7
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Run" bei ngf set false and "Erasure Run" being set true in step 232. Al though
the "Erasfire Run" state is not directly usedlln a decision step for
enteringf20 step 21 whj ch i couI used in this exanple a
i dentifyfng the sta! <P8§’§’ H'*Pﬂ tSYRGS 9?2%8@8&8? 118
brancheg to step 23¢Vﬁftlﬂ!maft'eﬂ(§e0|5|on is a full rate |nd| cation and to
if it is not amw«mxammowum‘eaam frpmec esanrit 1d 8
nts "Full S6hé t o W MeFeritpt ]}RUE
V&P in the/3et ;ﬁk}l gRq M ‘vallGe

ﬁeﬁugrotcgégs m i o /A f'ﬁ' CRE??&Q%.P?‘.’%?""FX% step

jrocessor 118 m%’ﬁ 246 i Eropyre F:W‘Ffei'r&t'e*'aeél'ﬂ%rpl WPrate

kel y i ndli cat gkeusiRél s retufd 64&32%:&&6«&%@»@%&:8&.%&&1@ ke

I n tion. ste SOL 8 a |

tofa val ue of TRUE ex 'E}Pi‘ﬁ @%ﬁmé@p{}% D‘(])'*k Hieéﬁ'“'ﬁnal gﬁaﬁt@fl at e
int" and ° Eras\?revmmd“ttéi’ym‘a@‘&’ zero t hen proceeds to step 202 to
waif for .the next rate Geai suodmcn&bns;fepe mnpﬂmﬁsortﬂwimnmhubt

'igre Count * and‘sﬂéﬂ‘:ﬂ s&fﬁh% y26e omitted. Wtwntﬁi’ﬁﬁ@nzé&ntpwwsor

anches to st S I E8s f . 244
the "Setpoint" is i 3‘3’5 qﬁ&ﬁwgeﬁﬁ& (& u’ u% d’@l ?agﬂi’%&ﬂ
Vafj abl e Date" and $@mmmtbeamz P?‘SF" M o setpaint for theja of on.
The- &dj ustment dfs téresdr&étapes,rit Is dasiuulephal& pougt iveine teaeducedlid easiile tived

I over the.p asdnei«ein Lm% SRR sdoner. O ForllekMAPR e VM€ irdly be
er’a'S‘u e frames. 1**Ho "ﬁg&d%gg % Q,F,L‘Dconse,cutlve erasure frames occur-
|L|s ‘desirabl e to Trerea the setpoln er value in a alterrpt
to 5 élininate the occuf® eMtE*8Mp e'ﬁ‘&%‘ﬂ%‘&?r‘gﬂe?"ﬁ& l2 gorithm
procéssor 118 brancpresessa mapmvmdbﬁpasmgz@)mwmmztar mbe!mal

t alue "Delta U Er SHS ext
s e e e
greater than the e of

the _present invent |dmod¢tellad§emenm frefet RyoceSwor 336 rprodyuges strep detisiorain be

§d. \é\hen -the "fekpsmide %Qwa&o:msu{ceswwa € 0161hasV aamu&t:eﬁe 242,
t 0 adj ust eg gng.?r
over the power | eve‘?‘;?ﬁ fg I Nt S%B érﬁggﬁlgf rarTes It
desirable that the L 31”687 %B‘P’b t he
Frames in a voice transmissxon generally fluctuate between full rate
2 and other rates, with continuous speech being encoded at full rate. 1If, for

example, processor 116 produces an eighth rate indication in response to the
30 first frame, processor 118 branches from step 218 to step 228 and proceeds to
step 230. Because the frame was neither an erasure nor a full rate frame,

Q Q processor 118 sets both "Full Rate Count™ and “Erasure Count” to zero.
Processor 118 returns to step 202 to wait for the rate decision corresponding

: to the second frame.

: 35 If, for example, processor 116 produces a quarter rate indication in

" e response to the second frame, processor 118 branches in the same manner as

in response to the previous frame. Similarly, if processor 116 produces a
half rate indication in response to the third frame, processor 118 again
- branches in the same manner. While processor 116 produces eighth rate,
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adj ustmentfin step 246 to occur sooner. For exanple the value may be
reduced tg a value of two or three. In an exé?rpl ary execution of the power

control i gorithm %aagsa@x i;&u it} 1Rk AR VAT AefRGF 1811h releivddOfraids,

waits atfstep 202. ait’*on recel ve e first frame of a
transmi #si on and geRETEES i;'%lerager 114 neasures the

g the synmbols ovdf peocessps IMIandfqthé? indication i trapanse; fosthe
uggever 1.25 m tdu:eemdspmwmachtmmmdmpdemtm zmamemp 222
gg:or 116 progu ik M&abﬂ (0BS00'INarksBle Fife Fak. AN 205
’ "s vi a steps ea 1%31)5?’36 ﬂ:‘g ‘g?\ggﬁﬁ?'h;’n' 'ﬁ?t‘r%l |y
fn Af stepi 24, wm reHeTgSA abeg) 409
ot e bet ween fbédama&nednﬂ mMaMWMumMUs speech bei ng
egroded at full rate. 'f!f s&xﬁ u&iQ?@@?ﬁiiﬂ&éﬁ%(w FésPonsdto thé
r‘t-erndrcatron e first fe rQcessor nhes
from step 218 toid;t Hé 3?‘6"& L%%R"E Pk Qﬂ’é %F'c?r@e%a
néither an éerasure fvorthe *‘mesh%ﬂ" Some pgain
unt” and " Er eialsteps204N208, 208 20d @22 Iammcms mtddnmmmt Futlt Ryre 202
to walt for the ratgogfe] Ssipte GRfeeCRINORIl NAdRULAL ha G HOW Wcuﬁﬁd in

