; e3enkvvw z*{ Nx6TWD 001 57591 PCT/ US00/ 07348 BACKGROUND OF THE | NVENTI ON
This invention relates to spread-spectrum conmuni cati ons, and nore
particularly to code-division-multiple-access (CDVA) cellul ar,

packet - swiwe bmsisayst ens. DESCRI PTI ON OF THE RELEVANT ARTPGT/PS000%48 | y
proposed for a standard is a random access burst structure which has a
preanble foll owed by a data portion. Thie preanbl e has 16 synbols, the
preanbl e sequence, spread by an orthogonal Gol d code. A rempte station
acquires chip and frane synchroni zati on, but no consideratio Ymmﬁmmmmm"mno
cl osed-1 oop power control or cmhmpngﬂgt@{AmELlo SUMVAR

| NVENTI ON A general object of the 1nvention is an efficient nethaghdior
packet data transfer on CDIVA systems Anot her object of the invention is

hi gh data tBAGK&H ' NYIONNd ef ficient power control. 15

Accor di ng to t he pr esent [ vent| on, .as enbodi ed and broadl descrl bed
herein, an i mpr OVEHBFENtOR T at%'ﬂépﬁﬁ%F%eFWﬁﬂmﬂuﬂlcéu%c dnqreppirulanst em
enpl oyi ng Stlarcﬁé’éjdlﬂaﬁﬁirﬁlilﬂiibl%&élss?(UMA) EeHuldf, PhtiEbegwitdHee s .system has a
base station (BS) and a urality of renpte stations. e base station has

BS—spread-spectrumtransmtter and a BS-spread-spectrum recel ver. Each of

the plural i DESORIPTRONIGF SHEREIEVANBART RS-spread 20 spectrumtransmtter
and an RS-spread-spectrumreceiver. The nethod conprises the steps of
transnit 6i ng frdireseslspropesad Spactanderdily arendpmtageess Quisk saidiees which ieon

synchroni z St gﬂggﬁﬁ: ?'@JE"P | has a
common chi gsgg%gbl}gggem&gdgb P nﬁ%ﬁ&?oﬁhﬁ p uﬁiﬁ%géﬁp@ ?‘g pg %ns.
Further, t hsqtmnoadprasd bycmnnﬁmgglwhﬁmtdnﬁdz afiremotetstating keduarss chip phizarhé mi ng

oL onal 25 B h, oA RAATAREH RUPLISE p PRl BERL

common- syncdetatiozat i on channel . Fromthe recei ved broadcast

comon- synchroni zati on channel, the steps include WO 001 57591 2
PCTI USO%O?éﬁﬁﬁﬁardﬁ oY «Mﬁﬁ‘f&?@hi mng at the first RS-spread-spectrum
receiver fromnrche fra rmng srgnal. At a first RS-spread-spectrum

transmtter, | OC@tgasératobjeaeoffthé SiveitRINOE @n SfRldnP hlkthol SorSPRRE dafACthdAdRr
transmtting an access-burst signal. The access-burst signal has a

plurality 5omEDYeLHEEMS: A segnent is an interval in tinme of the
access-burst si giigdner R fetat SLUERVedRA 8 Hh aﬂgltﬁroh%&ﬂu@%&i 15% cﬁla?' i

signal. The plurality of segnents prefera y also has a plurality of power
| evel s, res?fgelﬁlt\PQWerOPFfélf erably, the plurality of power |evels increase

has a pilaral | 1y SpoREEle BRI nlREF A Rb A oo d NI AGRET Sl 8 =1 077

RS- pi | ot si igrpadvemeniOtor espé%ﬂxvmnymulm‘afasws (E€BMA) system employimgr gasidng power

levels. spectrum modulation, is provided. The CDMA system has a base station (BS) and a
plurality of remote stations. The base station has BS-spread-spectrum transmitter and a
BS-spread-spectrum receiver. Each of the plurality of remote stations has an RS-spread-

20 spectrum transmitter and an RS-spread-spectrum recciver. The method comprises the
steps of transmitting from BS-spread-spectrum transmitter, a broadcast common-
synchronization channel. The broadcast common-synchtonization channel has a
common chip-sequence signal common to the plurality of remote stations. Further, the
broadcast common-synchronization channel has a frame-timing signal.

25 At a first RS-spread-spectrum receiver, located at a first remote station, the

method includes the step of receiving the broadcast common-synchronization channel.

From the received broadcast common-synchronization channel, the steps include
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At the BS spread-spectrumreceiver the steps include receiving. the
access-burst signal at a detected-power level. In response to receiving the
access-burst signal, fromthe BS-spread-spectrumtransmtter, the steps

i ncl ude t r¥@IMETPI ng to the first RS-spread spectrum recBFLE00gR4s
acknow edgnent signal, and a collision-gletection signal. 15 At the first

RS- spread-spectrum recei ver the steps include receiving the acknow edgnent
signal. In response to receiving the acknow edgnent signal, the steps

i ncl ude tr ademsfntiting frafne timiigw tiei firstt RREpreqdrspadruapectiverrfrdm drdrantettaningt o sai d
BS- spread sg.ecﬁr um receiver, a spread-spectrum signal having data. The

spr ead- spec signal having data nay be concatenated wth the portion of
t he access- bur st A6 GRARShpPwadgpartratl thnsthiter, 1ocakll aRErepirermhio’ Kitdnahs,

RS- power - control signals, .and RS-pi/l ot géaagn%s respectijvely. Additional

obj ect's andSERARAPAGEDSHIRG N FehesShPTshHEnal e Tae poceisrhiugstisign 2ipipraliy

descri pt ison opddgfilnts OlAl RPGentaddsh inferRR b tiné 6f MBULQREShirsiNRdal CEARSEghak | on, or
may be | earned by practice of the jnventiaon. The objects and advantages of
the invent i 8#s anresnbisiollgyediy 2 pilgtisieas]. Terplurelity; of seerpaptyRssiseblyralsorhas a

i nstrunment aljtd [ ' ' | teveld i ppended
ol ai . BRI B e e ch
are incor posamentially, wih eeethsegmant.e Mopsa partiglanly; ethg (reegspbusst isgnal has| ystrat e

preferred e %m%@t { ki t hel 1 1 g 3

descripti ongggr e toﬁseg% alﬁ %‘%"éﬁ%r%‘%i&f"s esno?ggﬁg%’n%‘%\ﬁ%ﬁﬁn Q%ISOOI 57591
3 PCT/ U0/ E7pet8vely,@angmifted m toemmtoncrpastigagiowehlamelsl syst em bl ock di agram
with a common co I A , | C nel
system bl ock_di el g’?nBv%fj i Sgée% i Elg’?gegéeééﬂ;%w%pﬁ??%lﬁ%%%WE‘%q%c%%Esic“pgspa bl ock
dlh agr alm 01;: I sighd siea dbtacfjtfdanc;(w?dweheh m]fmbnser @rrseri tib g thefaoress-bnisbsigmd ckoet

channel ; i S ck di agram.of a renote station recei an
transmtter a@(ﬁ%?é??ﬁi? T fpsig t%ﬁrtlhee] st epﬂ'ﬁﬁ{% %iagsnél tinigglo E]tbe %ﬁ‘\éfgs;' rﬁeé}%br
access bur stpectramn seveysi aneckioiviédgtientsigral, asd 4 edlbsocderemionpieklet channel

access byrst of F 5. usi a commpn _control downlink channel.: Fl 7

i 1 ustrates corm'gh%eagffét h@%gf:ﬁqg’lspc& s Lecgi e the Séepﬁs'inﬁlélg%l rﬁ%et!ﬂ”%ttgﬁ

d?)}/vnl i nk Chmewbng%rﬁnt Sié;ﬁthYLﬁ réspénss tté w&éiufn% ted %dkhewm@ﬁﬁm&@nallﬁfaegs h9 |

illustrates, preanbl e an ilot formats; FI 10 is a_common et channe

tining di agigis FEnsmiting frogp mftftﬂaffR ﬁereagéwcwwae%%h teaﬂﬂfﬁiﬁc-snr?aﬂk; FIG

11 i1l ustr akRstrih dBaRiven) ' Hirea@lsp&AADAgAGlkahg AN MEle, sppadlspécutlat agnadnd FI G
12 illustrates a _comon- packet channel tim ng djagramfor nutual pre-data

20 transmi s88re fRINEIY drRopeatenatet ¢yithy the ipprtige f dne ecosseIHOTETBREREIE Thannel
timng dicagpreay W RSpREMBleCHAMRSBhweedneal 8gnBbY ahd HS-pitANGGlals, FI G 14
illustrates a common packet channel timng diagramw th associ ated downl i nk
physi cal _chEﬂﬁPF@FlYel_QS FIG 15 illustrates a conmon packet channel tinmng

di agram wi t h assggdiabafl obie ahd KaaR8dCAtl thé AARRRIn arr: B inlfrd ih! it r at es
a conmon packet channel timng diagramw th associ ated downl i'nk dedi cated
physi cal chégsgaptionywhigh foliasismand By eartrigreeolaoust fipgm dhe escsiphiers corsmat bons.

o 90 o7 i%le%‘ﬁlé by SORGE hfle fvilrioh! LR dBfealRink Bl dedges IR RRRRERRER

25 may be realized and attained by means of the instrumentalities and combinations

particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of
the specification, illustrate preferred embodiments of the invention, and together with the

30 description serve to explain the principles of the invention.



Ref erence now is made in detail to the present preferred enbodi nents of the
i nventi on, exanples of which are illustrated in the acconpanyi ng draw ngs,
wherein |ike reference nunerals indicate |ike elenments throughout the
several viwemsesi®i1The comon- packet channel is a new and POTBSoo0pd4s Nk
transport channel for transmtting variable size packets froma renote
station to a base station within |istem ng range, w thout the need to
obtain a two way link with any one or set of base stations. The channel
resource alloca gdm%
stations could tgtléglnfs%tc?%e%ggn%kgﬂd&ﬁ%ﬁ%b?g%&? so{}"rr|i £§50ﬁ0r¥ oun Iei n an
ALCHA systeiwn!nﬂwmnmie exenpl ary arrangenent shown in FIG 1,
comon- packet c nel ; sPLS e n a .
code-di vi si on- nul' T'i gl e- é%@’siﬁ%ﬁw&% };e%n;ertr% Clo(yclhﬁ mgp‘rmeﬂad@sggcgfartﬁdm

nodul at i on.dowhéniCidAngdy st em has a pl ur aI ity of base stations (BS) 31, 32)
33 and a_plurali ff rﬁ]m]{(g stati fopf_)s Iﬁ{)o Each re te stia'gj on 35 has an
RS- spr eallspect r GATtT st SPEARPL 3 Papestd r“erﬁ%FweﬁéE PR SPVEM MR, upl i nk
is from t heatleethiandlp station 35 to a base station 31. The uplink has the
comon- packet ¢ nel. ( ..Adowlink is froma hase station 31 to the
emote Staton SE0 a1 BIOMK (SR 1 b BRI GHHOR JP-TRL AH0) TRASBg Tore
common- contaomm&lhﬂa{wbhdj\aa comon signaling used by the plurality of renote

stations. An alternative to ,the conmmon-control channel, but still using the
common- packet 2§1Emyigadiming diagr forArRess RRsHeasmsion phy5| cal channel

(DPCH) , 1ghown i 'FI@'cﬁllu&ratég%nﬂ%ﬁ'pﬁﬁ&?&aﬂﬂé&”&kde@é(blﬁﬂ%@@ﬁ'j ikt Pahddg t hat
is used for controlling a single renote station. As illustratively shown in
FIG 3, a B’Sng?ird@%h%‘péﬁm%mtransmtter and a BS spr ead- spect rum r ecei ver
I's shown. The Bgigps ‘?ﬁﬁiﬁﬁ?%&'ﬁﬂl@héﬁ%?%%@ra&ﬁg dacBs &aagsprd&ﬂgatédoe“ rum
receiver are located at the base station 3i e BS spread-'spectrum

recei ver i riswiminlschannddnt enna 309 coupled to a circul ator 310, a receiver
radi o frequency , Pscillator 313, a quadrature
denodul at or 312Fﬁ§n@ds@§’§taﬂrle§%§&peogﬂlep?&?d cénverter 314. The receiver RF
sectionl811 is é@@{ﬂ@dsmsmmbidwd(pllotfuhmmr 310 and t he quadrature
denodul ator 312..Ah dul gt to the lo

oscillator 313 a%(-é ?% g&gﬁgﬁgg £ ge’al df m%éi &jgfg\e th'ﬁat g%% put of

t he anal og- domndmglcbminon@mmﬂﬂmk 315 IS coupl ed to a progranmmabl e- mat ched

filter 315. 01.57591 5 PCT/ US00/ 07348 A preanbl rocessor 316, pil ot
processor 317 X?&gu’&t ustiates famme fymape E??&rpagﬁ%nﬂgc&ﬁg‘ftgatatﬂmt he

pr ogr anmabl e- natReGerk ifllhétia&rs a?cbnﬁonagaemtcmhblaﬁmag Qidgfant fod pludithl be-dabhe
preanblg processar 3l 6, glll (@t processor 317 and dat a-and-control processor
318. A d8. | FAFPIEayRAVE S coupl ed between the controller 319 and a
forward-error-c@Gees iintrated BRoMRCHRRE chddnel TintinBIiaFRIe HGthSRESTdtadm
transmtter ;@I udes a f rvvard error-correction (FEC) encoder 322 coupl ed
to an int erdosaligk %’%‘edﬁl ysieat hanpeli rmt t er 324 is coupled to the interleaves
323 and to the qp@! [£liMmGkratds 9. cohmichl haRétEcHARM N tHEHE (aﬁag%\#n% £eotpded

bet ween the packet formatter 324 and a product device 326.

spr eadi ng- stosminephysisAksharnstk 327 10 is coupled to the pr oduct device 326. A
di gi tal o50- anal @gGC P49 Yilsiretes %%nhéoncﬁﬁéﬁéte&alﬁﬁ‘eﬁ WESRg era QFHCIsssigNdce 328
and quadrature nodul ator 329. The quadrature nodulator 329 1s coupled to

t he | ocal dk’(‘:\{nlhhlaph)’rswalléla@mbaadtransmtter RF section 330. The transmtter

RF section 330 igeC I t 91&31:1?&% has
control |inks cc})ﬁ%] gﬁmth%q? gaagr%a é”?%l{% igita Qcol;rll- %la%ga?&%gtlh %EOC%‘%

pr ogr anmabl dewmdink dedicatéd phesicall Shangel, ewithh k soproogysaanbl@ {6, twohe more base
digital -to-an laé)g converter 328, the spreadi ng sequence generator 327, the
vari abl e gai h deévi ce 325, the packet formatter 324, the de-interleaves 320,
t he FEC decoder 321, the interleaves 323 and the FEC encoder 322. A

recei ved spread-spectrum signal from antenna 309 passes through circul at or
20 310 and is anplified and filtered by receiver RF section 311. The | ocal
oscillator 313 generates a | ocal signal which quadrature denodul ator 312
uses to denodul ator in-phase and quadrature phase conponents of the

recei ved spread-spectrum signal. The anal og




to-digital converter 314 converts the in-phase conponent and the .
quadr at ur e- phase conponent to a digital signal. These functions are well
known in the art, and variations 25 to this block diagra nplish
the same fWROPFBA! The programmmabl e- natched filter 315 dgé@ﬁgyﬁgﬁ?he
recei ved spread-spectrumsignal. A corrglator, as an alternative) may be
used as an equi val ent neans for despeading the received spread-spectrum
signal. The preanbl e processor 316 detects the preanbl e portion of the
recei ved spBDETAIRBD DESCGRIFMON gFAIHE RREFERRED EMBOBEIMENTSet ect s and
synchroni zes to th ilot portion qf the received read-spectru i gnal .
The data and conkf ‘leg‘ﬁﬁ' B IS Brdg ot g‘ét'tui t%g}cdprﬁﬁcﬂhggezfg'ées C%QW@ﬁ%
PCT/ US00107 3fentidhCexdtipies RO which Aredfludthedlif 6Ri a¢ingaRyiaa drawdes] Whirkisilgsal .
Det ect ed data passes through the controller 319 to the de-i1nterleaves 320

and FEC decé&tferencsumeraisindigaieiliss Jementsigroneovb theseiterd gisfisom t he FEC decoder
32 . Inghe BS Tﬁ@ﬁ%&ﬁ-ﬁi@ke%@fﬁi afltely SfCRARMHu finspte RShe3R¢, and

interleaved 5 by Interleaves 323. packet formatter formats data,
signal i ng, &enrsmitiing demabe sizei ngekets frorp aITerete statien wor base stetiopwithin pistening si gnal
and transm i / Oly (- TP | ' . et Is
out putted f%%%agg@%\gfﬁjfeglr%%&aﬁot éébrta,(l;[gﬁﬁot %n%lz]i(ctg% g?)gSe{l&%(gett gfrg ?fspaziggs()r
attenuat ed BYe vizanhellrésougaintiocdtbon sgo@2Bion Hasedpthekist 2 ngnlsp € rthatpsationsim

d b duct. deyi i i ng chi :
Cpr oan ng 15 BT REATILER 70 oihy Befeibal MR SLARORRMENE "ol og

se
si gnal byo di gi t alnthoexzmplangarcamgereertt shovdid FIGn4 commph-gsaekencidnnel provides

quadr at ur e- phase co ents. are .generated b ature nodul.at or 329 using
e anal 17 BhTERsrage 1 T3 A SRS Tel CLREATHARE SRR el e
frequency, fpdeirah@tbdaladom el CDMA spyteinhans plutalier offasesstationo(BSI 30, 3228381 t hen
passes throu ci.rcul ator 310 and is.radiated ant e 309._15 In the
illustrati vé‘?‘gﬁ%‘ﬁf‘%rﬂf I§W8(’)L?ﬁft§’r‘?nf—'l(%s)' 4,cbia ﬁ@og%?téﬁﬂl- ggg’@f‘ raﬂrﬁql’f‘%{ mtter
and a RS spgsatuhRasiniiten maarRESpraat Sp&hioiiicceiRe R upRileR droaD®6 rémdte
transmtter and the RS %g)tread-s ectrymreceiver are |ocated at_the renote

