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30 sequence is designated as P and the 64-chip all ones sequence is designated as

ot

M. In the present invention, additional pilot signals can be provided by
concatenating the 64-chip all zeros P and all ones M sequences. For two pilot
signals, pilot Walsh sequences of PP and PM can be used. For four pilot
signals, pilot Walsh sequences of PPPP, PMPM. PPMM, and PMMP can be
35 wused. The present invention can be extended such that K pilot Walsh
sequences can be generated by substituting each bit in an K-bit Walsh
sequence with the 64-chip all zeros P or all ones M sequence depending on
the value of that bit. Using this method, K pilot Walsh sequences can be
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In the prese 2\ I t.1 onal ort hogonal _ pi |0t annels are
provi ded byValshsgauenge, F‘ﬁép’éﬂa% SBal iecqysred with Walsh sequence zero

to provide I and Q pilot values. For each pilot signal hypothesis, the I and Q
pilot values obtained from the present and previous 64-chip intervals are

30 combined in accordance with the hypothesis and the decovered pilot is
compared against predetermined thresholds. Since all pilot signal
hypotheses can be computed from the common set of [ and Q pilot values,
the signal processing to receive and distinguish the pilot signals from
different beams, sectors, and picocells can be easily performed.

35 It is another object of the present invention to provide an efficient
mechanism to add and drop beams, sectors, and picocells from the active
and/or candidate sets of the remote station. In the exemplary embodiment,
each remote station maintains an active set comprising the list of beams,
sectors, and picocells with which the remote station is in active
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35 The present invention is a method and apparatus for providing
orthogonal spot beams, sectors, and picocells. In accordance with the 1S-95
standard, the forward link comprises 64 orthogonal code channels which are
generated by covering each code channel with one of 64 unique Walsh
sequences. In accordance with the IS-95 standard, Walsh sequence zero is



renote station 6e in sector 16a, to renote stations 6f and 6g in sector

| 6b, ‘'to rempte station 6h in sector 16¢c, and to renpte station m}mAReﬁlﬂBr
16a and WP 18. A bl ock diagram of an exenplary for wBFEYY

transm ssion and 5 receiving hardware is shown in FIG 2. Wthin base
station 4, data source 110 contains th@ data to be transmtted to renote
station 6. The i ded annel elenent. 112 which {.tions the

data. CRECSTIEHd0f hER Bl SiEalns I JRGIRAGe | SRHRCiY: dho PBNATY eliT) 't he
system (Bhammissmremantcoiﬂ{iru;mmu]rtqﬂecﬂrwmmmsldr;s e Bacldasaridmisgidra, caRC

arity bits ode rambl es
Phe. 1t eriodiv&ledabepidichia drda Y I Ul RKER e Mne R CEof Blimplé
scranbl ech transmigsion gan\blesdirected atdbe emhee arex $llm:00hdmgatheahdsq)$ﬂa¢nbm hannel
data gorr ondi ?%]%C pot
beam (Sse ({33? ﬁgrd}grl\%:gg‘g?ﬁ?nﬂa&?h h%{drédqagnéd?&sﬁégél?n?l( & 18cali a?oe%1 and
transmi t twithivaoseskey onvirrRell1ssing $pos Megmsner P§30§ﬁ|(1ﬁm5pﬂt rheanszpr@wde
si npli ci typkenfdiClraiRduhAliRliz&NInicrfitentd, ! @indl ke g@ag§%§ . COYgRT gffjdat a
with the short PN and PNQ sequences. THe spread dafa i en nodu at ed
with the Speciicationana maﬁe&emzs s itFATYERISSIOTh N QOTRIIREAL 4 HiagsRISsioN

filtered,coveedpyardetida seeebrawpld ce@ell Tdred faoaweétive itFlhsThiBBIn ising a
forward |jnk 120 h .antenna 116. At renote Station

tran tted, o
6 D | Gviebaaia Spot Bfbin ot affer e BB 152 and b1 ovded Lo
recei ver ( RCVRjor aéheﬁmedmodln&ﬂndml the sphasepbf fai pilot d;ogmmiorsveséds to

quadrat ur z e I

provi ded (?erggggfhghf%}% hect] Gqﬁht?%he rﬂ I?aerg -smﬁh irgg}‘haﬁg vﬁiﬁ(ﬁt t he
short PN sigmal PNthvquettcds wi @edm spartmdespecbaumnasmnh t hla Wiesh
sequence eRtpidey O mmlmtde‘e@va&ﬁdndaéa mté&eﬁeheer%o ag{]?&rﬁ' 'a%%S' gnal .
The derotate d afromdlff reng correlators wthin ator 1 are
conbilfed AMSTHISSIONEHE PIAVE rQReht 9r 38@\95%1% & THeweeekr il ed