'Esposse 1o The sec“ﬁﬁﬁ?m%@‘a?ﬁ%??h%&”ﬁreﬁ%ﬁ%"?ﬁ\éﬁ ReEmet o

i fokesponse to.tHe YHuerh PHTRUE agd S Varishle Rate| Run”itg a yalye E?"B?'bﬁ’ﬁ &8 3
hzlf ﬁate I ndi catroﬁnnmtnsupontpm t'he thi rd frane,- processor 118 agar n
briahches in the: sam? - TR NN BrocesdBt Wermﬁhﬁwm iR

15-Guarter rate, CIeAY,

fanes, processor Tg%&es nci'tﬂ"g’g{'a'gnﬁ‘tiﬁ§ dp‘%r 'FQ%FM&?%& g’s‘or;%i%

prodices a ful I r at Recpyngithe fully !Bfl‘ﬁé"?b‘tﬂ‘t‘ﬁ " PRERE sor
anches vi &0st Hifsie@8seatbe PulGe [Setpxing) mmmmwwa

uhdr-catron foI | ows &Wr\&biﬂeﬂ&&ﬂoﬁ un. At step 222, pr ocessor 118

isncrenents "Full Rate Neo) e'zgfgﬁdeﬁt@;,

proceeds to step 224. At S F‘g"?é %es or returns tci qgg’
because three ful | yRAsted guFtya{ 2D e T" staml 116
cdugesa full ratg;nmtmdlnmw ébpmsﬁﬂcd) viatue fSeﬂmnrt'oand rpraduces a

Tr;roeteﬁs?r 118 \gﬁgl Fudvm " friithe cwﬁohﬁeum:efmmd powet Redl figral e
rour rame. ou la
e a5k o S it o WL AR e e
responds by producing a power down command. The base station transmits
this command to the mobiie station, which decreases the power of the
30 signal that it transmits, 30 as to reduce the deviation signal.
If processor 116 produces an erasure or full rate likely indication in
~ response to the eighth frame, processor 118 branches to step 216, via steps
204, 206, 212, because the erasure follows a full rate run. At step 216,
processor 118 increases the value "Setpoint™. Processor 118 returns to step
35 202 to wait for the next rate decision.

Comparator 120 again compares the received power level signal with
the power level setpoint signal generated according to the value “Setpoint”
and produces a deviation signal, In the case where there the received power

. levei signal is unchanged or is below the power level setpoint signal,
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Count". Siffce three full rate indications have now been counted, in step
224 proce.or 118 branches to step 226 and Sets "Full Rate Run" to a 15

;/ﬁ' ue OI 3 RUEt andtco Martok 1200 éheRites e.gnuaﬁ BAfW&h E’ﬁfqe&ﬁiiindltls
en retiffns to s e | ion
in resp' se to thé‘g‘&g"’t i% éc‘essortpgltq?%%iep ﬁ;cg él:fg: Th;j:gmf and

“Jrep 210 bextatirge TEaed { r un.

g 210, pr ocehepmvi()ol mg_simdowdsesmma, vk fedacethe deviation sgeslsor
rns to gtep 209Hie omstsha ﬂﬂiﬂrﬂﬁhﬂ\ slegl fe.O"TFullQUPRuat o 120

es the recei t
i | |28 econds, with ev ?R?mm n{ms‘sli na &g%gfg'q‘ acco&“d&ﬁg to
W di fied val ue® t’bBl ‘7 %8&%"8‘2 "&e\?ﬁ‘%\ Zpn S8iE ¢ e

ere the r emmmmmgmm ammgmuu Unepm«m@‘dl!mw
gover. | evel setgal Blat Shedinabile W&M@ZO generates a deviation

.l to whi c;lﬁt he co pgg@ﬁd;pgé,&.rﬂ.dﬂﬁlﬂg rRIAEE"

) reduce the dRait Runbis sskgmalvaluefopr%Qrmeamsmws taw wlussef e or

rate likely iFxiiSEat PRiesstr nfasmasanhastmeu@ Yt fvmrm: the peasatr 118
b anches to step Z4lis