station 45, sty torp besestationie e uphinlehas thermrpenpacketeshorel ((RGH)des an

antenna 409 46Qplplkas ot Abdsb st Plo thd Pemdte EBE&] Y5 Tand #ddofell @teBRDY- ( RF)
section 411, a local oscillator 413, a quadrature 20 denodul ator 412, and

an anal og- t 6emiioyrhaapel (GRGEDt dhe &QWHOITﬁ@ﬂWéG@IW@rhaRF%‘@@Pis!ﬂﬁ“l%l“sF%blﬁoupl ed
bet ween t hegfigighiidbPfenfoidtafdds.t he quadrature denodul ator 412. The
quadrature derodul ator is coupled to the |ocal oscillator 413 and to the
anal og to di gi t af\n gberpative & thg sammppsorial ghannel; bytiskill yping Siy-copmengiacket
conver t egy 44Binhg), GOMPlasAnfitk AedRiaRAHYNER| BMRL ASSCH), lshiin L P16.2D e
acknow edgnent detector 416, pilot 'pfocessor 417 and data-and-control
processor 4dglicated @Uﬂﬁhb@hmcfm@ gEneling thab i eseddercenatiolling tagsinglq Bemage
controller .S coupled to the acknow edgnent detector 416, pil ot
processor 4 and dat a-and-control processor 418. A de-interleaves 420 is
coupl ed bet ween Ahdlustativelyl $howndn Fland, a BSospread dpestmuoyr trasmitter tanda BIEC)
decoder 421._ 30 Th - tr jtter |

f or war d-err(sj‘?rf%%:d()‘;rgf3 ec |6%Q%?E%)&1§§§bd’fe“? I%%B %%Hd%qegtémbo% aé#gﬁﬁ %H BRY 423 A

packet f2ir megreairspd@rim seceigerpire dodated catigiie base siAo01 5758 BY sh€idtdgsanintd 7348

mul tipl exes_451 t.0 1t e intterl e?q es 2% and t? tgﬁ contr.ol | e(ii %%9. A
preanbl e gefEFITIFESS 2BAR A % octouég 19 SRR P 1P TPRECT SN MRSy o
coupl ed to (RI® seetiohi3pl exdes] d&eillatod V3yra altugademadelates 8 12,20d s agadegploed

bet ween the packet forpmtter 424 a .product devjce 426. A

spr eadi ng-sgéﬁgﬁeﬁvﬁgﬁgﬁam reif‘f‘?'eﬁalglgé??ﬂg? gﬂl ?Bo‘fpﬁ%f lt??‘?ﬁ?fﬂé}ﬂe Aylar 3%, 5 A
di gi t al - t o- ampthe guatedtivie de@bdidas 313. TAL RhAchrie wReduldihias Pouptbaas tidqydate 428
and quadrature nodul ator 429. The a_uadrature nodul ator 429 is coupled to

the ocal? o83l 0P anq & HFAnHo8 fufligHil qoyerier S b o AUEW! thanalesaiAs i t t er
RF section 43fall onéetePsBds EuplddQo & pFogtthndhable-Mdlhed Ry goNt rol I er 419 has
control links coupled to the anal og-to-digital converter 10 414,
programmabl e- mat ched filter 415, acknow edgnent detector 416, the
digital-to anal og converter 428, the spreadi ng sequence generator 427, the
vari abl e gai n device 425, the packet formatter 424, the de-interleaves 420,
t he FEC decoder 421, the interleaves 423, the FEC encoder 422, the preanble
generator 452 and the pilot generator 453. 15 A received spread-spectrum
signal from antenna 409 passes through circulator 410 and is anplified and
filtered by receiver RF section 411. The |ocal oscillator 413 generates a

| ocal signal which quadrature denodul ator 412 uses to denodul ate in-phase




and quadrature phase conponents of the received spread-spectrum signal. The
analog to-digital converter 414 converts the in-phase conponent and the
guadr at ur e- phase 20 conponent to a digital signal. These functions are well
known in tWeoe#¥91 and variations to this bl ock di agram cBRI/HEWAERIBi sh t he
same function. The programmebl e-nmatched filter 415 despreads the received
spread-spectrumsignal. A correlator, as an alternative, may be used as an
equi val ent means far despeadi ng the received spread-spectrumsignal. 25 The
acknow edgment deprahble piddessdeBes, silot htocaiRongknam astgardtorti! bhrekecei ved
spread-spectrum signal. The pil ot processor detects angﬁs¥nchronizes to the
pi | ot port iR 25Fcoupled fothe pragrrnupgblesmatcpedlilien i grieptroles 813k couplsditaont r ol

processor dg¢ sﬁaﬁm@&sﬁbcegs@pm?ﬁottpb&eg&% 31 P dadeParf confi] freeRboreds. A
spread- spectrum signal . Detected data passes through the controller 419 to

t he de-i nt edetinigtleaven3fy is senptydchetuecadbe comrolleriand dfonpardiegamearregtion e

out put teg f(?g@) a%gd(gg@l_decoder 421. WO 001 57591 8 PCT/ US00/ 07348 In the
RS transmtter, data are FEC encoded by FEC encoder 422, and interl eaved by
interl eaver 423.ThgliS ppreadripbairuge rersatiter inglpdegen tarwandserrpr-gpmentioh FBE t he

pi | ot gener rat.es ' or, SR tipl exer 451
mul tipl exese%%(ﬁd(’?r gg%éaﬁ%@? etgrﬁ?‘lslgéggé eg??%t A %Jr%gﬂ%e pal(-:gg% H]goru tttggﬂeﬂm

f ormat s t henierleavnbl2s, angitd the cemublibr X A vartablegzamoieviza 3p5 ckeeupled betwedn packet .

Further, t a t _for ter, forymts da i gnal.i n acknow ed t
Conar " col e BRER el T af o BRI dnfiB0Bg, B RS ESeqsBSE BHGROPHET'
packet . 1Thds pagieat td theoprbdust deded 826N padigithl-toannidl t@hyeren 328 He cpatddet | evel

Spr oad- spedtPUi oD JBEEH By hraan QuiFiEessBINpL 28 opheqaRTGR |

chi p- sequengedidterm29[s eashldigtoltfle fralussBitiatog SI®aRd Qrrafshditter/RE spAKEIZ0I S
converted tQ an anal o siﬁna%3 b% digital -to- %nal 0g. converter 428, and

i n- phase antg’edﬁﬁﬂ?’&f’ SRAY 033 rey® ﬁ?g"eé}r_&“ gendtlat ed by quadr at ure

nodul at or 429 ugihBGofrdlied DB hhd SRtoPGAks Quplel 18R afhick-roRBEIEN chi@rtto FI G

5, the base station transmits a common-synchroni zation channel, which has a

frame tifre Hdr arogmmmable-mpfehedofiligs 213y Arcaiblsi rasetn HRarsedigitaido-maleg comon

chi p- sequenggy Ieggiét, ﬁhea@g}r&amﬂg%remﬁﬁwgenmtmg7,%ylwgéi%ﬁne/gaﬁ _d@@lapts@s, et i ons

comuni cating wt arti cul ar baSe station. parti cul ar enbodi nent,

the time TPaoket dermattera}d, the dedpterigaven X20¢ thedEC Yyaoher32dnthefiptgreaver Bdr e are

ei ght accesg S IEC e ﬁ&é} ggcess slot lasts 1.25 mlliseconds. Timng for
the access slots is the Prama timng, and the portion of the

common- synchr onife saceived spiveadrspbctvint bigh#l frdme antenttaj 3% ppskes tHeomeh eticuldter 20
frame-tim S] I - L ng.. Si L e 44.m . station
uses 1 n20el DS AE P chl ARl Ok B eckdp 1IC, Tlebd AaIBEDAR.

si gnal . A fgenetes e tosalesignabwhioh quadraswpe tdemgdulgonti@awsss tohlemodslatos ingghagen, has a

first RS-spread ctrumreceiver f recejivin h rmgns chronj zation
channel , br%‘g ug(g' tu%"r% it %ognpt?gsnés gﬁ%‘f ir%c%&le%ﬁ%lg#'srpgf&%%-ﬂ pfrﬂéa -esaﬁ]glgg'r um
recei ver debaligitahesnvertan®l4 iconvegs ftho in-plrse 26mbomme -ahd nthegusdrgosetphage f i r st
RS- spread-spectrumtransnmtter,..l ocated at the first. rennfe stati.on
Cransm s SrReRatie fAReg sgngh nefsfindioodare it in B o0 dnd YHAA™ 0 Fi
5, stars ab thibvlobicdigramran sdcomplishahessteSidtionas defined by the frane
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despeading the received spread-spectrum signal.

The preamble processor 316 detects the preamble portion of the received spread-
30 spectrum signal. The pilot processor detects and synchronizes to the pilot portion of the

received spread-spectrum signal. The data and control processor detects and processes



PCT/ USOOI 07348 segnent has a preanble followed by a pilot signal. The
plurality of segnents has a plurality of power |evels, respectively. Mre
particularly, the power |evel of each segnment increases w.th each
subsequentWoAHESY . Thus, a first segnent has a first prBGHBFRO%MY pilot,
at a first power level Po. A second seggrent has a second preanble 5 and a
second pilot) at a second power level P ~ . The third segnent has a third
preanble and a third pilot at a third power |evel Pz. The first preanble,
t he second thedaaipbmion bfithe rdverved mwmbécemnmﬁghai;ulbsteqwadm pussa thobegh theray  be

i dentical or vel t.he t preferably.is |ess
than the poWé’ﬁj {%\%ﬁq%tﬂ]e ‘E'mpe g%Yﬁf) goanlg%&% ﬁ%ﬂdg @ flg?tasagétéﬁpaoﬁﬂligzaé?l on,
and a corresmnddlﬁgnmxéBEdeudeﬂﬁzﬂol | ows a preanbl e, is to keep the 10 BS
spread- spectrum.r iver receiyvi r.e ctrymsign fromthe
emote tation. e HRaT A Lo HEt eniRdtt ot g puedtene: FIMEASED:
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station, thugmg @&%deeéw%%ﬁat rRiet FiEnplefnds HARsRItERS ROWSHRPRER HRRE) ( ACK)
15 signal . £ itd mgactket Fth@paéket tstbetpﬁfte@ﬁtﬁteaaét M%@tﬁd thypAk&asa] e

generator 452 and t IS generated n&t enerator 453 A preanbl e
format is showplified p cnsatedrhaevwémluedqve’re 5. vﬁftetpaﬁk%llﬁ gnreddsspeHEth i n
FIG 9. The dufBdevitld § twmqg téq t B COREAR! £:6h el ects
t he preanbl%&%tgeégpt g‘?rues c;]rltdlaé5 ) Sp 3 aégﬁ%t&#aor mattteré%e%dlérl1 4. A
seri es of0 psequenot sencratal 367| &hep ghsa@ngetvértetaemaémﬁlmh@ digitalde-analdg t he
packet by p f e el eir
power | evel &%gﬁeéteﬁéng%n?h{enré%ée t%a reaﬁﬁ?gﬁgener ap%g!ﬂﬁ; gg%‘},ag}gt\gg %}h
gener at or 4@@dragire imyodulatorv329i edytgea@egnal dromi beal@willaline3 1BS Jhe e)adceslmsect rum
receiver re S I tecte vel
More parti cﬁ S%Feﬁ tg'? hea%? e?%% s&%{’f ﬁl%eredg&% lggd;tl; eth mulgtgfﬁf g%npéﬁganbl es
at a plural mtdyhmfpammmrodgh\c&hﬂatordets radibtgd bi\aeenm 309 eanbl e wth

sufficient power. |ev. dete ted the r ectrum receiver, then
an ackngl\%{ edgrrerH’ﬂ(eA@f)traﬁY frgen{ Fﬁgcﬁgﬁﬁpﬁtg SRS RS ot r um
transmni tt er andRS @ﬁKadsspgaﬁhn r@elshthshomnFITGe K3 sptréhdrspeqmﬁsmmxtteh end ourth

pr eanbl e hayi suffici ent ower fo etection b spectrum
Pecetver. " bodskresutactn BoetaeroReehs B ol st Torbos Suilf 4
processor 3tk R® 5pré@t@ettnmgretceeernhﬁadwaﬁ afgdfhal 409 dotypled topd aﬁoe&s@m 8la for
continuing to recel ve the pag&&i after detecti r]g tgﬁécﬁrgglbl e. on
detecting tWESIHFeEMi9 fedperey eeegan 41b pnlogglapss 3 YA ch
passes 29 p@&x'ﬁﬁhlafd?ﬁmtah@ﬁn &%ga«adnglﬁl éondleredr adls, DYhd f26ei¥RP RENeELAH- me@t rum
transmtter. 5 The first RS-spread-spectrumreceiver receives th

acknow edgngavpled pefaen thEJﬁB?Plfi‘t%"c‘Hlo\FPﬁ &%%édrA'@W dempdulator ¢ ?lier%‘?drat“fe

RS- spread- s aggddutdfr b @plEi td e lBJa@Bs%'Hlato? 4t19 ah® ﬁi@ aﬁﬂ&%?@d@ﬁﬁ%ﬁ%ﬁbr
receiver, a spread-specirum signal having data. a is shown in FIG
6, in tine, 4kt Ere quyaut afthesanglogito-digital epaverter 4§ l!ﬁj@,‘%ilptfdéelal nregrammalleect | on
(CD) portiopa.Rfeddierdignal, referred to herein as a collision detection

signal, and nessage. 10 In response to each packet transmtted fromthe RS
spr ead- $hect r umAxk agswmledgment Reteqdss 4HG aiilpbmreressertdd7tdnd dasd-puds¢apirol

det ecti on fﬁ% a f f
collision dg{ %égﬁ?g?]ﬁ a;grhsﬁgl%&gﬁ‘th? Eﬂ,gf at aﬁ%@%@ccﬁ@ﬁeﬁ?« Zg sz‘ a‘%"?‘%ﬁ“%%%lo
shows t he t ¢aupied t@iﬂmgacamwlgctgmeat tetentarr 161 pilh;g prdeesson k17 sndodatdetdeaniron fi el d.
There are s I I Iot f,0 IS d t.ran wWhi ch can
be used forg\ég raﬂsm ?[ e {ntei%a‘teﬁeb@o Ic%é?l g eggttlﬁ%lngltmﬁﬁ% ?9 angever al
renote stat foomrd—etrbr—d:dn&ctmﬂ (IFEQ]) devodart4@tti on field were correctly

re-tran ttedt t te station renote station k

packet succes L}ﬁe )§er ﬂ’c‘:t@ﬁn ngerblgglgg?t 3, f9ryArd- r'for'tcﬂlee"@B?R )on

det ect i on f érebdkr 2T eoupled t6 an irterichyer 4@3.t Agracke: fdreditdr\i2t hecdaplee tigbwgdhiaon, t hen
the renote station assunes there is a collision with a packet transmtted
by another renpte station, and stops further



20 transm ssion of the data. FIG 11 shows a frane format of a

common- packet’ channel data payload. |In operation, an overview of the way
this transport nechanismis used is as follows. A renbte station (RS) upon
power up swaOesEY for transmi ssion from nearby base stat PEGHYS0005HH
successful synchroni zation with one or re base stations, the 25 Renote
station receives the necessary system paraneters froma continuously
transmtted by all base stations broadcast control channel (BCCH). Using

t he i nf or mahhiGplekdr A5$ 10 tHebtkeflE2980 423QnBE the dofiRoll@MYE AShRAMBIB geadiatget er mi ne
various paraneters required when first transmtti nghto a bhase station.