(or demd?ﬁﬁb@ﬁbfd@hﬁs}i &qWeﬁdésjﬂgaﬂ:ﬂatldﬁéﬂdﬁVe lc38e WhiagheReTs§ faxded ééxhed .

i nverse o encodi ng, per.for.med . wit hi anne e degode
data is p?fbwgéc?m?“aa p h‘?dlﬁﬁd aRPfY ‘aﬁsa‘ﬂ%ﬁ‘ﬁ? pfﬁvé‘i%ﬁﬂcﬁp Nghannel
el enent 1d>12hogonmb\plldtnclrﬁr®el§ as$ meqinged xpynbleamy, ertluioredt seatbusp raeld

I t |12 212
and o | BEPEAIP RSP qtiEATE BRoRE Wl ﬁaéﬁe#?%f%ﬁ?éﬁgﬁ%’ﬁz oRC
encodd} 2@@%@6@:&*@@?%% ayailahle Walsh sequepcerswhigh ean bgi wsgd iheoven

insert a g8fficind @datidlichahhtl. | Infadditiond ansiatathiny thsalifnPWitd ahelasd. The
CRC encod data |s pr ovi ded to conyol %I.tl onal encoder 216 "whi ch encodes the

data with UP RSP USARE CONpIHaNRenpl ary ermbodi nent, t he

convol uti onal hodecorslanmawﬁh e 15795 staﬁdardh;eedcﬁ Walsht de isThé chipoded
datalsp V. 0 | S d o] thin
t he encod{ed ddﬂ.e‘é @mﬁ ?hgthggtg% ar%ﬂge‘#hy(%%lt'\I eq‘?ht%"{spg‘a%c/derﬁflgqp f’)ﬁoh\n | ock
i nt er2avehanslcis thﬁoﬁﬂdéﬁmst mueaae éprfbslerqmmrhvmtms the axiylitione! of

encoded dgifogdhsl pnbeeﬁmdaéabmlaeé e¥h&REhdth é'alﬂ' bﬁés 339 i ch
scranbl es the“data wth

E e user a E se uence. e datg
provi ded E&FOMMEANSNFE: 352 athpees ea Al zsﬁe SeqUENGes: Are ﬂe P§ﬁ nc
assi gned bmefrhWalshafséqﬁeﬁdtsnnalheZJaZHdlﬁbﬁabom erl piddta Walgh osleqi&d\ctag gal n

I I h h h
cnor oy- pePaY ety afs et B (ale BrechRnaf I’ S cther 20elathen o
whi | e30n notheri mchrpanempllq;to\m\ﬂsh Jequegeebed data is provided to switch 230

whi ch di t I 240.
Suhfrer sI r2£elg :uhh}\]?hgaéxgdrﬁlgg Fﬁﬂ;d& %'?aa |6é%ﬁ%nne%&%5pg\%qnd pi .RE%hanneI
232 desi glﬁaﬂ@&igﬂ@ﬁedaaqograndcthﬂaﬁ‘i'ibtp allonesi sequence Theesigratedhas MI ghal from
each sumgle & ﬁsén’ft 1PIR/@}ih€ﬁd aIHEHHbﬁ&l%rtﬁB%ohﬁP l'6't tWSIshllzé‘ciuéxé@a'&h be

functions in e manner descri bed above. el enent conpri ses at
| east onepﬁovld@%hxmapatzaztlnsh%emmse% off an oM c K9Rexagplep twaqpilodd i s