& | ows
full r r r NG Vv in
EiF;raculsjessc)flt il8ug§t rfz't’etg'z‘( ocesso rocgiot J1%prn eﬁ'ﬁ& ag‘#qu’% Con
Conpgr at or 120 agM%@M@%hm Vithinowepe 232 Mmpgrfé!'“m F—'R“l“he '
povier | evel rset poiwiictsingidd tienbe aiquul tacmel thd) gets CEtdiarevRun'to’ Savaj@i oft * and
profiices a’ devi at iga;st geg! "Vamb&hﬂaﬁaﬁﬁnM'fk?EeYJlGF ovemsaeduao oﬂﬁtf"
si-gnal i s unchange or : | % bel ow_% ngg eve 0| n
cOmparat or 120 gerfBfEYsER he yulye t gf ﬂ)gn'é’r at or
127-% esponds b?gpﬂwhﬁﬂg%xbm*w*éommnd The base st at | on again
transm ts this-commandlftprotedsornilbi predadestiroerasuviei indicamigr fr sesbbﬁsepml\ﬂfe of
wﬁ Z i gpgl:etS ggﬁ '1 telJvEﬁ'l'ﬂ%& rSB1edP ﬁé’w&@ﬁ“&-ﬁnémﬁa dRps 954[5958 %g?gld 23:?
TRUE, gnd processgﬁ? E?GE& od’ﬁcégp 1;)3{' %h? ﬁé"l’ﬁdﬁ%‘é‘?‘ gﬁé““%?‘&%‘ﬁ? nd (ReR
indi®cations, or- f ArPcepds &0 StePc242. | ipteR 343 rrince Esrsas Sountgis lesating Sn a
f-ull rate run .25 atprocessie AtY bainchesite sepvidd. |lastep 244 pilocessor 128 inkivenses the
optim ze the povelyafe “SRBoitt"d Hbeesdb? (118 PurRo|sfepS3oatth Whif fo?'iw:é ‘Tate
decision.
Y F If processor 116 produces erasure indications for the tweifth and
thirteenth frames, the steps discussed with reference to the eleventh frame
30 are repeated. However in the fourteenth frame should processor 116
produce an erasure indication, processor 118 then branches via steps 204,
e ' 208, 220, and 236 to step 242. In step 242 since “Erasure Count” is equal to 5,
processor 118 branches to step 246 In step 246 the valiu “Setpoint™ is -
increased. Processor 118 then returns to step 202 to wait for the next rate
35 deci: un. '
[] Although the above discussed processing example does not
specifically discuss each step in the processing of Figures 3a - 3c it is readily
determined from these figures other processing examples. Processor 118
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frarre prpcessor

processor 116 produces a half Vate indication in the ninth

"Variabl ¢ Rate Rué’a‘§ Q&a&c ‘iéu“'t\i}alﬂﬁg ?gfg‘é:&nn &%?Rﬁw to a
30 ot - ebleh om e

o wait for the next

rate defision. If probemﬂmmhpﬁdmmén w%bke-rmem ofM n .
htgdeRRin Indedariot adjuis Spmi«]is&l betpoiabh daring tgiriablecpte 204, ' g
Bl B W pSwedr asure -

II"'&ﬁwn @%e éPpto 555% ' Era to,a value : .
el B B e B4 % bl g, T
i ncrfases the valm ﬂ&!tpoﬂmf mhfo!:é'dbmhlma state rif I"eﬂms *hmsvapnmz to -.°

8 and 238
'WhIChV\D
of TRHUE," sets

'Erasure Count"

progduces erasure
steps di scussed

-Steps 204, .208
unt" is incr rrglﬁf%‘

it %%?@ie%‘” e 5.

step 240. At

ea'g erasury pdis
i lndication memnsmtzlsln pssoeraton of 4 gower U femmagd b

e

o}

where -

it for the inaichudrdice stavisurOrun dtite i lo detets bod édsymedaldiestionan erpsure I
cation in reSponsgﬁPuﬁaﬁnng'ﬁﬁ rlih 3k, Wﬂg&%ﬁﬂ&&&&%& wench o

G0t L e :

nce

In

244, pr ocesSwinsinifted m&aasdﬂlctdwional'nc dlgiartthay, mthen lﬁnbc&dlsmt ﬂ;&'B 1
Urns to step 202! decabds the x&«raai & sdm PRull fate MARGASSOLL,

i b . o,

116

However in theSf ognertes et *Mﬂmmmﬂd’ﬁ' ctatss indlcation,the Hesiab 'an"ﬁrég'ure

qlg_"catlon procwu&&&dhen branches via steps 204, 208, 220, and 236 to
P 242. In step 242 Angh Qhring afSéthfurd tii btatd AoMONG vahable: raﬂrz%‘\eﬁﬁ?r 118

bi anches to step

Processor 118 the 4?@%‘?’?1'S§te £ 1hesi5 VWW%@?,@U ncre

deci si on. Al t houghhiiin ﬁwwum s%&#s'e plgedthm ﬁmaM'é-&oté*mw

ifically d0s cqimstee aete inidbqation, ohonmmhaamg\dﬁatisnglrmtaam» t3the t i s
eadi | y det er nt naghefable Fatel 1o Gtate glﬁﬂﬁ ot her processing exanpl es.
cute r |t I rat ed

?rr Eiﬁ? teuug\plt]arg F&"\ﬁ{io%?thé hxpegl@og?l?e llamvgﬁné of! Bife

returns to s e 200.-

118 17 continues t
I n Flgures 3a - 3c un

In sum the al goriPemmentsl chranges inthgivtlue; Setpoifty arg 9p followse With respectto

g_l‘gi)rl t hm need nahaﬁbrmlngthqaqtav\mbdilﬂemain extugsp thet vadue fDitat Up PodirRad! e rat e
r rmmxﬁ tm&wwu& héhdpover

P"’éqi;?';‘ ”Pm?-ﬁ?' ke P‘*%ﬁ&&’f'sdva” TR

un state.
1 evel setpoint,

run state to ente

rate
30

A
35

4
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2WOVF YRe |

oo o ooe o I

setpoint madification values, the largnt relative value Is the "Delta Do
Full Rate” followed by the "Deita Down Varlable Rate.” In genecal !bc
decreasing sctpoint values are smaller than the increasing setpoint values.