Par anet er s OF MAndilet gengratoridod forthgiprgsmbie ape|coupled fathe myltplexss 40k ¥he
vicinity ofytibgle 8M0IRice A5 i0RoudifEbdtwadH BRNACRRD HRARBCUSS hid h PRodusPr eadi ng

codes used to spread the downlink transmtted information, timng

i nf or mat i orflexisel 484-hArspergAmesraueriecenereionA27 inrqRpleits thermresusdaving, 426he
remte sV, OB amalols BElkidk B B ciB1ca! BlckOth 8D ploiBd SBhlce SPRCLI ©
waveforns i'n order to capture the attention of a negray base station. In
t he common qadiewre olodniator 428e Thergtalraiuegt inodulathn i gs adobipledo rtec dglar y

i nformation_f.f.om r J: it .start LLLin .
parti cul ar oﬁﬁﬁelgt%%g??‘{rkg% tg*‘é‘g’ﬁgﬁ%?%%@‘?ﬁ%d %F:%arrr‘% }et%??ﬁa;{%egh%??&ésel ected
ti me intervahpled bhbe ganutataler structure 5 of the preanble waveforns is
sel ected on the_basis that tection.of the pre | e, wavef.arm at t he base
station i o to btacoRsal 415 B EPLus fopieli APt puaiont gl sftvetspy 1 ¢y
The phy30 cad14¢ progiamnpebtdnbtchddafilieg| 416 CRRpwiet gmestdddtertarad 16y theh@ighlGhl. 1t is
based on the well-kno | ot t ed ALOHA appr oach. re is.a nunber  of
el T dof i notialts PRV A1 i SRR VIR B i KDl R oithant | nk
recei ved BQ3s, eheapngbt fohase ti4 ahofidseedestel DG ARCEES &c6des-42Thenanunber
of access slots is h%s%g according.to the particular adg | icati on at hand.

i i
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As an exanppiricay fegnoesier 2y e PREROLSESPEHof 424 andipapiel smesdosec
apart in a 4sgane of 10-nsec duration. According to FIG 5, a renpte station
pi cks an _access slot, in a randomfashion 15 and tries to obtain a

connect itén wi t h Aardseiyed seread-spactayn sigp SrAm entaanaad Ot pasads| thronaly srgHlater The
base stati Oﬂo'aad"i‘tg&ﬁ ﬁ&draﬂﬁ(?ﬁt@}ea%ﬁrtrgée?vepm&?4 Dd]rﬁesloeﬂ%‘;gﬁaﬁmmt S
reception at the eg?nr]lla_g? of each access slot. The l'ength of the access
burst is vasehembleea dgedl signal wWhichHadsatureriiemedelatos 4b2ipses t¢ deradduinigeip-nhesevar y
froma few [ t -9f

L ansm ¢ Cod iy pganicHited QrfRRle SORE rUhEh sARR o ORI IR, (e PO o 20
of those arte:digitahsenvergrahl4 iconvers thehén-plaetcemponeni and the iquadretuegthiasen, t he
control ,infor ' ) ' [ . Ous
pandwi o7h raraaeglh 4 SEARRARE nd@ationl W VASESETR R BEABNRT 0.
field at the thisblockndiagramfcan feeoniplish thosamiednndiogni fi es the | ength of the

data. The structure of the.access rst.d s.sho in FL.G. 6. The access
burst starts wit eé’“ﬁ%m?gfe‘b I%’fnagcig%%glﬂeéléogesa[ﬁagf%nreﬁv%?é%agﬁgﬁc\g?‘mi s

i ncreased |sigdal. MeA fdofretatok,casThh altedativeg andyl Be imRed as tMpegiideniansaas forThe
transm tted, power durin ach preanble is constant. For the duration T~
bet ween pr edfmgggﬁée%g@&%mﬁ%?ﬁ%ﬂg?@ts of a pilot signal transnmitted
at a figed powerTht esk@bwlcdzinentidefectbt 16 detecshiee Y R¥hOUSEdMdnt MtBOTebsivsl

pr eanbl e. Therﬁﬁ]{’s a one tq on corresFRndence between the code structure
of the 30 pPEA e@traml&nﬁleqf&ﬂp Pt REPAGRRQF detqqians; yBehranigidp thedilpipogien

el i m nat ed phé @dceived sprlead-Spedtr@B snBIOWEhe ld8tednd con¥6l PRCE:EHIdetdets and

PCT/ USO0/ 07349 The transm ssion of the preanbl es ceases because either the
preanbl e ha¥ossewh theidefasrpriign ofdhs wesives sPEspdsheciyEs ey o PRispied pid PRYSeS base

station hasthfo%glp&red&qtrsl@ertm th WALt} 184VeP B20Mabd) FRC! d¥6der QD€ AskN edgnent

L 1 ACK which the renote station has al so

30 signaling are outputted from the FEC decoder 421.



successfully received. Transm ssion of the preanble ceases also if the
renpbte station has 5 transmtted the maxi mum al | owed nunber of preanbles
MP. Upon receiving this L1 ACK the renpote station starts_transm ssion of
its data. WOMSIAE renpte station has transnitted nore t RSHURM/O548anbl es,

it undergoes a forced random back off pgocedure. This procedure forces the
renote station to delay its access burst transmssion for a later tinme. The
random back off procedure could be paraneterized based on the priority 10
stat ues of the Rmth¢ RS srhwsniitier, datdwre BBOentodoy byWRECentdier 422yend intrleaved eased

from preanble.to. preaphl e s ich i i her fixed for . all cells at all
s or 1 by dnPRECTR Uhe pidfll, ity ol el predies 204 Bl

di fferent pgedtdtdr 453 gehérhtesa @iloy fr teepréanfhdeleTheé fnltipiaer 441 mbltigkpendls on a
priority status assi The priority status could

gn rempte_ station
be either pPREfdeAmHIn éradd ol °t'a§’5 i BepetofoppRiter Ao farmats "the REermhlcqpiatand
negot i at is0n g o bREmaRADasitcd thahel phBiet. PREMND) Be Phdkeforhticd Fordla detere is a
| arge set of possible preanbl e wavef orns. Every ase station is assigned a

subset of prigatizEcacknoviadgmeat signal, opllisipn dsteewelamuefwaqdﬂ%ew}st em
The set of H&@@:}Jahe% Q‘hQ?ﬁ&e@ tsa&dtﬁ&ea $rots met' ﬁnmteﬁ%astte bttrkembev lt s BCCH

channel . 20 The are nmany ways generati ng preanbl e waveformns.

exi sting V\/aymplgﬁftdo°fu§@naat@1 h:gwenqbiet E@g(ﬂﬁ‘épe d Thedacksb s ppreqhmetnfm om t he
set of all d oul d
t hen be con tructe fwrueagggﬁbeng?é h‘e/ﬁﬁ)Go Jlgegﬂhgndgler o %&E

transmi t10a besperch grhesdonytdx Tbeqtceﬁoecorwgmedetn axrpnaéOg fignal by rltgtteIStOtahdog
or t hogonal (C%)rl grté’}o gg& t %gin %—phasc &drat g-pg COIH%EBMS- arFl %\gtel,laf‘\er(lg Bg N

conpl ex sequence a‘prea
where, g, ~, qpadtature modplatot 429using q)dlgrmsfrenémqal @dcﬂlammmj n A Normally the set S

f G' h t b h h oth Thi | | | 1. f
S mum of N ook PeiBec, Bl R0 M Thest R Wi o FomBediamatondlivh os i o
t henI L*N. Tblﬁanpélﬁ\gglb]i hgb aﬂnqmmnhdurmmorm smr?ohofxﬁxafr?beilyhcm@dmﬁh ahdnael Hak a]h E
n e repeatin code I n eac e at case, |
S besi b1 o cd camthon ehfioeduindt RS Ahish & SIERoR LS T pBiatty'of it SREney by

Ao, A , ..., ommunitding wWithske bdrﬁcuﬂh’r@ﬁiﬂlkﬁ%n V\Kddp:bﬁc\ﬁ@' emb¥n20d, $hetiide T3
PCTNSO00/ 0734 sh wn | n ar.der }QT ﬁ A's can be chose%ﬁl?o t hat
i denti cal e f§den E’gBW?’FﬁS m FRe frame esR &g Gehtiaseesy sleke

preanbl es. écoegsmtdtaistsap@s pdfifecorld] dihinig Ysietle betebOdlon IshBe PamekinfhgRad s. The
Downl i nk Common Control Channel 5 In Fl t he downl i nk conmopn contr ol

channel st r HetPaptionsod thesprpmoRriom R Zation ghai“ge 1avithife frame tianais deepied tBent ai n
ref erencg) dabAeAiRfng Qighd10! THekAne-tHafgMid Al 1s'5bh'3btﬁhﬁg aar x%nié%eeﬁtaﬁd?r fletiye a
reference for denodul ati ng the remaining control synbols. The control

synbol s ar esﬂ%egéﬁanFﬁﬁ?gmwmﬁh@ﬁ@W%%@ﬁ%ﬁs -humsesignaly nhol s, power control
(PC) synbol s, COA'ﬂrﬁ'r&Hot@@ttaﬁ&{ aifhpliflo YL ale b%ghdstactLﬂq?Js a st RTRRa- (S G .
The odd slots 10 contain all the information that the even slots contain
plus an acksReGITeE dersiver OATRIIVIDE dhepommonsyrihennization phannslkrpadgest Som thei on

det ection fj h { . LAES t

pr eanbl e. P E‘Jee‘}&tuﬁ% fl"gg?i!r gtt ;ﬂagn%h ttsg%trg?lg}aé%ﬁ?%%tmgﬁgéggﬁgtnat I oﬁb{? &e
successfifl | ﬁramwlaungsjgltahe transm ssi on of the last transmtted preanble and

transmts back the hg 1 t he
renote station |‘§ une wo recel ve legéa%gl b %neﬁf&g&%oge gFﬂO
transm t t edtresmiespecdss-hust isigeals Mcﬁasebmmgdal @s stowaah tIFfi@ 3 rsartsautht ed on

t he upli nk. bOnce thgar e(r:r%tseslstatl gin Qﬂet{ etgl sﬁt he ACK si {%orre?pondi ng to

transni t t edFPUMHPE 2 FOERS Pl Ab LRI 1Y B T TP IR ROETY 8 18 FOBEE A

transni ssi ogymhrohizatighathanneCor r espondi ng wi th the preanbl e struct ure in the

gﬁg' gk CO{bﬁ;gpgf‘ dﬁﬁﬁ%{ihﬁ%{%ﬁg&\'& gt‘qu%otp%Eontn'n&%pﬁ’c%‘ét’eéhm%%ﬁ“aéc%és bafonmaL gn symbol
each access-burst signal. Each access-burst signal has a plurality of segments. Each




detection field. Upon start of data transm ssion the renote station uses
the downlink transmtted power control information to adjust its
transmtted power. The power control synbols are decoded to derive a binary
deci si on dstagorsmvich i s then used to increase or decreaserdgscoamsni tt ed
power accordingly. Figure 11 shows the Structure of the uplink 25 frame and
the slot format for the data portion of “the uplink transm ssion. Data and
control information is transmtted in an in-phase and quadrat ur e- phase
mul ti pl exed h&, i j n the

i n- phase cogé%éegg%g %Egéa?hg f((:)glr;lkte?&cj)?}t g&ﬂa |{ gﬁg %h%eﬂaﬁgglr g?ﬁ%ﬁe%ggséq

coor di nat e. pirmditynodl power davelsorespastivalnt aMearedpastienlarl, the pareKlevalhef easht r ol

channel contgj - Lnf (.0 ei o) I th

denodul at i otrslgéon@l{ %%?eag#a‘g{%édhc%r?%%gf&tE%%gﬁr}%gl %&%ﬁ/itad%rgpg%b %ng‘ésr dl%ési/ter

syst em f uncpteamblei any pildthet alftsappoertievehPe OASesind sofmandaoa scvoné pfeamhies. Each
frame consists of a, .\WWO 00157591 14 P i-00/ 07348 nunber of slots. As an
exanpl o the 274 & ReoR PR B3 ERRPOBE 1T (TP ABERHFemPEpS arfind Prsaibls,

gur ati onhO. eada Hiddl ﬂimefmﬁh id gowgr. level Pg.hghe GRS freatbR| e 3E@nd @@i{;@l@ ther

rame. The hegj nni of .t ata pa ad contains a collision_detection
field used BB'%r%‘F R A a%&é#%%%&s#ﬁ*ﬁw %%fe%tr | T5 B t h

ot her si mul 1ev8ESIURE Yildt pRsT&ably s 186 thar BEPbRerSIeRd] o ife. praditdl & OA |l gr&dnle is
detection field is read by the base station. The base station expects the
presence of frH¥nEIZEPY TG aceTePeRing RHqh Whirk Sllows  gaeagtbls iitodkeshthack
signal afo t Bg bRedd-spbdtRinS kQkiverl BReiofig! 1hd| PreadRp&EORighd1Chtn| e ! Hdles a
tenporary identification (ID). nunber chosen at randomby the renpote for the
transm ssi oftaben. PR adipaeiie isgsterted:. The base 10 station reads the collision
detection field I 1 [ Sk tion
reld onthe. doviy [ aEaurf Shitesslor 0B FoRAE fovelrtf RaHLTLIRSPIER | 0
renot e st at pewenraniedlsisterhe Onpea BSsprepdsprgtrumaersivet teecthy prehmblsfrom thenot e

station, th i SN ect i ' ' i d £ ' t the
transm ssi ogé}?itggtgﬁ% tb%(!:Bgi S{Pgéghggérclrt@@t {%}E ééssrelgdrgm eg"{sk%'gﬂeg%h%lﬁgﬁ conti nues
transm t13 ngighdle renmi ni ng of the packet. In 15 case the collision
detection field i.ved .correctly by the renpte..statjon, then
the renote stati g?lé’g{oﬁgé? gg?sq ’ {h}géﬁeﬁlgggelf g?nécﬁaeegt%opﬁgaﬁ%bq? RE°B: osre4 Sgtmé% ihSn as
erroneous apdotds gaendtedbyepildt reamsatvis4330NA pleatrdbd: foerrati in istvrpmCKIEL 8. Tihe
function of the ining fields are. follows.. The Pilot.fiel.d gnables

t he denodul quaﬁlhfe%&”ﬁtﬂtaﬁé]o léfléo"éfh’&a@gn?r kﬁe B‘lult’é’?exﬁglt Wgﬁgm"ﬁ E‘(‘:f“ power
gontlr_ol k(TE@)e dbihtr&l_lé@lglrselebtsaﬂdz liréhnﬁlﬂéj_ kltﬂeﬁla cbhlespgﬂ&iﬁg pidét, &r@:@dﬁlld’eeﬁd@ﬂﬁlﬁﬁrng _
ownlink_ ¢ el, i.n case 0 i nk channe rected to t sanme, user is
oper at | oFhl 2241 A{SHESH R RERARTHES GHARHGIF A% 08 EFRATaIES) BRLTIPOS A3 PEr i RIRKSTPC
control bit$ypackebormsed 400 ThE pigaabled bidopiRhs @inlHave MelrHoiwes ledathdjulleg Rat e

| nformati on éRI)_ field is used to provide the transmtter with the ability

to change i €8bsgdR she preamble @aRAIHOL ff psrilaligeyerptr 43 ardivt the Vet 2aife t he
I nst ant aneoygyigtadd. 25 rate with the base station. The service field
provides information of the particular service the data bits are to be used
for. The Iength ThePd spisad-rrep@am rereivier raceiyes he jaepsuburstienghakedetectrte si gnal
field cegy b?owﬁqgvd.%feﬂ)éh%laﬂ?,%é hQBAlbuER BkhA had ME BIuPRi B prasntI&H LT €d.
Addi tional functionalities of the comon packet channel are: (I) bandw dth
management &Rl pf powesdevsswesregivaly. Whiem apresmblewitly geffipignidvdvet fevabisagenent
functionali 1,Sq |\ i j i i 1.i nk
commn.cant Lor EharRers e & sFus AT Mol B QB ABRR (e S &
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met hod all the users are remapping their priority status via a control
signal sent at the downlink. Wen the priority of the CPCH users is |owered
their ability to capture an 5 uplink channel is |owered. Thus the anmount of
data sent W@QHABplink by the CPCH users is thus reduce§CTHRYWGMer
mechanismis for the base station to rejgay the maxi mum possible data rate
the CPCH users are allowed to transmt. This prevents the CPCH users from
transmtting at a rate which could possibly exceed the uplink system

capaci ty and t heFKt Grshowsithe pteambleeirdcesbondil,6 for detectidp threipéantthearciahepititcat i on

for all users current connected to the base statio For. the third
et hod,  he PERRELT L, b FOTRBERE 5 Frsohvade-p ey A, 4o adieR dbi eiegheky UMRough
the ACK si gQatketingiihd predinklé 3 pratedsor 8 IPin@iafds ah IATK Wiah4l vHich fabieeth padkdtecei ve
t he ACK si gnal |%l§5roh| bited fromfurther transm ssion of an access-burst

si gnal . The fomaiends andiggadiated i the BEgpreadsencstina fansppifteth i s different than

the L1 15 ACK, I?hélmi ﬁs-sﬁlem-ﬁﬁaﬁnﬁtxe&dm fe&eintat ik Yadkhéwlc8smdne ssdmtl.i on for
t he correctness of pl i nk packet_ reception. The base station could

either rel angp@rchrngéhﬂyﬁGKﬂg@@h the firk RSsrirad spestamyranswistes Hianeatits falhie bei ng
recei ved Corsrse«%géax. ngé'ctrM'r@&l\}lﬁvaesppﬁhﬁpechﬁﬁeélé&ﬁﬂhé\}?ﬁé)ﬂt@CtI‘hé’datJ RehBwA’ © many
exi sting ways 'enentin articular protocol to relay this type of

i nf or mat i onin EKy. 6eimiimecafter e @G\Elmnabomeddalﬁaem@émafcoléeioaﬁete@wm@ﬂ) ng of a
20 nunber o ub-framnes.
The frames érltém? entllyuhg %%wa e?sgé)%ﬁﬁlsz@dr}gengér}gg%emgmg{aggnes in each
frame ar® al so i Hmlspohseetd ebgh Eathpteranimmed]ﬁnmehe R&B@rmpcfctmmtﬂ'msmmse to
relay the i t h arregtness f t packet ntify
L1 The 1 r ascbS RS Bk "By SRh RELRGE Brfon EMARRREhe Krahiiits{E] e
way is to |detatﬁeicyoft ﬁhe cﬁnmnsiemmbrspdmdxraﬁths diataatb thavmd]eeﬁatx&ﬁ Fgcei) ved in

error. The t ebase statl uIdeen t he rr.ect of a frane
or sub-framg V\Eq\(? E‘ﬁ ity n@s lhc?b&e&é(? d‘gf &'eredrﬁer nor e
robust nec haWeeanrslofsdisr @ﬂ{snmmemd@crmtrmmyssiaﬁ WBleldcaIFEHuSE(Xﬁjfﬁb-&ansmw&ﬁgat ive

acknow edgnent art he co acket nne base ation
coul d seﬂsg 3ﬁ q"v‘gtﬂgg%gwl gofrere ﬁ‘@%p statious. pittr] h‘Ls‘r?B eteiuo,&djfé
order to foru@ee EdircdP rd-@4mRin@ted! 1 Lth® fenfdi® Blatidnd i ﬂlélr&ﬁottehﬁtxﬂﬁﬂé‘aaﬂﬁltﬁlart
WO 00157591 16 CD Operation PCTI USO0/ 07348 There are .many renpte stations
that might Pagketis sugoessullyirpeeivsd X the basp sfation. Hitke collision dgieetionfigldaverp o o

number of diphf @EB&LY ErnaAmkIte] &) 6B 8As sihlbis hhed thERIoR: ddtRhiadinfedthetésEa f OF
reachi ng the base station. Each renote stati on chooses at random one of the