depengdgnt CHISInﬁélQ @nshe wmurwraaﬁfg 13Eh pﬂopWﬂEthfﬁpd&ﬁkes?BBtalhb@ pi | ot
data is pro %Tgtorru YR);Q:l 4 which cov %rg hﬁwllo% Wal sh
sequence. WP @n&biotyRefy {j‘ &ﬁéﬁd‘i“ﬁﬁml}gt R pf‘I“dt ' FBt
chianneljs 23quéricesi OEPP cald IM canbe ssed! hdtel PMn ﬂoBeramese -[fm(;llceovel’eﬂ
pil ot data rovi g S [ a wt
a scal i ng Pg}ﬂrg St %df’%g? htaall 'ﬁe{&ﬁ Aeﬂg‘g{}g? é‘?I“BWI@‘cS‘t?Q& 50351%?%@ 4 éﬁgé“ %gl ed

pi | ot dat anes gaquended SondawlycHoas(pileti channelececan theepristidedr byn yiihgt
channel 232 to the proper summer 240. 25 The hardware as descri bed above is
one of many enbodi ments which support nultiple particularized transm ssions
frombase station 4. Other hardware architectures can al so be designed to
perfor m t he Functl ons descrl bed her e| n. These var| ous ar Chl tect ures are

Y ~rN




10 generalized as 64K, where K is the nunber of pilot channels reguy resR 2802
base'station 4 and is a power of two. For four pilot channels, the pilot

Wal sh seneswexsotan be PPPP, PMPM PPWM and PMVP, where FPCRASIONIETI
defined above. 5 In the exenplary enbodinent, a pilot signal is transmtted
with each particul arized transm ssion. Referri ng to FIG 1A spot beans 1l4a

and 14b require transm ssion of two gddltlon | | ot S|gnals Addi ti onal
transnmit 1p PGy fequensrs gREIReS ithpa| Sbitsfypears Walshe code
because ofmbpg ﬁptae\arta OPthlis, aﬁs&cwetleld han&éteoﬂpppptmw PPMPO!

beans 14, the |redt a, rt ilot si gnal and f or war d
link signd@ndB r's%es ﬁﬁifﬁf‘@%&etgﬁalsg seRuenge: ‘é?fﬁ&fﬁst @, 64rhifis

hi gher capdtideyosae ben@chmaﬁaeatynfmlﬂbwea by €8 efBitohll addies i Qéq’zdence
transm SSI ons f the *I ot ,si,gnal

t h t
t r ansnit Igpsdy bt f’a?i1 bépcﬂgrﬁ?e?% nsffrqﬁ'%ﬂ&{ gzt‘sneihgh%e‘ﬂ Irtfﬂy be
adj ust ed (fpﬁeweldl by d)64€b1t aHldnep sequehbe. adier denept whh fbet furrtlhiér extendedy of

the parti r ea

A bl ook ci Sgenids KRIREThanal 48nd colBANRRRY I, B BERRBIG™™
shown i n PN@lshi seqiendesr vxhr the |emenmlgr}alernbodxmtyehe @l zetem rsaqnem:eand
provi ded t # cri bed
20 above. B o S rEen) Prar ey ornear fae DRgpiIalor that a@?r"efrfgﬁﬁ@m i
n denddul aw&erllwmtqtethaaaram élrﬁceonabdrartﬁrmssméﬁsto Bréntain epBypdianzeo.

Each corr elyfithothe3ED0saa855Es a differ ent mul ti path conponent of the

onj ugate ol t1 Yeng: DeBefinach PRIGAR] bE fire Hilthndhenagea SeerRiefe Bhor
PNl and 25a&f>lﬁamu®ﬂclesttteo pabsaritn ihventiespr eBitst, thed rArdben. of hwHiehpl ex
conjugate fultij ey

nmul ![I gl i erse\ﬂlufeﬂ&lr]ya&%ﬁ%;?%?} %ﬁ*&g £ §§gnﬁrﬂ.@ B%[slfg %ﬁj' al?%a%e?e %a?%ucéﬁb% dat a
i s prolb dethet adaitioniappilet shappalsan§econrd, imdheidxemplary @kmb@dmtaﬂﬁathand
326b, eSpﬁ%%‘éﬁB}’t PNbefkePc' ?thﬁlz%az?olagﬂ @hat cﬁﬁf\r{@% tdoptﬁétt@:‘arélﬁﬁgdfog dat a