It should be understood that various modifications to the exemplary
diagram of Figures 3a - 3c may be made and remain within the scope of the
invention. For example, since in an embodiment where both the full and
half rate frames inciude a CRC, the disgrams of Figure 3a - 3¢ need not
change. On the other hand, since both full and half rate frames have a CRC,
half rate frames may be considered as full rate frames for purposes of
modifying the value "Setpoint”,

Although the present invention {s described in the context of a
CDMA cellular communication system, the present invention s equally
applicable to other transmission schemes and environments where digital
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or an erasure run state if it detects one erzﬁure Iﬂgl cation. J—;-

-'“ ing adeta)ip W‘&P@"Hﬂn"‘s! fage m‘*al 'H thenpresgnt vver 10
i ndi cat i.fn so S cdefmbfiEiide bfirehn ORBCbAl uaf prisdd® WiVeniion SORFPWRELIVIG C | S

transmiffed to the, nobi |l i,on, ,The orit U aterun -
state, fecr eases mmpoveg %gamtwg&%@“i‘?s 3 f'”?'*i'{fcs 8-
i ndi caifi on. 13 ?WWMN%M‘M A Bcts a -
hal f fhte indi cainMMmafthvmmc framé cates e dmagnmﬁme R

ggfLion, tthet ¥35esF0¢ the' Vilridub \pittécnd (peov l&cﬁﬂntﬁﬂﬁﬁ schth€ foraidljting Ghen st
erasiffe run sta | creases
| evel sgetp Wwba‘p‘i'%{ﬁhgnﬁ‘gq‘%& A J\:‘)ﬁq gpt:;'lr'l’h e gr asure —L
¥ e the algﬁ ReE. Mg the, presant frventian 16 r a o a
i ifcation, o0 adiseassee hwitht ceferedice toi the - absencanch tisoamitted Heamertaddl e rate’-
£ -state is mdmmwmha@/ if Appidabivito thisde fsphtainis I which fate val ues * e

th Aoty i
eﬁt'?Srteﬂgn.ggﬁa?%q'ggé?"“.ﬁsfmgﬁ'f“?%‘n TS A R ST

Rat e &Y, 'Péﬁ‘ﬁ! ‘0 8 Shte m’%g o ﬁ’ Up
frasure” val ue, wwehl a8 jeeasuieand ol irate likely feamieah| e Rat " val ue. Wth respect ...
o the decreag ng semlpﬁvww'u&ﬂ aoawal &mamnwzgemw ide val ue .

i J':Q
s the. "Del ta Doy edsile donRate. " —-
[’ﬁgeneral t he d eaal 8 Int v es ar kp@“@ tMe |ngrea5| ng ,-Q--
$dtipoi nt+vai.ues. " F¥ iﬁ; 'g&" '\‘)‘3%’ Sl
redi fications tothoseskilledvin theyardi m&mm grinciples defingd heeejn len’eRje and ‘%%
Fenain within t heppiRano sthed Babbdiratts WithollOthe uTBl the Hivaagvé macan '

Y .
g(rjiagnt)f grgﬁjr.m hth;h rJ'th\aJeé notﬂchanqr’%‘e%%{ E !6W ‘iﬁﬁlcgn S| ncte both X

ful.l and hal f ra‘t’%

consi dered as fthhMBdemdwtbmpmébdMﬁmﬂm ng the vaI ue .
"Setpoint”. Although the present invention is described in the context of a -
CDMVA cel | uI ar COﬁF@MI on system the present invention i's equally —e
xa-pﬁl icabl e to other -transm ssion schenes and envi ronnents where digital —!—:
#83data is transnitted in a franme format. Thus the present invention is not.
limted by the transmi'ssion scheme or environment of a cellul.ar ' .'m
communi cati on system For exanple the present invention is applicable to o
-syjt ens such as .cellul ar tel ephone, personal comruni cations service (PCS) '.].’..'_..
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1y
;é': | oop and private brmlﬁ)schange (PBX). The use in a

recei veps @attern detection of the various ‘frane rates and detection of ;
frames | Frors for the various patterns provid s a - IeX| bl e eme for BRI
adj ust i:ZBEFhe>t ransi ssi Bhapmmupigations sy { 't"‘nk' ?'6?"‘(? alfr anes “‘_j
transmiiiFd aj pémotelyr lozutedf secomd ntution, skidr Mvondoatstioratiansmitinghet present

L | s 1g§.a»§vwsath M?i%ﬁﬂﬁﬂ&ﬂo&h&nﬂwummrﬂtted
rm'°Msﬁ£%§W%ﬁ'§ra “"@teg‘ 4 he

qual . of the a for ,
cer {3 condi& i mpaﬁnhhmﬁxadltsﬂagddﬂwdwqram.ll mt’pdffmnmdm :
38 cVi OUS dea;a W &pdoenbodl ments is provided to enable: .