5 preanbl e SPUjHER swithy 2y geckelo frappmitieds iPMganatheT rEEetes satio nandTREPH f4hest at i on
transm t g ayhhaadfRTr teaon synchroni zati on channel . This broadcast common
synchroni zati on channel i1 ncludes a frane ti m@g signal. The renote stations
extract the franBIQ ilhskryvseafammforna of » gormen-packet Célﬂ%!tell éﬁabﬁb'l?aécel ving the
br oadcast _ commonysyfehiANkF BhdrRwChoRR Shey dCrit %qnm] iSudd G oDy the
remote stations to derive a timng schedule by 10 di Vi rame
duration i nfellowgniferemsfte steteans@S3 upens poweraipr seatshes for a@nmglm%oralnleMd to
transmt th [ S The
actual 1 rangue HEALTE0n Shdbel HRELBRRLAR A, Bhe BF el SRR RE e |

di ff eren?s dRemots tstatorr mdiciveer thet negesppnyayiton dekmytsrs Tiens a:le:bmmwusiyl access
pr ot ocol copmonl. 0 g&ﬁ C p rem)te
station repérg J&a?{e %?\Qﬂls?ﬁ%fet Q?atuﬁﬂs trbgogdg Eﬁé Sig oﬁ‘ ?heaﬁel Fﬁ)é‘?ﬁfheug ge statl on
detects theuﬁomautibxh e:anamktﬁb\ﬂoadgasBocﬁ, thdneerpasteaaudﬂoa ¢an deamineedgrioand t he
acknow edgnent is corre r.ecei ved th te station. There could be
nore than O%raplgtﬁgtrgqtgrteg %’ﬁ ﬁ{sfgr F’Pg ﬁ‘baﬁ il S’F’@ﬁ‘r?%fse‘)fs’f’tﬁﬁétl %N the
sanme access tisl Phdingl BE al) AisechBE Atatiom irC &HRNGEINItE 6D Gl ®otd sthiidd, CHeir@tedng eNDL €

stations_were transmttin . . . .
30 charactenjgtslcs spread?ng codes used to spread the downlink transmitted information,

timing information and other control information. With this information, the remote



the sane preanble in the sane access slot. Wen the base station detects
the 2U transm ssion of a preanble signal, it transmts back an

acknow edgnent nessage. There is one acknow edgnent nessage correspondi ng
to each pagsbddrseipr eanbl e signal. Therefore, the are as Pemysworadw edgnent
nmessages as there are preanble signals,, Every transmtting renote station
whi ch recei ves an acknow edgnent messabb corresponding to its transmtting
preanble signal, will start transmtting its nessage. For 25 each preanble
signal . theffioh Saftrdi@hlt S5RANNARIAS BAHIGo COMGe IRHrchition i AT talAt 1 on tO
transmt the nessage. The nessage transm ssion always starts at "the

begi nni ng ofatiam dudks sommen paskieh channplethe remote ditafionahavimehell the neaessotye
stations ugjAq J | gl . ey start
Cransm 11 AorpaieR SRAEe BEFBPRISP b O R kb nhilBRER AREERE P Bhe g0 0

I n that caseset dfwedafiaed picambles; sit afvellselectadrime irteraals.oThe particulkedtpcture er f er es

wth each o r and.thus i.s not received.cqrr.ectly MO Q0/5' 1591, 17
PCT US00T 07548 ERTbleHAYLTRap: SRERH P 8 o5 bt feses el b eI
field in tRhewvbfoghniti thy ke tshifioh rianenbd tedasye as ossibld heitiCthihingdl dodsSinchosen
at random b eat(’:ig renmote station and independently from each other Renote
Station. THEEEPEY, nredefined linmted nunber of CD fields. Two renote

stations transnirhé phgsidah€brimb® packeectahndl HEPCHIE ised®o thel (PdHY. 1bichose a
different CD field. V}hg thg base station recejves the field, .the base
WRl-kpowa, sloft

station refRr¥d® B e ALQHA appreackepThere igya pymberof wehiieined: at i on.
The renpj e §iabirees FRARE tb NBe hahk rfal @whiik febgvdaasecst alahpl. | f the

reflected CD field matched the CD field the renpte station transmtted, the
renote st atTihst B el defing accee slotsmaihe nymberiod Acqess Beff ifrhpeadrepsdingr rect | y
by the basg,SiAfidueR ARG UHAME AL SN SEhblel HBwhhR FELS! eiht £O8s 40 FRSSage,
or data. If the reflected CD field fromt{he base station did not match the
one tr ansnispaced 13y msheapagiine drameaf L @mseq dwstionhe renote stati on assunes t hat
t here has been L S) S Lt STyt THe] Rssage or
data. Pre-Data 8\%\6/&}?#1%3%? g%?ﬂ% @ng%z‘e't%st{?gﬁmgr?h aﬂp%gl?; Elg{ fnve eEl Iggvlamant for

t he RS- &% ceasd iripsteobtain grahnetton witing hast stetiorf byomansingting apteembleataveforrho t he
base stati of.. The,Rasg, sheld ABo b AN Snfid LAIE-SbahRg i klRlniSlgnd the

br oadcast cormon-synchronrzatl channerl . &G Bote stati on synchroni zes

t o t he broddgiasing obeachneceysstdtr The Bapthoif thehaceseburstrislvarmblei and ds 1emgthnef t | mi ng

information, fromthe frame-timng. signal. The,franme-tim ng, inforngtion

| ncl udes. ¢ HEE R RS BAGREnOORY TR aLe” AR Banery G rpigRt. The

access- bur sincthgitalata t2dsthistedBy thfdeetfxétaﬂﬁti?]ﬂ tfjﬁulltgddpeﬁcbdiﬂfﬁdﬂh 008 factobe Somreot eh
station_sets up a transm ssion_timng schedule. For this enpodi nent, the
renote ¢ atci%(t)l??sﬁi’"i‘?i tas Cf‘ll’ﬂ%ﬁ’f‘)‘ aﬁé*ef? © ganep Pﬂﬁ“t?%flﬁrl’éh%‘i?ﬁﬁgfmgﬁm%ﬁ%‘ess- time
sl ots. The esmfite@dowh B thie MBasé ktatior ad Barib@ barnkivedth Whahj@en® fprAdtofkCCeSS
slot. The renpte station,starts transmtting an access-gfgrst signal at the

begi nni ng dFsidiRe aad Besuted Apthe bgte statoa. 14 Al atithe bremineAt e et iosiqne ot e
station is oifiddcAssIH bf the da.t he same as the franme-tinme reference of the
base station, due to propagation del ays. The_access-burst signal of FIG 12
conprises a pl urlkepuFtse oﬁgﬁ BYCEsHYrsh issheia InFIGRE. Thsassess By its itbfal s, and
RS- pi | 0b5 SiggNat SreafiBIRPSE HhMBbY T, WSS Podreid ihdledstd T tiRte frdte pPARIbROtoPOVET

| evel s. The power from RS- preanﬁl e signal to RS-preanble signal increases
accordi ng tRscanhle Jowesterrgisqapamer. e fansmitted popres QYGRE reagh [pirssblentsr ease 30
according t i rg.Lnde ' < < i rality
of RS-pr earf%f]%é}g'i QF r?gll&% &ﬁg%?m%!o&gggfprgﬁg@lesg rtllgélzgscfesgr?}rk&ggﬁe%?pgipg%gl S,
makeup par tsignh] trewsmattedl aif 3 fixedk power level ratio relative to the previously transmitted

preamble. There is a one to one correspondence between the code structure of the
30 preamble and the pilot signal. The pilot signal could be eliminated by setting it to a zero

power level.



WO 00/57591 18 PCT/ US00/ 07348 access-burst signal. The power |evel of the
RS- power-control signal and the RS-pilot signal nay be at a proportion of
the power |evel of the RS-preanble signal. The plurality of RS-preanble
signal s, REOMEEPt control signals, and RS-pilot signals i &"“F’S?W‘@md in tine
by a data. Thus, the access-burst signalp also may include a 5 data part.
Alternatively, the access-burst signal may include the plurality of RS
preanbl e signals, RS-power-control signals) and RS-pilot signals, and the
data are consi deTbajtrmmxaioewﬁmaobremwéseceamessaubueﬂter shegpredmbld hes twha nay
i ncl ude nessage, i nf.or or mat i uch as al_in etc.
The data prB’r“g?dd‘&ﬂ » Jeig ‘;IH& rl%nca (Saensa?tmﬁ %“g%e éasg;tgﬁ’%%s r?)slponqeﬁegg‘f %bburst
si gnal , but stasyn b/ﬁhsaelayerscmpeuthtoarlgdgfﬂemrTLILmCtmevtaﬂcmssrcxhuresdatﬁngmalalsoAs
shown in FIG 12 an RS- r-cont |str tted first in time
Gur i ng the SHRESTHT SroarE D LIRS PR b LI rHoie SR B €

signal is atr’éhdffﬁtt&ﬂh%|r@dilrﬁﬁmtdﬂew&¢ﬁﬁﬂ§erbiﬁ}ﬁéanﬂﬂ@nﬂ}, UonR&cepih@thisignal is
transmtted second in tinme during the tinme inter bet ween RS- preanbl e

signal to RAGK dhemsmetesstefien Sta“fS‘”FFFé“W RE e dataonPren thei igmale stationdias pover
control of g,glagdisahed Wavm, bfbkmsia@nne{dergmea l?@i@&i fahdinh eabrctcrf@pﬁewu%e the
dedi cated downlink in response det ect | ng, t he RS-preanble si

transm t t ed This prosedire fsees %Q@fﬁot?rﬁtatfphéo fiedaipity ancessibyreh ransnlission Ph‘elatfase
station (0 BRRSURE falfor $AAI ¥RDaRUGE LUAMd BitahiERREA Shkad bithe Bttty
consequent |y power control the renote statioh using power contr

i nf or mat 10n stalan ofrithet Remeteotiatione Do waeunt dyawhish the power iseivoteasedt faam on.

Wt hin an ag r I t C [ mts an
RS pr oanl oPErnas S Fepfif e, WG iF BN BB PRI WD ER SRR (%0
a RS-pil ot sipgatedly bidedcishye tht BCUH rRamity ertismawghebfférort priveitics stasii ssi on
of the RS-pre | e sr nal t e i nst an ter the base
station det 8%‘?5 U$he RS er m&ﬁ;ﬁ“ W’%‘ﬁpﬁ&’g‘% Jn”% ﬁ"g% Sm%u Qs o'?l(f ts()?tf(gl‘r FEgnote
transm tti ngtaiorBSTpe @anbﬂyestausgcrallld bs eﬁlmvpnedeterﬁhﬁd otasslgiima toethotremat at | on,
after evgry tran SSi reanbl e signal, tunes its receiver to
receive ﬁ] s‘é{éo ?nglé gabornl%lﬂnﬁsbﬁ%gf’tag%ﬁe RS- pil ot signal transm ssion
timng offset is previously known to the renpte station. The renote station

starts receilit Bgamble SRSabStamtdnt e- pi | ot signal at the known tinme instant.

The spreadi ng code used by the base 30 station tq transmt the
BS- pr eanbl e- pi | ot Thergyia3 ldrge jeh Qhupossiple Resapbleplavederarsi opvesy s tiation is\wp

00157591 19 ,REHed/RA0bLY c§§b195f fEIRhEsdiok Qfl pPdaiA whverbrfiGn it §3knd yPe of

RS- preanbl e signal which the rempte station transmtted. The rerpte station

starts the Tbesptafgreagtbirscasbaseptation ispwing is headsasp threwghsit's RECHysbamek t he
BS- preangy e-iik Qte rﬁ!ug}n@llys'o? Exre%ﬁ@p}éaﬁmeoraoe?orﬁet dnreaesafsﬂhg rvgg,s tm@csem)t e S

station does not make an effort to determne if prea | e- pl

si gnal wer e singlgrestipganabiGeld cade Permwﬂb&:@ﬂprtb‘hs%foﬂaﬂé’osgﬂbpmpﬂ (Eﬁl‘ﬂ ot
si gnal enabl ks %Pen%@rrpt ] ﬁéﬁ&ﬂn@&uru%&? Biserhdi&a @r %gé'dun Yrd &b 59@ ah

transmtted pr eafbl e- pi'l ot~ si |s qual Tt asu e cou
exanpl e, t houmbaaifvigws N tgrieghsmipa g@éﬂpemplgxsdsNEI)ce (FprpvracwmflAde]wtyS error,

tati on. ThaoRpydh G edts B G CAINHT dhis: chadl HBe K ol il

det er m nzd ltnentarpeeahm:bseco&tddtelfoquras sliowmintHig 18s whars) 201) J—OAS a\l-riesmﬂmplmﬁ t he
SR of the. Plss Fomgn SRR, ETRA bR o pl Gy L ERM R e Shobif [P 1"
previously dﬁfslvﬂﬁdll&hdl?oﬂ zemekmmfn afive pbﬁrmxt @asdforiisOThe G Shivbéraafglodsible f 1 S

t he BS-preag}%%relbI%SIS%cniwal were not transmtted by the base station, then
the renote

The preferred approach is to use different codes rather than a single repeating
30 code in generating each preamble. In that case, if L possible codes, not necessarily Gold

Codes, were possible, designated by Ao, Aj,...,Ap.1, then possible preambles will be as



station denodul ator, or processor, |ikely decides that the transmtted

BS- preanbl e-pi'l ot signal is received at an SNR wel | bel ow the previously
defined RS-SNR-1evel. Wiile nmeasuring the received SNR of the

BS- pr eanbl exqgeosa491si gnal , the renote station transmts pdREGVUSHOPII34D]
commands using the RS-power-control signal. If the 20 SNR of the received
BS- preanbl e-pil ot signal, neasured by the renote station, fell beI ow t he
previ ously defined RS-SNR-1evel, then the renpte station sends a "increase"

signal, e.QJghowh iAFid.18 The omeobmm § b beQlhosen QBRI Genfcd] BEddl Afeenot higddi Oon to
increase the transmtting power | evel of the BS preanbl e-pil ot signal. In

the case t hén thrRarae locptiongdpy e thiferensipresmbles g in pimildeappreachy cpyld g &s9delpt e
station, RO¥iotfpgalpr evi ously defined 25 RS-SNR-1evel, the renote
station seng(erat eir{ & %ﬂa signal, e.g., a 0-bit, to the base station
commandi ng t he base station to reduce t he transm ssion power |evel of the
BS- pr eanbl eghe PewsligkGemmun Contrgl harnel cont i nues for the time duration of

t he RS- power-con I t he base tion had detected,t

RS- preantl e si gnLﬂIp tlﬁ’etﬂ ?%‘enlﬁ%\ﬁ@?m’c?fwf’?é‘ﬂﬁ?”tnfp i gngFBIa@d F&BIPtssi gnal
is adj uzt edid)shotvhel'l‘hea%l‘nalcﬁi claintaﬁxﬂref@erigé dag atémteonmgam emhéSbiRt@jnlnB@s afee
recei ved BS-preanbl, ot cl.os e predefi.ned RS- SNR- . WO

001 57561 50 UBRATP BB D ERoR e iy Bt he AT QRG] SRASBIS, ol PRl

det ecti ng Okyhhsls R Ria8& BB tRnsostN fthme tihdcdiérs ETFS @ifrhﬁlﬂs,tﬁﬁcﬁ%& Ndohtréln (PC)
acknow edgnent nessage. The tipe of transm ssjon as well as _the code

structure ofyHbgls, zfellwew dstegirmCNsymbgleandssignaling symbels ¢RG)- o Tbe @dd slgtsi on.

The st rugg Uignisih Jiftke ﬁff&m%@qﬁmteveﬁm%ntaﬁl phesh bnbRfedgRER @lKYCt ure
of the RS 5 preanble transmtted e renote station. The renote station

sets its reé@l@epdﬂéloﬁeioé@ilflch'ée%Kﬁ@\ﬂ%@f@ﬁ%ﬁ?ldﬁessage At the same tine,
the renote stati@pe ghiil épéﬁ%ﬁﬁﬂﬁr{]bxﬂ% thd RstiramRntddk p%zgﬁlﬁ%) A 6 LGte base
station is able to receive since t ase station knows the transm ssion
time as wel [trapsmigepreamblacthe basestatiph baRsycpispiglly detgeted the|transhissipe abthe
station did t N=Telo) 05 b tion,
then the rerlr%?ga%gﬁﬁéa l?%ﬂﬁgggﬁ\#es tﬁ:(%yc%rrt]}(qaeareno‘%e %nat |S%)éa'gls %?lg gﬁsl y
transmit t%ed sife pineaftiisl xemstegs’u%tioni is tuet tdete@itecttic ACK mgnblasﬁhtsﬁéﬂi eignall n such
a case, the renp statio p.for 1k L2 t

RS- pr eanbl o PETGNAR: fordisertits b she SEp et oS hepfied Sor Y ek

transm ssi oOmé tHehem&tekdeh degore tite NGKsﬂgﬁl cdrieeponiding to enmimsittsd pteambledecodes
t he message 5 From{ glgcoded g\% t he rem)tgigs(i;1 tion decides if the
decoded ackiSMedayRisTfatpgduersmoes °’|?) s ARSRISSIAN BLES 4 acknowl edgnent . | f
t he acknow edgneQbrrespssBgewit i ;ﬁl&hﬂﬂd’ﬁtﬂﬁdlré i theupladahdry 6s a tdifBpdnldingr enot e
station ops all transms te ,station starts again.at a later
i by bt i R ROBFedRHEN ARRBHACRIRIT B ot GELSBPRIRh 48 AURP GO B Gent
nmessage wer ge@edor fidldie dipo sher dapofrhdsinigiontthe Ferhdie stra&dsmh@sahammﬂmk

continues transmtting the RS- |IQt signal. The base sta on receives the
RS-pil ot si gwaﬁmlgﬁhpwe?nﬁ%gﬁ TPYtipnh (o 4aptsits sTaNIRd BPWE J 1IP BRRPLASAITRS. pi | ot

signal wer e saReyE aRldebsidc@\6 Aere@USEBY Abdigsh Bia, IR BUBdn uskl td hRreamasgur ed
received SNR of the RS-pilot signal were below the predeterm ned BS

SNR-| evel , tdsermase His trasmitisd aeverrcesdinalid Sigwel k eepsdbestaciupnotithe rplitkease
the 25 téﬁnsff&&etdnﬂgthpglﬁ'?ﬂ‘orﬁiat kdané %Q@t;%nﬁna&f @8 uphifk $aMGHiNGrAN DataNigease”

signal, such as - command, to the renpte station. If the neasured
recei ved SNRomtroltln@nRelqm isotransmifted| inwerk én-pliese end Huagreper:phaseimdHplexed

BS- SNR-| evelfmlfegd l:geu% é)%ﬁ SaH TR ed BE e GHIBhRe Sbéthindfd h plect ease

its transmtt| ng power reduce” signal, such as a
conmand, to ophleolrpemmneorsthatqueﬁramfﬁmee conmdinateis Theunetiubasion fomtheidatacandyi a a

Symbol s. VOO rooes S el RanS gt e HAURRUE o et R LT T
addi ti onald phavdemainttionlof chendatadsTher eontrolbclsmél tpravithest foe apperolaye caysteme

DP POVer -t Oﬁgﬁﬁlty.si’(h%b alaspo%?o%’ COI[I)SI?S%S olf (plulclo(%gnore frames. Each frame consists of a




symbol s as shown in FIG 12. The transm ssion of these power control
commands brings the power level of the transmtted RS-pilot signhal close to
the predefined BS 5 SNR-l1evel. As a precaution, the total anount of power
change for WODMSTNe renpte station and the base station nPGHUSIBRIHE nmited to
a predeterm ned maxi mrum val ue. This val ye could be fixed, or broadcast by
the base station. Since the renpte station received a positive

acknow edgnent fromthe base station and the renpte station conpleted the

transm ssi omygibet SEs1dRS- Bk laBlex@hgip @le, fratrﬁlﬂdﬁr@tﬁﬁht ubit B 10MilliERESd¥ 16§z #hd
RS-col I'i sion-detection 10 field followed a nessage_carrying data

i nf or mat i on.thersiet duzation 01623 F’BH‘S‘EPQP%SCIPP%)nInftP%ICEFCt herein] § Hots pgr e pise
station and gepRRnpi éf 68 BAE pahRal NBnfaBII0L LoBishthl aae@ﬁfont ﬁadf&leh OtW' Ry
transmtted time slot as a BS-collision-detection field

BS- col | i si orinfeenation; abqut the| rpssipiite pf) sefligign tvith P@%@@ugmop@n tranﬁmétmsd t he
RS- col |1 s5 oneflshaehiohd) frhe lcallheﬁrmb&&neﬁelﬁxs Y0R8 dyeiRise kb ghér'asga the
renote station continues transmtting the remal ni"ng nessage. he bast

st ati on contstatige sxpteots trppresenesrnf thyl collisionrdeteotion faldsinenit byd providedaro4€Ky
transmtting nal s and DPDCH-power control signals. If the
BScol | i si on- é?ﬂé%ﬁeg# %‘gﬁiggdl d not match the transmtted

RS- col | i si on- det &be mﬂ:si‘oneiettptmmﬁnldt 1heludesnmttenmta{yn¢ent1ﬁemode(§D) hambért s
transm ssion, col | de ih he tr ion b ther re ation
trying to ac@%%g#ﬁaél F act'r?%% attmf ﬁ'@nsggﬁé&’[ © quire R nﬁ??sjh’ﬁtbf% 20
access- buo ststasibg neads mlmdanlmdmdcttwnen dieth sidomﬂang; o teansghitsSBackNthendollisioa | at er
time. CPCH with.a Ping-Ponging. Pr | e re ation,

bef ore goi n\égefeﬁtf"d‘ ﬂ‘é%{‘rﬂéen‘g?wt??ﬁngfa{fr‘g lhs@gﬁ 8?1%‘? é%‘?dﬁtecgvigy i?eafﬁnB'ﬁs in
its imredi atsetioeingiidhed ibodne antlbeihy aarsnitted by aRS Banie Fendtd) Statib, ARGE tHe

recei ved base_st at cho ce,to.which base statjqn to transmt, is a
remote 25 stQHSIOA 4‘?%1% eld l?nmhéq,epgf @Hon ik @%&@f‘]ﬁﬁ“f’% ig) heiug SFiYHe power

recei ved, OrcoﬁéwlyV%EFHIﬁd(e ﬂﬁtﬁ&ﬂ&béd dohb(m@@ trﬁishﬁ’ﬂimg e réxhﬂnirng'@i}ﬂ padidt.imn from
t he base stations. of the ti rempte station transm ssion is

recei vedlby caiﬁ"p‘h‘éé?lblﬂ% dEfSWQF‘ f%ﬂﬂcbh%ws P?F@I recqived cogeetly Bhthg Apgote sRtiphat

case, the repny@e sdnidté etanaﬁsdéﬁldaeltwe% KSQBIBRGE BY Eheldsd BafioPAS&ronkdfsi On. 30
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acknowledgment may be part of the common packet channcl. The base station could
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send a negative acknowledgment (ACK), as part of the L1 ACK, in order to force the

30 remote station from transmitting the message part.



is not a clear indication of which base station is best receiving the
renote station. A nechanismis needed so that the receiving base station is
bei ng used for comunication nost of the tinme. In certain cases, the renote
station coMOPos7¥hsnit a RS-prcanble that is common 5 t o PECRYSMAO73Er e base
stations. The two or nore base stationsggforma base-station-group. The
comon RS-preanble is being received by all base stations in the
base-station group. The base stations which formthe base-station-group is
deci ded by CheOpgepdqtiohe station, using the power readings, or equivalently
probability of error readings, frombase station receptions within the
recei vi ng- r ange TIRFY argfmany gematgrptaiiony thet wight 1y tBaeesse therhase fptign at the

transm ssio r [ AR j that it
deons a5 pory iy "B, e Anfnbb IR BroaBlei P Rfhchd oo

i nf or mat i onusenfonindacliing seebast atatiom s Enchl smytet statiom ¢Hoesel st eangtomt ongrofghoup f or
each remt e_st at.i on i d for d . a evy jcation

bot ween nePpupe Sierel b S i peafye Ind BAY, i PIRbBUIEPERIRAR 47, o1
t he renot e bioaddastrcomhftinSsyhetgenizdtiah ichimnehoThid badasloash eorambb spmatiomizatdn t he

sel ect ed base-station-group. . At the onset of the.transm.ssien fromthe
renote statf ,ééﬁﬁu%ﬁgegﬁea?w‘%sm f‘)t ﬁﬁe ke g‘f“é?qso : ﬁ?téﬁ%gﬁ?lg Wiied to
recei vi ng t firsmitesdnmeyn tHeSb43e aautibh by rteigiagahe bidaticasid bemmon piichrdndatost at i ons
fromthe base-statjo raup will detect the RS-preanble and send over their
ownl | nic_ natae. She Faoke RGHg s i, g FepoRcagtonbls RV AGRHNE RS P56, ' f vo
base st aipi ogisidingfe e BaatorSihatiuMBeOsfAdEsa8K18 0 Phe fignte §thttone arembwed

RS- preanbl e transm ssi on. The &eng%g’ stati otn, know ng? th% timng of the L1
acknowl edgriorifanfipit thex presmbles oplyiat figdegipning ot ¢pch accepsilaty Thy peii) trapsmit
determ ne i fimddgorN@icrdRMENRAS Gtafidt (RS b@GkeAW &deRE: e as Wdimairfehat

rel ative powers of the L1 acknow edgnment signals, the renote station then
sends a col PiogsggHorp delas; oEhis dpfines|anj asresh prafecel gemmanlyr kngip| as the slotted

(CD/ CR- pr eagpof)a hQed pibtBEH1E EaaS RonihbtheRh reddAfdly Sanshilt§ itk PARMBISGGhal ON
sends a CD/ CR-preanbl e which can be detected by 't he sel ected base station
in the H&seunilahq base gadanpdetepticthe pepambleataknewicdges thas the rreamble & 1eg3iCRpr eandbl e

responds bagly ¥ tBidofedd AR i@o%ﬁrﬁmdcby {ng'eﬂhtfefsgu‘g)ﬁ.t T ERIERDI e

code structures are known to al se stati‘ons I n the base-station-group
t hrough 30 wmoreethareonst iempiectation trapsmitting tthdssinsrnaermhde bighalde thet dame raggess e

station and i i . e- L.ON- L - preanbl e
serves t e Lof FeBag lh BB oPogcll PR IR LS wEERY TS

possi bi | i t ythef sanwr pretthibln i thenspine ewrssDsIORS-Whertte dater statim dstedn the om

O R pr0an o h 3t = Bmple el HiehEHR Gl WD uRlobcfindlod SRR ©

CD/ CR- pr eanis| erte iaeknoeiddgmeredmbszage tomespdndinze tes ehdc peditba peeagtbit isigndl. t he

renote statipn refrains from at |east tenporarily, conpleti Lts, intended
transni ssi oquﬁcr e, they Bh &P é‘?%r?@%"qtvﬁﬁ@n]e %E‘gﬁfgesb%ttherf ﬁ'gep Pffﬂ%lplg LRI on and
t he base st Bvérpntrasmittihg drembrer tstatiold nehich t lebgves| as eacknowlzdpaer messagd ol
preanbl es (CLPC-preanbl es). The base station.sends a BS- CLPC-preagbl e and
Phe T onote. CTHREHIE i EBalT LRI PRI e e Pt EPbeed

| 00p powr dfh pasanbRsignalg e ih a thieesp&iigispdadin} 05deARRed byithe bagatasibatd On
before the transm ssion of _{he actual information and con;rol data. It wll

be appar ent FRTbE Messas| dhe mestage ransmissios; alyays $a7ts ardhs Peuingpatan be
made to t he,eRTs. BaRK BereCdbald®] a Aimbdh Of tdnfdi@Sthtidnd IR it sa¥etphéiible
departing fromthe scope or st;l rit of the invention, and it is intended
that the pr 88wt fhevemei 5FEsE Gibrthes stap diapseitineJhelr Aigsaga Pl Hei BAS tB1e t he
common packghn LHRNARE sHesiihdlBskel %MB%%% ‘éﬁlet fir3midiens 6081 BholheriBRPended

clainms and thelr equival ents. /57591
30 likely interferes with each other and thus is not received correctly.




26 WE CLAIM PCT1US00/ 07348 1, In a code-division-nultiple-access (CDVA)
syst em enpl oyi ng spread spectrum nodul ati on conprising a base station (BS)
conprising a BS-spread-spectrumtransmtter and a BS-spread-spectrum

recei ver, woboa7§9 urality of renote stations, each renpt #CITUIPNGHE( RS)
conprising an RS—spread-spectrumtransr]1'7tter and an RS- spreadspect nun
receiver, a nethod conprising the steps'of: transmtting fromsaid

BS- spread-spectrumtransnmitter, a broadcast conmon synchroni zati on channel
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wher ei n t hecdifigéh £ stopaaiditting thelriRaiRia g Afessapelbsdatsi gnal conpri ses
transmtting the plurality of segnents at sequentially increasing power

| evel s. /57591 27 F]‘CTI US00I 07348 3. An inprovenent to a
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common- synchr oni.zat | I ' 8GO hi.p-sequence signal., the
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schedule. For this embodiment, the remote station divides the frame time duration into a

number of access-time slots. The duration of a time slot can be half the duration of an

access slot. The remote station starts transmitting an access-burst signal at the beginning

of an access-time slot. The frame-time reference of the remote station is not necessarily
25 the same as the frame-time reference of the base station, due to propagation delays.

The access-burst signal of FIG. 12 comprises a plurality of RS-preamble signals,
RS-power-control signals, and RS-pilot signals, respectively, transmitted in time, at
increasing power levels. The power from RS-preamble signal to RS-preamble signal
increases according to the power values Py, Pi, P2, .... The power values increase

30 according to their index, that is, Py < Py < P,,... The combined plurality of RS-preamble
signals, RS-power-control signals, and RS-pilot signals, makeup part of, or all of, the



segnents having a plurality of respective power |evels; a BS
spread-spectrumrecei ver at said base station for receiving at |east one
segnent of the access-burst signal at a detected-power |level: said

BS- spr ead- WOO¥EB®m t ransmitter for transnitting an acknoRFEUSMWERMEsi gnal
responsive to receiving the at |east opg segnent; said RS-spread-spectrum
receiver for receiving the acknow edgnent signal; said RS-spread-spectrum
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responsi ve dcoestberst sigrl.ptThefpotvireleadlaiohd BEgowat-caitighsignalaind tixaR8-pilot
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conprising a first base_station (BS), conprising.a first BS-spread-spectrum
transmi tt erpreafeble signplst REgowsy-emok pigaals. uandr BEwilgbpignals.satog darsst at i on
conpri si ng Qg8 doRReeAREE & tRPREds bkt Isigain TheTdaBNPaf iﬁc‘?&ﬁnﬁe@%e WO

00/ 57591 28 PCT/US00/ 07348 spread-spectrumreceiver, and a plurality of
renpt e st atinfoatiasaen atherop®rsetion ich (RSjignabingr 181 ndhaaRSpreferabliy aspect r um
transmtter - - R i i 1Sl t he
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br oadcast common-synchroni Zati’on channel conprrsing a T1rs rame-t1 m ng

si gnal ; tr adsing thei tivge intepval Hetiveers the RScbrBitd @ sigaals. STlcR §-pmatmblensgmat ser , a
second broadcast . .co n- synchroni zati,o hannel haying . eco onmon

chi p- sequen e%‘f%?&%? AT Sss-ecbc naen 'oéo‘ g%%?ﬁl%dc‘ {1119\5&%5%?1'?%(?1 e%%q%ldiB "Ehannel
conpri si ng duriag ¢eniing inemval batwean®R Sprgamable sighal cmRSypesanibde sgmal.i on, recei vi ng

in the RS-spread:spegtrumreceiver the first broadcast . .. .

comon- ¢ nchron&?ﬁ?ggﬁo‘(‘fﬂé‘i‘?ﬂg‘ﬁ Sighay lﬂgP%Pﬂ’i"?ﬁ Ay ?f"?r%fleqlfaé?fjedf’wafg from
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of the one renote station the secon r oadcast n-synchroni zati on
channel , antS-gEpEpl;s ’gtfalsglét&% the zemecte FRfeRy The Rorhile! SEut AIows Mo t i ng
signal ; respedshtich foOmédstre tRE Rkl YHRCBmORI statioh OihdCivabeyatisly

determ ni ng, based on any of power |levels and probabilities of error, at

sai d one r ciAcE catingf theFeingtestatiqn wsing pewvercoptrel nfqrmghanstransautied from then t he

RS- spr ead- specitsiomtb frRhehdt bdliordf the one renote station, transnmitting a
first access-burst signal, the first access-burst signal conprising a first
plurality of at Vithinan access-burst signal, the remote station continuously transmits an RS-

preamble signal, followed by a RS-power-control signal, and followed by a RS-pilot
signal. The base station receiver searches for the transmission of the RS-preamble
signals. At a predetermined time instant after the base station detects an RS-preamble
25 signal, the base station starts transmitting a BS-preamble signal as shown in FIG. 12.
The remote station, after every transmission of a RS-preamble signal, tunes its receiver
to receive the BS-preamble-pilot signal. The RS-pilot signal transmission timing offset is
previously known to the remote station. The remote station starts receiving the BS-
preamble-pilot signal at the known time instant. The spreading code used by the base

30 station to transmit the BS-preamble-pilot signal is known to the remote station since the



first plurality of respective power Levels; receiving at said first BS
spread-spectrumrecei ver at |east one segnent of the first access-burst
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det ect ed- po trans ackno fom sai d
second BS, SBRaaT LTk e et R et S RS RGN SHPR TR sRulBen, e e
I ea/st ong S&gmmemhbkkjﬂosaﬁmdvea@ﬁﬁmﬁmﬁ bg itigBdse stativ¥) tHéH hé F&ot80

PCT/ 1 1S00107348 cel ving the sec acknow, edgnent si

RS, Spr cad- o HRE LR OIS UGN AE BT BF SEPSRHCLAS R ng a
second spr egigndl ieretdivsd ab AP SINR vellrielowsthe frediatidly Hefivd RE-SNRIeveRr ead- spect rum
transmtter of the.one renote statlogg% Esponswe to the recei pt of the
second acknow ed&ﬁﬂﬁfn“éf"ﬁ‘ﬂélﬂ%reg%ﬂ’?f Sh e -pisewhis-Rilok sigpiinthe demetger |

station transmits power control commands using the RS-power-control signal. If the

20 SNR of the received BS-preamble-pilot signal, measured by the remote station, fell
below the previously defined RS-SNR-level, then the remote station sends a “increase”
signal, e.g., a 1-bit, to the base station, commanding the base station to increase the
transmitting power level of the BS-preamble-pilot signal. In the case the SNR of the BS-
preamble-pilot signal, measured by the remote station, fell above the previously defined

25 RS-SNR-level, the remote station sends a “reduce” signal, e.g., a 0-bit, to the base station
commanding the base station to reduce the transmission power level of the BS-preamble-
pilot signal. This process continues for the time duration of the RS-power-control signal.
If the base station had detected the RS-preamble signal, then the power of transmitted
BS-preamble-pilot signal is adjusted by the remote station to bring the measured SNR of

30 thereceived BS-preamble-pilot close to the predefined RS-SNR-level.