Becrson skijlled i %ﬁs&ﬂ%nl nventi on. The <
7ous nodi H cati or{'m!c‘)&q ese ‘ﬁg‘ggl nfl?ﬂ Fﬁdb r y apparent to = ° _.".7,
e skilled in thdespyring r&?‘?@mﬁﬁd tgg'&!ﬂ'ned herein may be ~ ™
& i ed to otther entpyoduaimng s twhtﬂcnilion lier ench fodme lof dates émsaidereceivedty. 20 T
s, the preseg&mh‘wgbﬁ)m f;not intended to be linmted to the

tﬁdlﬁ”éf.ncf’ﬁ?ei‘ Tkl ?'akg’rqe Rt &€ aﬁaﬁﬁe‘??‘“@" e

:
|
I'm a conmuni cat Mh t station and a 2 renotely located __ _ |

?ico,nd stat.i bh, sai &mﬂﬂ&nldwmrmﬁogmuldw@m ned power
Fev

el a cenmmuni cation signal conprised of frarres of 4 data each’ encoded at wer =
a predet erm ned one ,of a.pgl ;@! ht dat p&ﬂgg“s “ Tt
recei ving power Ievezf i nTOrma orﬁ‘fdr?%*?ﬁ 1Z’al |rs én and -6 respon5| ve " T
t-hereto for a?dj fel , a met hod for control ling said power K H
rguel, conprising tidcazﬁng)«cbffuu&oidau atrescledatarrgtefiseld pdunslity ebdatan si gnal?
at said firsty sisdion; neasuring a power |evel of said recei ved O

comuni cati on si gnal d;m Qﬁhﬁln% &irane of B
data in said recei Vm%c@' ca %%n Sl g“d‘aﬁq %Z'qu r}éum ng povver | evel .
i nfornation i r48 aid rate decision and sai d measur ed power °

Tqvel; and 14 dtteamh'dng tfiomy ssidi etrqrometrics dow kachnframerani estimate ofj d e

Sgcond stati qn. orle of saldUatiPtit@Catokhich 3l dats WRA! @icBdebirdeschaespéctipeoducing . .,

Edid 2 rate decj ? ingn conprises the steps of:" decoding each frame of -dat a at“,,‘;‘i
each data rate of said plurality of data - . e
9 _ 3.  The method of Claim 2 wherein sald step of producing a rate :_“:"‘

2 decision further comprises the step of determining from said error metrics ‘1

an erasure frame in which data is corrupted beyond which a determination
4 can be made as to one of said data rates at which said data was encoded in

f'—" the respective frame.
4. The method of Claim 3 wherein said step of producing a rate
2 .dcddon further comprises the step of determining from said erroc metrics s
e full rate likely frame in which data is of a highest data rate with cocrupted
- 4 data
3 T T

I IIIIIII i) ll IIII

T8 e T e """'""'5"”" & & & & & 3 i t L

— - . . . - Py —— e s — —— — e

'

This Sheet Has Been Tlaced

~—v—r—v—r—y—e——c——v—— I 1




Ieast one error 2ﬁetrl c. for each decod| ng of each Sy
getRinizwheele om said error netrics for each:

e 0 2L, r radié indidation setied sdisk B¥\as S
ﬁﬂe ﬂ;ﬂ&hau PHIP fae? Wherein said.-
m&@‘ﬂ@ﬁ laph gﬁn& ﬁ{%of '
i d pleldetisiontis poavided asrty n opapyg
‘ dggau.& oinRsdid @ about aarmfesqhwm fsaid dat:
L a was encoded |n t he respective frarre 4 The S

3 aaicr-ei 0 sai d st dHﬁhW iHicationt whetessid i on
-, .t,bldlshewad ﬁbg omsfzi;"?il‘ﬁdél%l a full ¢
: Q,h‘M\Iaku dahasnmdé’ﬂ W-th 4 corrupt ed..-'-;.' ,
e rie?oé sheet 20 5. The nmethod of O aim 2
'NM rat e!g§ P ded ,pr.av.l{g}ed sate ladikation whenetiddi cat i ori.
he at a

mﬁ;ﬁfde eltrmimd hi ghestﬁ
uu at nd&ﬂ'd”r‘@udé L'P%ﬁ I's prow de as a rate :

LB | btCHatsfate. at Whi ch said data.is encoded |s about one hal f
edet & m ned highest 6 data rate; said rate decision is provided as 4

“rate indi catlonﬂw gmﬁt@w&uWal ch said data is encoded is . |
one fourth safd p erm ne H*g fa thdicRtiom Wthed Gaid rate said T -
rate | N |

eci siop is preid gee dedsign &g&eﬂ psaid rate at
i ‘ch said dat QQWW We rmﬁe‘q el iy
ghest: data rate. iwﬁmwideﬁlalxwm sald rate ,.',..