10. The nmethod as set forth in claim9, further conprising the step of
transmtting fromsaid second BS-spread-spectrumtransmtter, any of data
and power-control information, to the RS-spread-spectnimreceiver of the
one renote WRNS™®. 11. The nethod as set forth in clai mRETRNUEE, the
step of transmtting the second access-fgurst signal conprises transmitting
the second plurality of at sequentially increasing power |levels. 12. The
met hod as set forth in claim11l, further conprising the step of

transm tting frofeos predsamid BS:esperabiffapdetectiing dintlarRSrpteamble signyl, e dat a
and power c ntr .informatio to,.the RS-spread-spectrumreceiver of the
one renote gf‘g}ftsia&‘f“ trf‘gsmngﬂl? PlGdamRsnt mtef)sag' ‘E@%mg F F“E?ﬁ“ﬁﬂnﬁspﬂcél %Jccess
(CDVR) syst eiis ¢ap k@yonirg of the ealdegmmrmmsgahaﬁm totthe réthdstatitnt €Mhe
conprising a first base station (BS)) a second base station, and a

plurality oftwsif &e #¢ edcéﬁsyt we%srigeea%ﬁeﬁl é?rﬁb’écg‘ieaﬁ?‘&ﬁ‘“ﬁaﬁfltha%

RS- spreads s @?éainbw&a&mﬁ@arby iR rerARtE staflorRSFIRERBR-sBRBR kdis I FeBEGérS Hetedthe
i mpr ovenent COTTEQGII sl ng first BS spread-spectrumtransnmitter |ocated at

said first "QFGI&WFM fgssags: af\G e same Gime, theTemotg statign gtarts transmitting

conmmon- Syncfa{ecmf m&'s alcuﬁfm{e a&/dedtfdnds SHiE ﬁ,tres&@meqﬁu BasS SGHGNERwS ! gnal
common to the ural i renote stations, f1rst broadcast

conmon- sync rﬂreom@msisr@n t@Pﬂa‘Pﬁn@Pll abagsiei %liuntyﬂaﬁ ﬂlesRS‘Pﬂ@nﬂégmi mthtegemetal ; a
second BS s Eﬁﬁm 0 ation,
for transm F{aﬁﬁgdlgggg%%%d oadca ésg%&ctoérrr%%ﬁh%gn htrléo%:sggﬁtﬁgln&g g%ngtfl aving a
second 1a/\ostaﬁmsmg:nes3mam¢/r@@a@ 50U 8 poayiausly mslpmgéqlﬁemanlslp gizahl isommon
to the plur t n e d bro

cormon- syncaPbfisdid BT Besd oSy shohCa S8 He RERRERN il 39 8 et an
RS- spr ead- s paﬁstnnumg nlmekvks-prehmbhtsgﬂalatanmesmm Ifhlm xpinuteesltatltoy detiectedathiet e
stations, recel Vi the first and second br

comon- sync PN 8ﬂ%beh5%ﬂ%‘f'%§gné7% ’Heé;faércmgﬁf‘ ‘8‘ a'e‘inf’ttﬂsftatfopaﬂeé’ofl?srﬁhﬁg from
the first fm@esgeim ng signal and determni ng a second franme timng from

t he seco frame-tim i | ; means | ocat at.. sai,d.on not tion,
for det epsg'l ni ng Fp&ntgﬂe;??&gt ME3a8% o St T (ffr?m a%“?ngﬁ‘?‘g'ﬁ ?;gli’eo eﬁcﬁltﬁ& and
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sai irst ation ased op any ower |evels an robabilities o
error; an Rsaglﬁwie&amgrﬁéeewmerea%&chg to B‘F Besativy thep tE%’f%”é‘h%“P@rﬂﬂPé
station, fonptkMesikibhd NAMR feimbfet stalidie S@artd Wesih &l HNAbr GARPHY Fotg B hi rst
plurality of segnentsha}\g‘:oﬁr%éa first plurality of respective power |evels; a

first BS spPedgteapaed bag eqetre If the gelnondiedgmentanessagerviyre Aelemningdde ben, f or

recei vi ngy aboélf‘r‘@eﬁheﬁﬁﬁ r&R&E8EtorxontifRs trhfishlittidg RIS PidtSignal gnal at a
det ect ed- power | ével ; said first BS-spread-s ectrumtransm tter for

transmitting a fThabasestigicesitsrdhinRSpYotsignal endsistesmipes ifdhe WQCIYMt of at
| east one s@@fRNceRled tiiseplfo't Elﬁﬁal RREFRVOHS ﬁélo@ 'a%@detenﬁ %'p&iB ?ﬁl@ I?pect rum

receiver for receiving t frrst acknow edgnment si % ; first

RS- spr ead- s ecnedshied rremmi SNy off e RS-pited rﬁ@tﬂl Yigre efowr the mid@mmsé)@(st- rum
signal COMPIGL R0 BESBALS ikforl QobBEnd CHR Rm@E Sllfon' d Sherease

acl r now edgrrent si gnal . The 1 nmprovenent as set forth in clal m ,

wher ei n 2%i trafisnrigting stgmf@mempwétangmbmsamm at §ncredse’bsigml,fsueh 4sraahbim' tting
any of data ggg f cltrum
(eceiver. 1% (P \Q@ El}eor\g@% nstatloH bid l?ig%ﬂegglﬁe& gec%l@%cfj%] 3&%\%&@ Qte mgna
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})(r)igirSnQELS t rr]eemo € gtrart?or}ltt% da creasc qu?rgrgslm m p(l)vrs}grrb%%sélllg' gg B Qre uc«:l 51gnal such a;/g)

0-bit command, to the remote station. These commands could be transmitted via a set of

30 DPCCH-pilot symbols followed by a few power DPCCH-power-control symbols.



32 PCT/ US00/ 07348 16. The inprovenment as set forth in claiml1l S, wherein
said first BS-spread spectrumtransnitter for transmitting any of data and
power-control information, to said RS-spread-spectrumreceiver. 17. The

i mprovenentwoaw/smset forth in claim13, wherein: said mean®Craisowess4sr m ni ng
at said RS-spread-spectrumreceiver, cgznnel S, totransmt to said second
base station, based on any of power |evels and probabilities of errors
determned fromthe received first and second broadcast

common- synchr onim@;tng theC RAN QoS timeakidis RAd&iRbLAdpSRE CLdndid tdofiieil tRE for
transmtting to said second base station, a second access-burst signal
conpri si ng tEAnswitisA dbgivernaronsseupye Rfrepawercoatrele syAbplp| and aPPEGHarilot
respective SauBls dseBhA in G 19 R BRmARoR A RS AW LAEA! Aifmdnll
receiving at least one segnent of the second access-burst signal at a
second det eingsl thpopever|lexedjof theafrahswmisted RS-BdtsyigrahdlosptecthepredefinedBSt t er f or
transm tti sql S- Y cel d ow edgnent

i gnal, PeshSRarE te Tt pRbAaRt AP SGH MIRLTET ik BRe J0Enal MONERATE0
access- bur sdtativhgnd the saae statih mipghebellimjted tar apredetemiingl mbximurmevahey i Tigs t he

second acknow ed nt. si.gnal : .and sai d RS:spread-spectru ransmiter for
Cranor 14 ottt arasdRh e B EaB AR, Sed Rrarmod Sipg reive

spr ead- specd positivei aglidwlbdpieagfroiatths base IRBG and tHeQembre stioaicpinpletedithe second
acknow edgnent si gnal_, The, i ovenent, as set for in.claiml17,

Sher el n ool EARSERSSN OBt i iRl SgpLF SHRCT SR TrSts b RIAIORIRE dat o
and powan- cr¥ld Fillowied b9 aiedsia@B cartying @itsl iffInffi6: aUh SRS CONivIdh deRetionticld 19. The
i nprovenent, as set_forth in claim17, wherein said RS-spread-spectrum

transni tt eriSTRENEHPY Dedrre staliopand Friemitedharisio s tmare siption 2f e folletng
plurality Ofan3@ameRh: s ABSeHuRAIdeRbEoh Adk: M8 AR BIcAIBNE-ddibitdh Sield, O
00/ 57591 33 PCTI US00/ 07348 20. The i nprovenent as set forth in claim 19,
wher ei n sai e edonthpoemee saton seathed the Ranselksion deteetioanfield tranwmiiebby dat a
and pover - c@Bdntte itﬁlfdﬁf R {1RRemdt sEfdcohtin iR hasdh 'iﬁlﬂg?ﬁer Héﬁhﬁxﬁa%%?éé?afge. 21. A
met hod as set forth in claiml1, further conprising the steps of:

transmi tlbi ng, fridwmbase sfatiRg- coptivued 1o pevwer qonirel thp semate station by sontinugesly o

recei pt of [f@g t S I -¢qal |80 t egtion
(CD) pr eanbtlrr%%?l?tgﬁ]?yp ur gpéit ?E%gp%d %ﬂ%@égﬁ%’?ﬂg é’g%%{al 'ngI,Tf ;ﬁfe ggi d
BS- spr ead- spdlisionadntecior fividrdid hétenatel thetradsnR8eCRSpolinivbtdetectiomfieldi then ng,
fromsaid - spread- spe . Ltter ih. . eCf i t he
Sel ect od RETEES CAAR e g b 5kl o GERRAIRE uhyIED) ule

RS- spr ead- spaote stitioheteygny € accedseth8BaEBtpioa atrithee sangentdme ruaing the sang RS r om

said RS—ZBpr aec%gs_s-%ﬁres?st:igllljarlncct)d’eas%cr:purteta% é‘»to;(%i grtly r&ngmlssgilmq url%t?lsa at%} gtglol':z.o n-

CPCH with a Ping-Ponging Preamble

Normally, the remote station, before going into the transmitting mode, searches
for a base stations in its immediate neighborhood, and chooses to transmit to the
strongest received base station. The choice to which base station to transmit, is a remote

25 station transmission decision. The decision is based on the power received, or
equivalently probability of error, by the remote station from the base stations. Most of
the time, the remote station transmission is received by appreciable power from a single
base station only. In that case, the remote station needs only to communicate to that base
station.

30 An estimate of the power at which a base station receives a remote station, can be

generated from the amount of power the remote station receives the base station. This



22. A nmethod as set forth in claim2l, wherein the BS-CD preanble
corresponds to the selected RS-CD preanble. 23. The inprovenment as set
forth in claim3, wherein: said RS—spread-spectrumtrans r %nsmts a
sel ect ed REQWI$Li on- det ecti on (CD) preamble froma plu ?‘{%90’?713 RS- CD
preanbl es, in response to receipt of th®m acknow edgnent si gnal sai d

BS- spread-spectrum recei ver detects the selected RS-CD preanble; said

BS- spread-spectrumtransnmitter transmts a BS-CD preanble in response to
det ecti ng t mermsdly éctadldd REoED lpopepowist estimmts. dTHRSpsp lspPowprestimatn allewerver
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The i nprovewe Ipbwél’SthS agtmébtorstdtion meweivas thodd bassheratidng tGiearB&aCEhepm;éiamﬂné

transm’ttedb eBSs r ead- mtr nsmtter orres
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BS- spread- spectrumrecej ver, the sel ect ed RS- CD preapble; transm tting a

BS- CD pr ean®iceived #ianglyifepm mote thiscs sipgle bese sigtion. 4 Mqre HPRITRE BFastieds thesponse
to detectingoffeys ehrbl e rB%t@Qtd?l"oﬂqm%ﬁg B&IRA Iy the BHse lshBions. This is

RS- spread-spectrum recei ver of the one renote station, the BS CD preanbl e;
and trankhi bedapgs, dehea pberstmgdﬂfel cermpmpa spackstaghascl HeosRPfs Hhee Arfommstion r um
transm tter 4Qfnkil6nq06n o GRIBIRL. S frPfhlsQ@bodinent, A8 ahémst%qmpr@ﬁo%eépéf@r thin
claim 25, wherein the preanbl e correponds to the sel'ect

preanbl e. 2%oncFptewhichraountheirematestation ¢o most of the dimey sedect Wiechest seceiving d

RS- spread-s AN CD)

pr eanbl e sepgsgs{eg@rom a taura BVI&&SC;&‘%?%-@% %ﬁea 4‘%@} ﬁg?%@géﬁg{ebné
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sai d RS- spr ead; Spect r i LLARSL L8 b AN ke 1P0Rab00id dhelh o 5

remote station is linked to that base station.
One way the remote station (RS) can choose which base station it should link to,
20 is to transmit a RS-preamble to more than one base station, and then choose either the
base station that acknowledges the reception, or to the base station that received the
strongest, if more that one base station acknowledged the reception at about the same
time.
Normally, there are different RS-preambles for each base station. Also, given
25 that the base stations are not synchronized, transmissions to different base stations might
need to occur at different times. Therefore, the remote station needs to transmit
alternatively to a number of base stations and also expect their acknowledgments at
different times. Clearly, the remote station transmits to a single base station and always
the same RS-preamble if the remote station deemed that it were in the receiving range of

30 asingle only base station.



WO 00157591 35 PCT/ US00/ 0?7348 28. The inprovenent as set forth in claim?27,
wherein the BS-CD preanble correspond to the selected RS-CD preanble. 29. A
nmet hod of transferring data for one a plurality of wireless renote station
(RS) handsw090/8M1910ugh a base station (BS) of a wirel ess PETHEWPHAMBI cati on
network, the base station conprising a, S-spread-spectrumtransmtter and a
BS- spread spectrum receiver, the nethod conprising the steps of:
transmtting a frame-timng signal fromsaid BS-spread-spectrumtransnitter

over a broadcastAcauEaat Gy RatOsthER il 8the RRBNElg rifé oTewa beRMHEBns. As
chi p-sequence signal; receiving the broadcast common-synchronization

channel corpam M EIG. ¥3; therempls; station gpsmitsaaequentially Gy difgreahieambiss Yoecei ver

of the one et Il oG IR - - ctrum
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of the opne ngs urst sign C 1151 |ty of
segnent sg;1 r‘@%@? i%g@a mft{e}gsa? ggﬁgé-spgbnpéﬁ’tﬁzgf"t e %?:%{é@g-f U gtsglg?{g%a%e at said
BS spread sptionhas staoeilvanpditataiignthe secogd subseriptnie whaeabgjtredhst fomvern Bai d

BS- spread- specf rum.tr.aJi s L r nse.to the receipt. of .the at |east
one. segmentiora e Aensibishbhe il uief IR LSl ISR RbaR et o

sai d RS- sprRSapreanisletTheremete etiati@r therl walempotd thraugh thesjpilisia-defreddn/estiistkingnal

Che r ecer presiitehLRCRY st ot apaRETO ) bh QRS BE by B SRgnal
conpri simg t&haémissén 5hihd dBR1AfoERATdINS PWas' torentisle praatible RARMEmMiLIoNS tlinog t he

data from said base station to another netwrk el enent. _30. e nmet hod as
set forth iAoMY l?ﬁ%@?“%e‘i“@ih?:&’ﬁ%‘iqg?’é‘p& \A%?Yeaﬁ’@?ﬁdﬂq- nﬁroﬁhgij—(gc]@eélée- bur st

si gnal ConRidep@sn bf MRSIA IHI-PRarhig o8 [UHTBAL Bal stiioR! {¥a8dunied B bel REQRGL T ve
power |evels; and WO 00/ 57S91 PCTNS00/ 07348 36 the step of receiving at

| east one <ERESHthap Hiedast Bepreambls afithpesand hagssstatione Thergfsh thefpasgstation

det ect ed- PQURTH04sBEN the Bliter IPENITELRRY iBchos&l A Anldle kidtid Gl A& hatb@leei n the
step of transmtting the access-burst signal conprises transmtting the

segnent §5 atchgiee, & rspanding iae &5 g siasine that @glgiowledges a prrambia freeptias. set
forth in C'i?ﬁég‘gﬁﬁd HeUfd: e &W&f%ﬁ&inﬁﬁ%@ﬂ‘ &Enkﬂgsi@ns&ll hé&Mds AP%e0f

plurality of collision-detection codes by sald RS-spread-spectrum
transm tt empininmizedesponse to recei pt of the acl ai ow edgnent;

In FIG. 14, both the first base station and the second base station acknowledged

their corresponding RS-preamble reception. The remote station, however, underwent the

20 CD/CR process for the first base station without waiting for the reception of the second

base station acknowledgment. The remaining process is the same as before with the
remote station being in link with first base station.

In FIG. 15, the remote station awaits for the possible reception of both

acknowledgments before deciding which base station to transmit the CD/CR preamble

25 signal. This allows the remote station to select the base station that is being received the

strongest. This does not necessarily guarantee that the base station selected is the one

with the better uplink channel. Statistically, however, the base station being received by

the remote station the strongest, is the most likely one to have the better uplink channel.