Seei-si oni s Provi degmujdél&u a&ummwpsmrm&\'é highethi ch sai f
BT §  encodedhtive eterm ned h| ‘ghest data rate; 4 sai d rat &

At
dem sion is prodateleade;as a half rate indication ubd lwhelsalii ch sai
Sta is encoded i s adiauatecdesisinnl is prayided, Pbdé?‘ép\é\? 1{1

ne hes !% dais rate;

id rate degj sjQng ahghq\ﬂdiedaaseaoqﬁﬁtmwfﬂ‘é ?‘H&“ a dﬁé en said 8
ra:te at which salsgad%‘& rhte: encoded I s about one fourth said predeterm ned |,
ided as an eighth rate indication when said :

- '. 10 said rate decision is prov
- rate at which said data is encoded is about one eiéhﬁ\ said predetermined
- |
= . . 12 full rate; R d rate
= E : said rate dedsion is pzovided as an \ erasure Lndicttion wd::t r:\‘ilmtion
25 14 at which said data is encoded s conuptedhibc;yo?: d\:tcz:n o
: be made as to one nf said data rates at wiich 32 ncod =
A 16 > said rate decision provides an full rate likely indication when said | S
. rate at which said data is encoded is of said predetermined highest data rate
18 and said data contains bit errocs. g
.t | 7. The method of Claim 1 wherein said atep of producing P°W: -
R 2 level information in response to said rate dedsion and said. measur :
er level comprises the steps of: : —
— 4 pov adjusting a power ievel setpoint according ‘o each rate decision; ___!_-_
—4 comparing said power lavel oetpolnt with said measured powar level;
;_-l.}- 6 lnd - ‘ :
. :
s
..‘__ * .._,:- s -‘ .‘:!“ ’——‘.. .9; - —‘9— ‘_ ,..__ ___:T..... . -.!.-:-v-«:-:""""ff“"‘" .:';".‘ M - .
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hi ghe.st dt a rate; 1@enerating pawerpdjustrment sopunands from pach; ramit of sald step oy 1y

rate indifcati @n sheenpazing. rate at which said data is encoded is about one

ei ghth i d predeterm ned 12 fuII rate; said rate decision is provided as -
an erasgre indicatiog wh %g ed 1S
corruptfed beyond whi a m nga?l on can 'Bmggd%%d?‘d data ,—‘.—-
rates At whicRk s‘&mm i epense %d‘%’“‘ 'd"galﬂ*dra! ﬂéﬂ“a‘ ow
provi ges an ful Ipomtdcﬁllcahpdhdh:mmhen said rate at which said data vl

b

i s effcoded is ¢of sai gdps nd.mugbea mﬁhka.aadoael d data

contAins bit errors gfw gaﬁ@ of O
pr ofluci ng power 2 Ieﬁpﬁ%rm?‘aon resp se&‘O sald ra ectﬂgﬂ n and ":-‘-*-
saifl measur ed Spower BEVMRUEE NN RULY hfe' b@ gmen) comman t’I'Lfg a RDE
ler |evel set mmmlwlwmﬁdmimml ng sai d power -,
vel .setpointg with HRGSMI aouem&ﬁvemm@nmdcommaadgeaat adlald1g power .1

o T ocim&;ﬂ?aﬂst?a"? than U e BB "t ot on P

in.response to said rate deci si on and sai d neasured power |evel conprises

the steps of: 4 9. adj Tt mathod pfoGiaim| & ydtereinspish step of astiusiting said each
rate decision2 cpswar ievel mpdnpemprihavnb ﬂqli pfidekreasing sard Wﬁmed power

oot & GSBRUR b PRl PR s R Gl 021 0 5

red power n e et 0 nt . -
g\e’nzlrjatl ng a. #om’é‘ﬁ’ﬁ'dgﬁe‘asé 'ab'f‘ﬁs"f‘iam S’SM a | @ a8 dbwer - LT
I'&vel is great er pretietermined| npmber off previous ameiray. ‘“Q!,dmim indicating offa Cl ai m 8+ 7

V\herel n sai d st eiparié obdlital st saitDhigRéstidsta pwer | evel setpoint conprises the -
p of decreasing said power IeveI set poi nt by an increnental value when a

Gat a Tt e a8 1ol | ow 10 a TecREwer Rl & Bbert sidctre oL sefiros mf, g“e“a:
deci si ons eacl? |m0al!\\f¢e“tw°la! sompdm QST! dm of atncrsmm srighpeweditaval r at e. 2
10. The net hod atpo%aatyn-& WoREfRinta] Salvk Whed OturehtUfrine araileiston pOVer :
'*x set POi Yy CORRLUSES 4 imd WP RNl of BT AR Wheii HaPRURY LBY'RIN AR PO Nt Ly—
by”an increment ahkon frli?nc as Pollow(illxjgr r“elgt pn&gggﬂ{m& enumebelrsofo}?re\lnséu’ frame |

" 6 rate decisions each Indicative of a frame of data at said highest data rate. - et

N | ' 11.  The method of Claim 8 wherein said step of adjusting said “"5‘:""‘
' 2 power level setpoint furthcr comprises the step of increasing said power '
level setpoint by ar: incremental value when a current frame rate decision {s

h' 4 indicative of an erasure frame as following a predetermined number of ;
] previous frame rate decisions each indicative of an erasure frame. N N
12 The method of Claim 8 wherein said step of adjusting ssid *
2 power level setpoint comprises the steps of: :
—e decreasing said power level setpoint by a first lncremcnhl value e
' 4 when a current frame rate decision is indicative of a frame of data of a i
o highest data rate as following & predetermined number of previous frame .
o 6 rate decisions each indicative of a frame of data at sald highest data rate; and j
1
RS | || |
T o * ¢ L M 5 = :
L ] 'T‘_“‘i h v w w v ¥ & & ® ® ®_§_¥F ¥ .
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4 indi cilffe of a frame eErA#¥Bhf one of said erasure frame and said full
rate | :_,'l: vy frame as follow ng said predeterm ned 2gunber of previous frane

6 rated¥eci sions each indicative of a frame of datd at said highest dark& value
rate. #8Ffa _The method of Claim 8 ¥}/ner 8y n%&g*q&lﬁhﬁwntahh agedand s

power gvel” set poi nt further ng &% he gﬁgg Q&g@aangmd@mwfomoi
| eveidl¥fset pnr nt by an i gcrvhent MI u rent l&{ﬁﬂ; deRé Qs dRAToving) said
i's _A~ Fngi.cative of an er agiy Grésurerdranse fwﬂl!ﬁ\# g‘ gr%&qgﬁ;awd. _
pr Gil5iTs Fhkane rate de IWW im&mr'&*s

St Olg Cl,ai m 8 wher t.ep, of gateai d 2 power |evel-

- '_ ~-C rises the* st@ﬁg‘ﬂq‘j‘ g’c’?‘e %%glgd power |evel setpoi nt by a
,‘:'*nm'ertent al value 4 when a curr.ent frarre a’:j‘%‘g ml,&‘, adgqmdngauid

Bt data of a hi ghean. darmemtr@d g shid power
re,‘d.t-.‘ {evi ous fra;g[a 6 anaxremrcomvdﬁ’vag}'vﬁg%?? S’L q ,,.:me
ght . g hi ghest dat aPPate; 2PurdNeRavintg wduel WhtRet IS

e, an
JetfD] nt- - by @ second i ncr bivehpefpo glbde vxhen.g, SGH Eafle s foliowing @ méFQF‘BH"d
i.s @hdicati-ve of a frang decisiands drdighives? t#égy %Cﬁr\iﬁdﬁﬂdvﬁﬁdr\f edabure
ratE ti kely’ frame as foll Q,Wmlphmuprfm &My er of previous
fr o rdt exdeci si ons eaﬁ &?Jcatlve of a frame of data at said highest
dat [. The net 0(5 Claim 12 wherein said step of adj uszf!ﬁ n?ﬁg%lggew“
2 per |evel setpoint further conprises the emCicaghich &ding
| eviR- set'gm nt. by a third I ncr deent®] * FRMARY 3:?6?\ qg“ Qrgmﬁiemmmimd

deciion F:S #ndicative af antrelsagunsmissionsigrel FEM a _pr data by
Q illéa?i\?% ﬁ@‘ih‘iﬁﬂ‘ F'ﬁﬁ' ata by,

nuiilr - 6f 2pr evi ou§ frame. rtq;mg:mq;gﬁgﬁmo R$grad cdom re

fr afiee 140 __l.n a ¢ommni catl o n% n%'ﬁibval bf ﬂwltméé @: umcntioa
confkol's. t transm ssion sﬁgnﬁ‘F"b‘GWér of “a [ehrl lb@IREEereTate and spinmunicate power
co

Lol
grii cat4.eir signal conpr sigatls it p PO %'gf vari abl erd &,@@&& Which is responsive
nmead@ri hg and conparing @ h&justment oy pB’Wé?d f“g a connulgb%g,l,(péh.g said first

sigiRl wi'th.a setpoint po \5¢ adjastitgnegral powet 1% id
adj USITEN{® camands to sal secong &} ﬁ@,ﬁ‘d\hel’dﬂhlrch ifer Fé%*bcfﬁ%‘gﬁ {ﬁ‘e“ '
for ;aJustlng si gnal po

comrunl c ah COSmpbtfleSt"Ef ecnton, a
e e "Ya dap@n'}-qg_‘fféhPBrS* %Chﬂ*d %pO bdel icBmpiibieig the steps of:

conTi@i cat.i.on si gnal andgprnuu\difwgaégue%% d amafthin to 2
met Hi f*gﬁ- ad{ usting said. s:et PO§éterriining - ﬁremell |§§Hg§§¢%e g?e?)s of s -

det N . _froma set of ? QEQ! Si ARSd@ish § wd o
. modifying said setpoint according to a modi ;
T 14 a matching to said predetermined rate decision pattern is deter

fication parameter when
mined.

r‘ ising the step of
b s 15, The method of Claim 14 further :c;u;pcn:i:z: P.:. i :‘, !
| ding to another mocilica
2 modifying said setpoint accor e
txmnfyothet than a matching of f rate decisions to

said set ©
4 predetermined rate decision pattern. .