CPCH Operation Usj 0 reamble

30 When the remote station is in a region at about the same distance from two or

more base stations, then the power received at the remote station from the base stations,



if the HS-spread-spectrumreceiver detects the selected CD code fromthe RS
spread-spectrumtransmtter, transmtting a BS-CD code fromsaid
BS-spread-spectrumtransnmtter; and if the RS-spread-spectrumreceiver
detects t hWORWS®S code, transmitting data to said base sPSFESHWOT#8om said
RS-spread-spectrumtransmtter. 33. A gethod of transferring data by one of
a plurality of wireless handsets, through a wirel ess tel econmuni cati on
infrastructure conprising a first base station (BS) and a second base
station, the note clar hﬂdmﬁorhamﬁhieh ba\statign ds bestro¢ceivirigathe @emote station. A

(RS) - spreads ctrumtr and an.RS-sprea ectrumreceiver, the
1rbt base DREaiH emr § iy the FPHPE seP ol ¥ RBE M P RRERFS  and a
first BS—spmeadfmaQﬁterum receiver, the second base station conprising a
second BS-sprea ct rumtransni tter and. a second BS-s d-spectrum
receiver, the ﬁ ‘&Eﬁ?fﬁ’ fhei TRgote Siatian B‘i‘nsmftri';]g§ F‘H‘fg}e‘ﬁ‘ rqrgpon

frame-ti gl ng t&b P dlord bREstatidhs IThS twdBSr MmbfeCiide SRGSHs Ifori abmmubhfgfougver a
first broadcast commuon-synchroni zation channel having first conmon

chi p- sequen&e eqognen RSrmreaqbls 5 beigg rceiedbhy a’flrbéﬁ%f*‘ﬁl?ﬂsrfg the hassrstationm t he
second BS-s dTﬁ@SEsErsWﬁbﬁ§ @Hﬁﬁ‘f&ﬁrﬁ&cq}éﬁ‘é st@uo%%@@&hsq{&ﬁ!@&% tthe remote

commmon- sync ron| zation channel having a second common chi g’uence si gnal ;
WD 00 5959|stamnp@ww@@mwmnm,orh@n‘ra@nﬁpmé@ablbpmftcmmeﬂ ings, {tem bageecei vi ng
the first Ei%gj annels; at the one
W rel ess han%sé?&gg%gg onctg%ecgj?‘qggﬂl ?/%tﬁgé l:(fn 'tegslr?%%gbl lities of error
det ernmi éd f rodeﬁ@ethcrbSltst bansadssont the pxmrtestationcshledts earouprof bhwrstatibnand from
t he second t

tranom t ¢ OBEar Gedi s PORHRA ASRE T M, S AATRY il P ko

RS- spr ead- swhich basmstatlmsshciotngecr ingh¢ base statoegrosp furreach singteatation s ralayed
predeterm ne fi.rs a I irst
access-burs cti%r S‘ Pr%‘r"i&s'% ﬁoﬁfnﬁ a4 O%F)etweennﬁe rem % gttaﬁ&g{r&gdca’e?aép Fltaaant | east
one segnentinothe hﬂnm::ﬂxates‘hcmnymf shebretmotte statgoml This baam dtaﬁorr shouBSalso be a

spread- spectrum:r iver; transmtting a,first ac ment from
ahi a1 ot meen i Sl AT SRR oAt te P IR USRS Bt he
| east one segidRNitationt 6B ibdéeGatidns SRt RiespriGRdroapesd hinel e Gedeiaig thixe first
acknow edgnent S|€nal nd in response to receipt of the first

acknowl edgnt¥Rme) Srareample, ALFPTE PRIGL A0F PF @Presbﬁf%%tal%éem'ﬁmbgﬁegwm-

conpri si ng gahR wiflr @Rect athel K3-pebmbie- & gad- 1A Cihelt MUdwWAR NEHah & 4 q1sai d
first BS-spread-spectrumrecelver. 34. The nethod as set forth in claim 33,

further conﬁ?@l"’?"r‘&g‘[“?‘&ﬁ’s% ng data or power control information from said

first Bpspread-gpesabwiiMnt rAGSNE, t 8o thass aitslioRS FBMEME INSLiAtoM FOGLI Ver .
35. The nethod as set forth in clalm33) wherein: the step of transmtting

the first atkaededasdshe comampm RE-propmple dansomissiafyi Fheiremgote ﬁ@tlpm,rl@?wwg #eal ity of
segnent s atyginBl d#1iRd L YackRlowWIGBRRET Fof QPR StaliSéCinSthe BRL-station-group, can

determine if and how many basc stations acknowledged. Measuring the relative powers

of the L1 acknowledgment signals, the remote station then sends a collision
25 detection/collision resolution-preamble (CD/CR-preamble) to a single base station. That
is, the remote station sends a CD/CR-preamble which can be detected by the selected
base station in the base-station-group. The base station that receives the CD/CR-
preamble responds back with the same CD/CR-preamblc. The different CD/CR-
preamble code structures are known to all base stations in the base-station-group through
30 some negotiation carried out beforehand between the remote station and the base stations

in the base-station-group. The CD/CR-preamble serves the purpose of detecting the



the step of receiving at | east one segnent of the first access-burst signal
conprises receiving at |east one segnent of the first access-burst signal
at a detected power |evel. WO 001 57591 PCTI US00107348 38 36. The met hod
as set forwdoos?sal ai m 35, wherein the step of transm tti PErUSNE/07348 st
plurality of segnents conprises transn%\?teti ng the first plurality of
segnents at sequentially increasing poWer |evels. 37. The nethod as set
forth in claim35, further conprising transmtting data or power-contr ol

i nfor mat i oRofsiity St Motel thah aBsn AP c8RHA PRS bfddble #RnidsioB! réR EfAbEnt

RSspr ead- spectrum receiver. 38. The nmethod as set forth in claim 33,
further comgméteptaiiensat t he one wirel ess handset, determining fromthe

br oadcast commo nghr.oni ' :ia) S €. r if{.,t0 said
second base sta?‘iﬁ %‘n,ﬁ‘gb‘%ﬁ%&%ﬁ&gn@a@%‘ﬁ%@ gweggﬁgﬂgn@% %%ﬁg%éﬁdlﬁ? fq;%eés? of
error; trampessitle CRYCR-psesothind, valessghe bames CDECRypadanibiesis réflected back from

RS- spr eagl- SReehitd Whal'slibd Ohe 1061 SEARM REEES el 8 18LORRhoRIPT i ST N9 2
plurality of segnents; recer'ving a 9 885t one Segmnernt o The SBcon

access- bur sbmpletmgits atended tlarsegssiod. BS agpedetaimied ¢imevinsta clath dre; remote

transmtting.a second ,ackn ed n i_gnal f.rom sai econd

BS- spr eadsﬁge?l? l}ﬁﬁ t ?anbsaﬁﬁ ts{%d? S?@P‘is%%ﬁgé“%&?‘ﬁea?seege OSP RS eﬁtcofné%ést one
segment of pidambie (ChHCarepitespuITht basegstation sendea\BSIILPOGresbdddnd the
acknow edgnent si gnal olﬁé-ci?d RS- spread- spectyum rec ivqr; nd in response
to recei pt 'gROE FEUCR R EHHW’@’E SCoprgRmples s546 49F; ¢ ?ﬁeﬂa%i’ Be¥Bnd

spr ead- spechitttlif KR theCRfdtd fitlval AattRe bse AfatibA Befofe ARMAASMTASS b HE
transmitter to the second BS-spread-spectrumreceiver. 39. The nethod as

set forth apvelinfornaion apdeentel ddnprising transnitting data or power

control informaiign de Hpheai @ 156 RHBSh Y H8Hns PRIJUE WBdifiANRsHY dhae t0 said
RSspr ead- spectrum recei ver. WO 001 57591 39 40. The nethod as set forth in
cl ai m 38, VRASE & the cpmmopgatkehshaneel of thedpsiant yveptiomuyithaut depgriingdiose thsnd
access- bur 531 GNakrCOHNME | iReHibs, 3Nk tif ifichdelt Ghfl! HE Frdstt RlertibyWOLS Of the
second access-burst signal at a plurality of respective power levels; and

t he stepS ofmadificatiensragd yeriations of binsommgnwacked thanhel prevideddthey ewns withinst

signal co j se cei Yy} ng I es nt th congd.. s- bur st
si gnal atngﬁ%etggﬁgd péaer eveﬁ$§%¥%PThé§%g$hod8%g sg?éfort mgﬁgg'ain14o,
wherein the step of transmtting segnents of the second access-burst signal
conprises transmtting the segnents of the second access-burst signal at
sequentially increasing power |levels. 42. The nethod as set forth in claim
40, further conprising transmtting data or power-control information from
said first BS-spread-spectrumtransmtter to said RS spread-spectrum
receiver. 43. The nmethod as set forth in claim 33, further conprising the
steps of: transmitting an RS-collision-detection (CD) preanble, selected
froma plurality of RS-CD preanbles, fromsaid first RS-spread-spectrum
transmtter in response to receipt of the first acknow edgnent signal; at
said first BS-spread-spectrumreceiver, detecting the RS-CD preanble; in
response to detection of the RS-CD preanble, transmtting a BS-CD preanbl e,
fromsaid first BS-spread-spectrumtransmtter;




detecting the BS-CD preanble at said RS-spread-spectrumreceiver; and in
response to detection of the BS-CD preanble, transmtting data fromsaid RS
spread-spectrumtransnmtter to said base station. 44. The nethod as set
forth in cWRiOMH®S! wherein the BS-CD preanbl e correspond8CTHS2348e| ect ed
RS- CD preanbl e. WO 001 57591 40 PCT/ UgQ0/ 07348 45. A nethod of providing a
packet communi cation service in a code-division nmultiple-access (CDVA)

wi rel ess network, conprising: broadcasting a frane-timng signal froma
CDVA base swatdioaamf the network, over a common synchroni zation channel
nodul ated with a common chi p-sequence signal; selectively authorizing

renot e CDVA st atli dins at codestivision-omitiple-gaeds e (CIRMaA) neystehorenyAckeg spread-

transm ssions to th base station,.on slotted-alQha basis, in a

bt edet er mi ABEFEY SPRUREH SRR rRa B Ha ] FNGoBpt F B PRRRRHG Cow
packet dat &rdnl%rﬁﬂr;ﬁffhﬁd eBngpfeméismtrﬁalreceli\iemeiny haa;u%nqul cﬁ'&dmb&%ti@n@@mém R
stations over the co n packet c nel at the ase station. :

met hod as irﬁmeﬁeastqhoagl,{g) a&mmngcﬂhﬁgisgne%s&eﬁm rFapEnHgT b‘éﬁ?\é‘? ORISR

si gnal s frogdhe bW erbAnehed enRing We &dpg ot:emot e CDVA stations, in
response to access bursts received over the conmmon packet channel fromthe
CDMA renpt e st atifapygitting frofe seid\VBStsaread-snegtram frangmiticn, 3nbrdsdepsh SOIMMOR aj m 45,
further co 1S ; i i clet base
Station o B psiohb Bl 1SR R R s P el B T
the step ofofgemetesiatiensy thebrondeasy rompmenppchonigationachanng pempristiend fremeodes
from respectgrjliylgsirgﬁépte CDVA stations; and in response, transmtting back
acknow edgenen I'ghal s, each acknow edgnent signal conprising a code
correspondi ng t aecgivingsy o t(RSyspraadepestrumbuscyiyes afbhereomtrestationgthe Arogdeablod as i n
cl aim 48, i €]\l o) LeeS. . kecei ving
o First ondoppioybFoniiin WhaiEE RN e RRe 8088 SN R3Sl o
packet charmpedtrunnreeaivdr fitoer thafraetimiegkigmlrel ati on to the frane tinm ng

signal ; and 00/.5759] 41 NSOQ/ 07348 recel Vi a _second one of the
Sval Labl o pr eant PR B RETOR B KT TR CRGRsr s aereaaies ol e dp® KRRy o
defined i n dcedsabidnsigiel tthe adcesrmrst sighslgosipgsing a phalitp offedgdntelisaimving acl ai m

49, wher el 1y LG S Splivd ST, N9 Dack acknow edgenent i gnal s

receiving at said BS spread-spectrum receiver at least one segment of the access-
burst signal at a detected-power level;

responsive to receipt of the at least one segment, transmitting an acknowledgment
signal from said BS-spread-spectrum transmitter;

receiving the acknowledgment signal at said RS-spread-spectrum receiver;

transmitting from said RS-spread-spectrum transmitter, responsive to the receipt
of the acknowledgment signal, a spread-spectrum signal comprising data; and

transmitting from said BS-spread-spectrum transmitter, any of data and power

control information, to said RS-spread-spectrum receiver

2. A method as set forth in claim 1, wherein the step of transmitting the access-
burst signal comprises transmitting the plurality of segments at sequentially incrcasing

power levels.



transmtting back a first acknow edgenent signal conprising a first code
corresponding to the first preanble code, followi ng receipt of the first
preanbl e code; and transmtting back a second acknow edgenent signal

conpri si ngWe 0¢/81¥BInd code corresponding to the second pr e%ﬂ”@o"é“&g‘é,

foll owi ng recei pt of the second preanblg code. 51. A nmethod as in claim 45,
wherein: the step of receiving COVMA packet data conprises receiving over

t he conmon packet channel a randomy sel ected collision detection code

bef ore each of a3.plAar ahployeriéntdmt a o&iesdigisionniudtiple-hacses QODMA) wystemhor i zed
renote CDVA statjons, and in response o(f@g@i?t of each,of %he col lision
det ecti on c&UROYINEFRIALTPRTHVPUPP 1°P:’oﬁa?f)r' YELEHS FPRISRE HAgse Sjaton
correspondi (BS)wAH khiphirflily ficfotd sedfioROES), theimplovepttat ebnyirkingn- Nul ti pl e- access
(CDVA) wireless base station, the base station being assigned a set of

possi bl e coded pf BErBrad-EpesHamsTanaRitigs locpAd epd BamHAIPR.AOT BATINDG 2t he
CDVA base SRl cobtifordyibhrBasfion LBrmAIMav IR dopdrish cHip-Sddibhck sRRsMkt er; a
CDVA receiver; and a controller coupled to Che CDVA receiver for responding
to certain beedeesicgmsmegriypeirezation akanael cowprising e figmediming @swbVA
transmtter, SuChyl B3l QRRLAH ADHICICRMN RIFE & B! Aot BEEILCTrOVET 2
conmon packet channe roma renote station a detectable access burst
conpri si ng osweivolg thdieroadsdst ¢ommoarsimhchranizgtion ehaasdlj griskterminidgefrivasemagat i on
sel ected byt he, renoi .1on; WO 00/ 57591 42 PCT/ US00/ 07348 sends a
coded acknovf\rlimé1 g%ﬁremﬁ%%??%én%gver a control channel, the coded

acknow edgenent s RSadprendsspasioon tanstittead, idveted ethe adne dfico d@dbotprsesioh) érsi gnal ;
and receive daﬁg over the combn 1pal%ket channel fgomthe renpt 6. st ation
fol | owi ng t FARGHIGE; BnEr-THE" SRR e HIERTRE™ HIFRAFOmBLInEd "Bale
station as is¢gnenaihaving a piinditgbfvesgebitverppoeplevelsy of data over the common
packet chapel fro he renote station conptises recgiving.a coded collision
det ection signal a;ﬂoﬁt PRIGASEFPESFUTL S5y & ﬁtafaggjh?ﬁéré?tl?é‘ EOBHFﬁ?ﬂ”%&tkgf‘Stcmnnel
fromthe reggin@nbéfahd fdessdutht ipdd af £4Bdchid-pRivet R@eclg0oded col | i sion detection

signal, the controller causes the CDVA base station to_transmt back over
the control chaniféd BSP?B“F TERGCHWRY PRI el foF (AR IngAnCRcK NS Leignaly A
CDVA base stabbfifve téfeckiPing tid adagt.on¥b@Rhf) the CDVA transmitter broadcasts
a frame-timng signal over a comon synchronjzation channel nodul ated with
a conmmon chi p- setpbResrisadpperirm seoeixerdpsctiviag theragknayriedgsrent signakai m 54,
wherein the £ ROLPRAdSFERINEFanbdRtcA B ABRsiing  AbprbddEspb&EIGiRG Of one
of a plurality of acceSs slots defined in relation to the fprane-tlmng

si gnal . 56. cempuries dhtay respensiviete the piceiphefthe ackpomlodgment sighadsandpase st ati on,
conpri sing: a COMYy salsdlislsh&hrumAuiMhid: 6L ikimi 808 Ghh §hweup! ed
to the CDVA recel \l/etrﬂsﬁ%rézpe_ponﬁg'i tﬁg ?@tcg(r&t al _nn?gglg?ﬁd Sl gnali%g‘ﬁv coupl ed
for contr ol kenitel inferm@tdivi to saachBRispread-spestoyh rackiyer. i n operati on the CDVA base
station:

4. The improvement as set forth in claim 3, wherein said RS-spread-spectrum
transmitter transmitting the access-burst signal transmits the segments at sequentially

increasing power levels.

5. In a code-division-multiple-access (CDMA) system employing spread-
spectrum modulation, the CDMA system comprising a first base station (BS) comprising
a first BS-spread-spectrum transmitter and a first BS-spread-spectrum receiver, a second

base station comprising a second BS-spread-spectrum transmitter and a second BS-



WO 00/ 57591 43 PCT/ US00/ 07348 receives over a common packet channel from a
renote station at |east a portion of an access burst conprising one or nore
coded preanble signals that may be transmtted at sequentl aII i ncreasi ng
di screte pWAMSISels; detects a first one of the coded P B4 gnal s
that is received at an adequate power bgvel; upon detecti on of the first
coded preanbl e signal at the adequate power |evel, transmts an

acknow edgenent signal and a power control signal; receives data over the
common pac kspteadispaetrem receiver,t dnd arpimality oft @motenstataomd, ¢achmemote staamy (R$) data or
power control i.nfor i t.0 t | e station,
as in clainf g’@ %élggéérigqqﬁag's % %Péﬁtrtf%n a%nRS ?preadb‘s RS %elv(grdéld Si gnal
correspondl:ﬁ@héd)c@’fpﬁshglﬂ&tstepodﬁd preanbl e si gnal detected at the adequate
power |evel. A CDVA as jn claimb56,. wher base
station also tr éﬁ"r‘éﬁwlf‘g‘gag‘?maﬁ‘?@t sthoé%59§?a&ﬁ8P°WbFaﬁsr%‘3Fﬁrﬁ ‘@‘yh@ﬁ&tﬁ‘ﬁti zation
channel noddshmtdRckynetréhizuticn bRaAel MaviRg AEMIBEIdEEndH difRbequbiRe siinbl¥hnivaS e
station, as in claimb58, wherein the base station receives the access burst

begi nni ng A t%@u@hwaofdm%51419115@tha@réb%rga%cﬁﬁtcgma@mr%ﬁlr?mw‘ev s8Rl to t he

frame-tim r&n@hgﬁghﬁr@@métl%lgﬁﬁe station, as in claimb56, wherein: the
reception of data over the common packet cham el fromthe renote station

conpri ses recei Viepguigingodem said| seqopd BErsaread-srecimgn Frnwmmter ot ejegndy
message datig,Quek cbiohQYRERRNPAGKE thaaNARing b 4 dndCconBhBH @hlﬁls@c}deﬁ’é} and
upon receipt of the coded collision detection signal, the controller causes
t he CDMVA ba@mahttb& iseaend dreadgass wpmmieacknchronizetien shentich gowpriieg eciebindi on
detection sj ‘n \QQaOOI 57591 44 PCT/ US00/ 07348 61. A

code- di vi si on rrulfl §p1 e-access (CDVA) wirel ess conmuni cation system
conprising: a net woe kemdte GRKLN, xaeriving an ithn & S-spreat-s@OMIMbesevert he i fost

conpri si ng: S%QM“\ G, T . I er._coupl ed
to the r?aedcel \%‘%ﬁj@ggﬂ h‘t"ﬁféﬁﬁ\?& raném ??g%%]lhln aaufsi%’t %3@% [ér?:?ll ve base
station to:thdfisafiaastimagfsignak-ti ni ng signal over a comon synchr oni zati on
channel nodul ated wit sequence.si gnal ivel ut hori ze
oot COVA st afiealiass e BT SHARRTUTAL Br e AR motsyftien ietond

transm ssi disadesst icbRmoasphidnizatiGzDbanhels and tdatetminingon secoad dtdnedtimingha basi s

in a pr edetI_reormrr!(hré%glcc);l Iﬁgltnle 1?1151£1§Jogntaﬁ the frame-timng signal

responsive to the received common-synchronization channels, determining, based
on any of power levels and probabilities of error, at said one remote station to transmit to
said first base station;

from the RS-spread-spectrum transmitter of the one remote station, transmitting
a first access-burst signal, the first access-burst signal comprising a first plurality of at a
first plurality of respective power levels;

receiving at said first BS spread-spectrum receiver at least one segment of the
first access-burst signal at a first detected-power level;

transmitting from said first BS-spread-spectrum transmitter a first
acknowledgment signal, responsive to the receipt of the at least one segment;

receiving the first acknowledgment signal at the RS-spread-spectrum receiver of

the one remote station; and



transmt power control signals for the renote CDVA stations, in response to
access bursts received fromthe CDVA renpte stations by the respective CDVA
base station; receive CDVA packet data transmtted fromthe sel ectively

aut hor i zedwO5181 CDVA st ati ons over the conmon packet cR&RASPIO7848ansmi t
data or power control information to tQ@ renote stations; and forward at

| east sonme of the received packet data through the network. 62. A

code-di vision-nul tipl e-access (CDVA) wi rel ess comuni cati on system
conprising: a neéspersivead tkdbeiprastans fint hekiswlcdgdbntsBHBE Sahsmeitthasefst at i on
bei ng assigned_a respective set. of possihle coded preanbl e signals for use
in CDMA corfRiFAf-8RacHER signplcompaising dafe drqmy thedivporendsspecinum trapsmiterof tepva base
station corgpkhshdidsta@orCOMA transmitter; a CDVA receiver; and a controller
coupled to the CDVA receiver and the CDVA transmitter to cause each
respective base station to: receive over a common packet channel from a
renote station a detectable one of the coded preanble signals assigned to
the respective lgagge kb lsc RIr@Gh RIRY, fulBel @MPBing tRd it of ranitehY 57591
45 PCTNS00107348 send a coded acknow edgenent signal over a control

channel , t Heom owidd faetk RSnipesdshectums itigpgnitiety r #1y's 96 néath gando pewer-epatrekt ed
coded prea i ganal.; ceLYE éﬁ’lﬂlf : channel from

t he renoterig{og??ﬂoo%f f%e{l?le ?g vvée/lfﬂ]gat fe%ggeécgﬁrgcogﬁﬁ tﬁetpgtgiéﬁ'ved data t hrough
the network. .A . A A3. A .AA?. A A?. A&u3 . AR A .A& .A9a .A9u. A -
A ACA ASUY9. ACA A& A A?. AL AR AFa . A3e. AY. AF . A3% AY . A3 . AY .A3. AYlE

- ASL. AYl . AY3Y 7A3R. AR#dd a8¥R foBin aim 5, wherein the step of transmitting the first

access-burst signal comprises transmitting the segments at sequentially increasing power

levels.