O e )
2 :ibemﬁ‘!:ng from. s:dc :“‘;‘1:‘:‘;:3::?: i::tsc:;:; :p:t least one
; and
O e .ddlw;dm“:?:i;::f::‘:dﬁ:r: :ncorretpondins 'dd‘““‘:
o " ' ) modif::tiony pfnmeter when a matching to 2 respective one of u_x
-. ‘ 6 predctetmk\ﬂd rate decision patterns is determined.
g
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12 predet- m ned rat d%Geciaron pattern; and nodifying said setpoint power

| evel accgrding to a nodification 14 paraneter_when the matching to said
predeter ned rate decision pattern is deterni¥ed. 15. The method of Claim
14 furtiger conprising the step of 2 nodifying sal d set poi nt povver Ievel
accor diffg to anot her nodi{jcatjion p nme t ot her t

mat chi g % of said set of rg% ég‘& gﬁ’? P%)eé @% EEZM ﬂ@ ' ﬂtp of
deci sihn pattern. 26. mﬂmﬁdﬁ’mﬂﬂmw armﬁimmpépﬂgf t‘ﬁé‘*@!‘b’p
of : det er mi nimedifiemionspirsmetet abtimeatotheacthas sanstchingedfoiaidgettad rate

| eagifronhe additiongl &Eﬁﬁ‘:% a&aﬁe&'r%wﬁwgmmm dich additional
j:‘ /ihg sai d set point r gﬁ cording to a correspondi ng addi ti onal
molfEi-cat i on palramat ' respective one 6 of said-

pr et e‘rm ned rate deci sion patter ns is det erm ned. 23 17. The met hod of
C# further conprisitg tle slemrainichtionsisyyteng having seftrpblmtiopomcl 2

I8 Z-l ?Ccorfl' ng tOzatzis.s Hbdted Becdhld ﬂfabsﬁf@ﬂ@'&k&{@ku%ﬂ'éh%ikm .
P ead pr odet erm ned"Fa *gn@*evé.ﬁo‘aﬁr S50 e i, sy PnpE of e e
priedet et mi ned r at ed detstaseash engeded; s, ' pesdetermiged opeghr Pheralitysofsdata sxen atidng
a tStatIO'nt ?pd mm&ygammwmmmml tiom frons siid] ﬁ;zamidm and I
sgation transm 'ﬂgraipo&sipi rfdk ia idp%\@rl@'l? Rt #el QRtrDlIHG2
c@nprised of franmes of, 4 gggggﬁggg’g ed  at ‘g predeeterm ned one of gQ
pgural-ity of data rat’é‘g S ﬁ'P‘e ei vi ng ower | evel

i @-ormetion from slid firSeans fordetermiping 'rmﬂﬂ%’@‘ epmypication pgraing

sfigd DOyer | evel , thesmhednfaidﬁoﬂbhﬁbtkl ng said:-power |evel .conprising: 8
jans:for determ png a powkis io? Mngsalrdhcdm]ml ﬁ:ﬁkh@ﬂ&ihﬁ@'dﬁ&m said

r e.lved at said firgl..f e?téé’ gndlEans for produm ng a rate
dClSlonfor each frane o talns cirece ved rmg ation s:hgfg
ans: Tor produci g povvermFWefP’ PIRYYFRE (FoWST jexe lrl@é’ﬁB'ﬁ N thresEYnte d"

IRy STah and sai d detdedsion edd paidetetdranimed; powed iéwel; and  neans .for.

tansmtting saldwower | vitls fob RhimithiAg) sdi@ powed 16T ¥drhidtidd RNsaid Jecohle
gstem of Claim 18 V\:? k’n said neans for producing the 2 rate decision
0 codes each frane 3a a at each data rate of said plurality of

" 19. The system of Claim 18 wherein said means for producing a
2 rate decision decodes each frame of data at each data rate of said plurality of °
data rates, produces at least one error metric for each decoding of each frame
4 at each data rate and determines from said error metrigs for each frame an
*__& estimate of one of said data rates at which said data v*'yu encoded in each
6 respective frame.

20. The system of Claim 19 wherein s2id means for producing a
© rate decision further determines from said error metrics an erasure frame in
which data is corrupted beyond. which a determination can be made as to
4 one of suld data rates at which said data was encoded in the respective

frame. -
o___. ¢
. 21,  The method of Claim 20 wherein said means for producing a
2 rate decision further determines from said error metrics a full rate likely
. frame in which data % of a highest data rate with corrupted data.
[} ¢
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data rategf, producées at |east one error netri cs for each decoding of each 4

frame atach data rate and determ nes from saihgd error netrics for each
frame gi@esti mate of one of said data rates at which said data was encoded

in 6 egiF respective frame. 20. -The systemof Caim 19 wherein said neans
for prgklucing the 2 rate ydeci P metHdd BECIARL ¥ WhtRin hiidTnsaked (@' prallucing
met rig$ P-an. erasure orrupted beyond which a

det ’; fat i on can b{e %Wﬁé"é"ﬁm data rates at which said data
o Mded in the respectPeass foepdjusting & poyer Jevel sefpointacspeding) to each: Fate
sgill¥FsEans f or “producdedsiosge 2 rate deci sion further determnes fromsaid
erf zmcs a full rate phiaksfoe dondpming valt peWesi vl ietpctht withi GRE Feaslaed

r e '; h corrupted d 2. The systemof C aim 18 wherein said

s b ar produci ng 2% power i nf gr mat-i on ri ses: nean 0
af g a pover level s&43B? xﬂ‘ gﬂ’ é’&% a@t?'mmhmns
f e'QmSarl ng sai d Spolewel setpoisit and tapidi m-mmdowmmm esylbwer | evel ;

agd. neaﬁs for generating power adjustnent conmmands from each power 8 |evel
S ‘pol rrt and said determ ned power | evel conparison result.
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