8.. The method as set forth in claim 7, further comprising the step of transmitting
from said first BS-spread-spectrum transmitter, any of data and power-control

information, to the RS-spread-spectrum receiver of the one remote station.

9. The method as set forth in claim 5, further comprising the steps of;

determining, based on any of power levels and probabilities of error, at the one
remote station, from the first and the second broadcast common-synchronization
channels, to further transmit to said second base station;

transmitting from the RS-spread-spectrum transmitter of the one remote station to
said second base station, a second access-burst signal comprising a second plurality of
segments at a second plurality of respective power levels;

receiving at said second BS-spread-spectrum receiver at least one segment of the

second access-burst signal at a second detected-power level,

transmitting a second acknowledgment signal from said second BS-spread-
spectrum transmitter, responsive to the receipt of the at least one segment of the second

access-burst signal;
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14. The improvement as set forth in claim 13, wherein said first BS-spread-
spectrum transmitter also is for transmitting any of data and power-control information,

to said RS-spread-spectrum receiver.

15. The improvement as set forth in claim 13, wherein said RS-spread-spectrum
transmitter transmitting the first access-burst signal transmits the segments at

sequentially increasing power levels.
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said second BS-spread-spectrum transmitter for transmitting to said RS-spread-

spectrum receiver a second acknowledgment signal, responsive to the receipt of the at
least one segment of the second access-burst signal;

said RS-spread-spectrum receiver for receiving the second acknowledgment
signal; and

said RS-spread-spectrum transmitter for transmitting to said second BS-spread-
spectrum receiver, a second spread-spectrum signal having data, responsive to the receipt

of the second acknowledgment signal.

18. The improvement as set forth in claim 17, wherein said second BS-spread-
spectrum transmitter transmits any of data and power-control information, to said RS-

spread-spectrum receiver.

19. The improvement as set forth in claim 17, wherein said RS-spread-spectrum
transmitter transmits the second access-burst signal with the second plurality of segments

having sequentially increasing power levels.
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detecting, at said BS-spread-spectrum receiver, the selected RS-CD preamble;

transmitting, from said BS-spread-spectrum transmitter in response to detecting
the selected RS-CD preamble, a BS-CD preamble;
detecting, at said RS-spread-spectrum receiver, the BS-CD preamble; and

transmitting, from said RS-spread-spectrum transmitter, data to said base station.

22. A method as set forth in claim 21, wherein the BS-CD preamble corresponds
to the selected RS-CD preamble.

23. The improvement as set forth in claim 3, wherein:

said RS-spread-spectrum transmitter transmits a selected RS-collision-detection
(CD) preamble from a plurality of RS-CD preambles, in response to receipt of the
acknowledgment signal;

said BS-spread-spectrum receiver detects the selected RS-CD preamble;

said BS-spread-spectrum transmitter transmits a BS-CD preamble in response to
detecting the selected RS-CD preamble;

said RS-spread-spectrum receiver detects the BS-CD preamble; and

saidRS-spread-spectrum transmitter transmits data to said base station.
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transmitting a BS-CD preamble from said first BS-spread-spectrum transmitter,
in response to detecting the selected RS-CD preamble;
detecting, at the RS-spread-spectrum receiver of the one remote station, the BS-
CD preamble; and
transmitting data to said first base station the RS-spread-spectrum transmitter of

the one remote station.

26. The improvement as set forth in claim 25, wherein the BS-CD preamble
correponds to the selected RS-CD preamble.

27. The improvement as set forth in claim 13, wherein:

said RS-spread-spectrum transmitter transmits an RS-collision-detection (CD)
preamble selected from a plurality of RS-CD preambles, in response to receipt of the first
acknowledgement signal at the one remote station,

if said first BS-spread-spectrum receiver detects the selected RS-CD preamble,
said first BS-spread-spectrum transmitter transmits a BS-CD preamble; and

if said RS-spread-spectrum receiver detects the selected BS-CD preamble, said

RS-spread-spectrum transmitter transmits data to said first base station.
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transmitting a frame-timing signal from said BS-spread-spectrum transmitter over

@]

a broadcast common-synchronization channel having a common chip-sequence signal;

receiving the broadcast common-synchronization channel comprising a frame
timing signal at an RS-spread-spectrum receiver of the one RS handset;

determining frame timing at an RS-spread-spectrum receiver of the one RS
handset from the received frame-timing signal;

transmitting an access-burst signal from an RS-spread-spectrum transmitter of the
one RS handset, the access-burst signal comprising a plurality of segments;

receiving at least one segment of the access-burst signal at said BS spread-
spectrum receiver;

transmitting an acknowledgment from said BS-spread-spectrum transmitter, in
response to the receipt of the at least one segment of the access-burst signal;

receiving the acknowledgment at said RS-spread-spectrum receiver;

transmitting a spread-spectrum signal comprising data from said RS-spread-
spectrum transmitter, in response to the receipt of the acknowledgment;

receiving the spread-spectrum signal comprising data at said BS-spread-spectrum
receiver; and

forwarding the data from said base station to another network element.

30. The method as set forth in claim 29, wherein:

the step of transmitting the access-burst signal comprises transmitting the

segments at a plurality of respective power levels; and
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levels.

32. The method as set forth in claim 29, further comprising:

transmitting a selected one of a plurality of collision-detection (CD) codes by
said RS-spread-spectrum transmitter, in responsc to receipt of the acknowledgment;

if the BS-spread-spectrum receiver detects the selected CD code from the RS-
spread-spectrum transmitter, transmitting a BS-CD code from said BS-spread-spectrum
transmitter; and

if the RS-spread-spectrum receiver dctects the BS-CD code, transmitling data to

said base station, from said RS-spread-spectrum transmitter.

33. A method of transferring data by one of a plurality of wireless handsets,
through a wireless telecommunication infrastructure comprising a first base station (BS)
and a second base station, the one wireless handset having a remote-station (RS)-spread-
spectrum transmitter and an RS-spread-spectrum receiver, the first base station
comprising a first BS-spread-spectrum transmitter and a first BS-spread-spectrum
receiver, the second base station comprising a second BS-spread-spectrum transmitter
and a second BS-spread-spectrum receiver,

the method comprising the steps of:

transmitting a first frame-timing signal from the first BS-spread-spectrum
transmitter over a first broadcast common-synchronization channel having a first
common chip-sequence signal;

transmitting a second frame-timing signal from the second BS-spread-spectrum
transmitter over a second broadcast common-synchronization channel having a second

common chip-sequence signal;
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- error determined from the first broadcast common-synchronization channel and from the

second broadcast common-synchronization channel, determining to transmit to said first
base station;

transmitting from the RS-spread-spectrum transmitter a first access-burst signal,
in a predetermined relationship to the first frame timing signal, the first access-burst
signal comprising a plurality of segments;

receiving at least one segment of the first access-burst signal at said first BS
spread-spectrum receiver;,

transmitting a first acknowledgment signal from said first BS-spread-spectrum
transmitter, in response to receipt of the at lcast one segment;

receiving at said RS-spread-spectrum receiver the first acknowledgment signal;
and

in response to receipt of the first acknowledgment signal, transmitting a first
spread-spectrum signal comprising data, from said first RS-spread-spectrum transmitter

to said first BS-spread-spectrum receiver.

34. The method as set forth in claim 33, further comprising transmitting data or
power control information from said first BS-spread-spectrum transmitter to said RS-

spread-spectrum receiver.

35. The method as set forth in claim 33, wherein:

the step of transmitting the first access-burst signal comprises transmitting the
first plurality of segments at a plurality of respective power levels; and

the step of receiving at least one segment of the first access-burst signal
comprises receiving at least one segment of the first access-burst signal at a detected-

power level.
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sequentially increasing power levels.

37. The method as set forth in claim 35, further comprising transmitting data or
power-control information from said first BS-spread-spectrum transmitter to said RS-

spread-spectrum receiver.

38. The method as set forth in claim 33, further comprising:

at the one wireless handset, detcrmining from the broadcast common-
synchronization channels to subsequently transmit to said second base station, based on
any of power levels and probabilities of error;

transmitting a second access-burst signal from the RS-spread-spectrum
transmitter, the second access-burst signal comprising a plurality of segments;

receiving at least one segment of the second access-burst signal at said second BS
spread-spectrum receiver;

transmitting a second acknowledgment signal from said second BS-spread-
spectrum transmitter, in response to the receipt of at least one segment of the second
access-burst signal;

receiving the second acknowledgment signal at said RS-spread-spectrum
receiver; and

in response to receipt of the second acknowledgment signal, transmitting a
second spread-spectrum signal comprising data, from the RS-spread-spectrum

transmitter to the second BS-spread-spectrum receiver.

39. The method as set forth in claim 38, further comprising transmitting data or
power control information from said second BS-spread-spectrum transmitter to said RS-

spread-spectrum receiver.
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plurality of segments of the second access-burst signal at a plurality of respective power

levels; and
the step of receiving at least one segment of the second access-burst signal
comprises receiving at least one segment of the second access-burst signal at a detected-

power level.

41. The method as set forth in claim 40, wherein the step of transmitting
segments of the second access-burst signal comprises transmitting the segments of the

second access-burst signal at sequentially increasing power levels.

42. The method as set forth in claim 40, further comprising transmitting data or
power-control information from said first BS-spread-spectrum transmitter to said RS-

spread-spectrum receiver.

43. The method as set forth in claim 33, further comprising the steps of:

transmitting an RS-collision-detection (CD) preamble, selected from a plurality
of RS-CD preambles, from said first RS-spread-spectrum transmitter in response to
receipt of the first acknowledgment signal,

at said first BS-spread-spectrum receiver, detecting the RS-CD preamble;

in response to detection of the RS-CD preamble, transmitting a BS-CD preamble,
from said first BS-spread-spectrum transmitter;

detecting the BS-CD preamble at said RS-spread-spectrum receiver; and

in response to detection of the BS-CD preamble, transmitting data from said RS-

spread-spectrum transmitter to said base station.

44. The method as set forth in claim 43, wherein the BS-CD preamble
corresponds to the selected RS-CD preamble.
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multiple-access (CDMA) wireless network, comprising:
broadcasting a frame-timing signal from a CDMA base station of the network,
over a common synchronization channel modulated with a common chip-sequence
signal;
selectively authorizing remote CDMA stations to use a common packet channel
for packet transmissions to the CDMA base station, on a slotted-aloha basis, in a
predetermined relationship to the frame-timing signal; and

receiving CDMA packet data transmitted from the selectively authorized remote

CDMA stations over the common packet channel at the CDMA base station.

46. A method as in claim 45, further comprising transmitting power control
signals from the CDMA base station for the remote CDMA stations, in response to
access bursts received over the common packet channel from the CDMA remote stations
by the CDMA base station.

47. A method as in claim 45, further comprising outputting the received packet
data from the CDMA base station to another network element.

48. A method as in claim 45, wherein the step of selectively authorizing
comprises: receiving preamble codes from respective remote CDMA stations; and in
response, transmitting back acknowledgement signals, each acknowledgment signal

comprising a code corresponding to a respective one of the preamble codes.

49. A method as in claim 48, wherein the step of receiving preamble codes
comprises:
receiving a first one of a plurality of available preamble codes over the common

packet channel in an interval defined in relation to the frame timing signal; and
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50. A method as in claim 49, wherein the step of transmitting back
acknowledgement signals comprises:

transmitting back a first acknowledgement signal comprising a first code
corresponding to the first preamble code, following receipt of the first preamble code;
and

transmitting back a second acknowledgement signal comprising a second code
corresponding to the second preamble code, following receipt of the second preamble

code.

51. A method as in claim 45, wherein:

the step of receiving CDMA packet data comprises receiving over the common
packet channel a randomly selected collision detection code before each of a plurality of
data messages from the selectively authorized remote CDMA stations, and

in response to receipt of each of the collision detection codes, the method further

comprises transmitting back a corresponding collision detection code.

52. A code-division-multiple-access (CDMA) wireless base station, the base
station being assigned a set of possible coded preamble signals for use in CDMA
communications with the CDMA base station, the CDMA base station comprising:

a CDMA transmitter;

a CDMA receiver; and

a controller coupled to the CDMA receiver for responding to certain received
signals and coupled for control of the CDMA transmitter, such that in operation the
CDMA base station:

receives over a common packet channel from a remote station a detectable access
burst comprising one of the coded preamble signals assigned to the base station selected

by the remote station;
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53. A CDMA base station as in claim 52, wherein:

the reception of data over the common packet channel from the remote station
comprises receiving a coded collision detection signal followed by message data over the
common packet channel from the remote station; and

upon receipt of the coded collision detcction signal, the controller causes the
CDMA base station to transmit back over the control channel the received coded

collision detection signal.

54. A CDMA base station, as in claim 52, wherein the CDMA transmitter
broadcasts a frame-timing signal over a common synchronization channel modulated

with a common chip-sequence signal.

55. A CDMA base station, as in claim 54, wherein the CDMA receiver receives
the access burst at the beginning of one of a plurality of access slots defined in relation to

the frame-timing signal.

56. A code-division-multiple-access (CDMA) wireless base station, comprising:

a CDMA transmitter;

a CDMA receiver; and

a controller coupled to the CDMA receiver for responding to certain received
signals and coupled for controlling the CDMA transmitter, such that in operation the
CDMA base station:
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detects a first one of the coded preamble signals that is received at an adequate
power level;

upon detection of the first coded preamble signal at the adequate power level,
transmits an acknowledgement signal and a power control signal,

receives data over the common packet channel from the remote station; and

transmits any of data or power control information to the remote station.

57. A CDMA base station, as in claim 56, wherein the acknowledgement signal
comprises a coded signal corresponding to the first coded preamble signal detected at the

adequate power level.

58. A CDMA base station, as in claim 56, wherein the base station also transmits
a frame-timing signal over a common synchronization channel modulated with a

common chip-sequence signal.

59. A CDMA base station, as in claim 58, wherein the base station receives the
access burst beginning in one of a plurality of access slots defined in relation to the

frame-timing signal.

60. A CDMA base station, as in claim 56, wherein:

the reception of data over the common packet channel from the remote station
comprises receiving a coded collision detection signal and receiving message data over
the common packet channel from the remote station; and

upon receipt of the coded collision detection signal, the controller causes the

CDMA base station to transmit back a corresponding coded collision detection signal.
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transnutter, a CDMA receiver; and a controller coupled to the CDMA receiver

and the CDMA transmitter to cause each respective base station to:

broadcast a frame-timing signal over a common synchronization channel
modulated with a common chip-sequence signal;

selectively authorize remote CDMA stations to access a common packet channel
for packet transmissions to the respective CDMA base station, on a slotted-aloha basis in
a predetermined relationship to the frame-timing signal

transmit power control signals for the remote CDMA stations, in response to
access bursts received from the CDMA remote stations by the respective CDMA base
station;

receive CDMA packet data transmitted from the selectively authorized remote
CDMA stations over the common packet channel;

transmit data or power control information to the remote stations; and

forward at least some of the received packet data through the network.

62. A code-division-multiple-access (CDMA) wireless communication system,
comprising:

a network of CDMA base stations, each respective base station being assigned a
respective set of possible coded preamble signals for use in CDMA communication with
the respective CDMA base station,

each CDMA base station comprising:

a CDMA transmitter;

a CDMA receiver; and

a controller coupled to the CDMA receiver and the CDMA transmitter to cause
each respective base station to:

receive over a common packet channel from a remote station a detectable one of
the coded preamble signals assigned to the respective base station selected by the remote

station,
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