with the seqguen assigned to rrel ator d Q
dat a from PAPY Pigmaly §%§22§3 baams 3984507 S: aatdom%al?% & aeveahﬁpat oifblreiAee)e 324a

and 324b, w&mt oY &eyhoviall dfhBe@e/BE@DYS, S d@nﬁ toaﬁﬁll!fm’namé Sactite

accumul ate dat a r the 64-chip intgrva .J.engt
sequence. (Efe‘é?f‘\}de‘a«@g’ pets Of nTEuy esélaFPBntsaﬁl l%g‘org%{zi \é\ft{g\?l ded
to dot2(r obetferenice wiftthgd 28lot Rhanhek tr adjarent ar8@6a mirdnBd6sirnde chegrilathe |

and Q dat il harPidrilogtdl L S SRAABRMCEPYE) raRR! GRGANLR. 103kiao

correl ator e decover si gna erat|on of
pi | ot correiinimak 181ke|tEaffic chanpelp B’él%\ﬁ aqlﬁéeﬂ“i Iaf%ﬁseﬁsﬁnql rerst W%)l@hded to
dot producthdririets!i ThézBberlddits RfOdusdridd Beliov. 328 COWDUt es the dot

product of the vect or a nmanner n the
art. An exenpl akﬁmpeeﬁﬁ‘gotpﬁg‘ﬁt lgitrego#ﬁtbr]ggd% %‘Pé ﬁ%ef%m(ﬁ’ %r \Aﬁ?é‘é
det ai 125 n tel5. Thet fortvakid lirk ﬁ@ﬁﬁﬂﬁﬁsloanfnom dodsé E’talh@]i CMRREE%tE)@'fatEIROBUCT

| RCUI T",
"hdor por at G BSBRjserids HRAR (A Sim-dibEco it Heanl VP G Yoot Baths 14,
vect or cor aedridrhdl Ag &@Wmend%vb&eépﬁbbaa@ﬁtlﬂ €t bpedirested itrdiffesenti ng t o

the fil ter fc c&vért ©hteas ahhecaanﬁtwé deteereht 5iR6s.VSH6Ohamsnd AhH des a
si gned sca ar o tput to onb| ner . Conbi ner 330 conhi nes the outputs

from correP8edrte MrEeass; eaPAHY A éﬁ‘l?fé’é’l g REFOrBaEtnd RSt Staten ved
si gnal 340 aRGshititeTerboranoki petot@istaticnd en@tﬁm dag eaatle Fod3xamplag PN

d der .332-.d d t th the | d
he demoauiLi L5 Iy Bagrglige darafosiies Ja sSfiohe Sksich 62%63%5%8&%@%%%%&7 “326
is describeal remotte)lsltzmms 6l and ebcaxseng | spoy beabolidayemd to renrpite ostakogrfa s

from part| g]ng) tah??ﬁﬁ“ ssions 15 are spread with the sane short PN
sequence bu 5 different pilot Wal sh sequences. For each
sequence i nt ervé"lIG WBiisla diageamcof pnpthetuexgemplary fGPMAecelkerfhieaCPM8. 95
Vil sh 5591206 earl % gltagg&%ﬁécfg @k éerc%tst *te 1hntl?@aﬁﬁnn@f‘dd€é@'ﬂfeﬂt YR Sthe

channe S are accu stored_as th nd | ot val ues,
respect i veljorementiongt B-3i PatenfalNes 5‘@2 ZSP?e cﬁiqoéﬁ]tl 48 i elosalized er val

are Conbh anjaﬂMnﬁl??]fo?lﬁWhlé‘qu? ngécﬁaﬁdel&ga Eétrtmp'lsé/'h qaag; sﬁequertﬁeﬂ@tler ;/al S
in accordance w e pilo ot hesi s bei sear che xanpl e
LSt 1 haibare PTG TERSTEI BCEaS) S C TPt St Bl Sy
sequence i geetoyals, orpitotell a8d Far,exaznplied ikXEIGanB, basesstdtiQy Atmnkshetspid ot

val ues accunul ated for the imediately prior three sequence 25 intervals.
Then, for the PPPP pilot hypothesis, the decovered pilot conprises |d, PPPP
=Ilp+1I1i +1Z + 1g and Qd, PPPP = QO+ Q +@ + @. Simlarly, for the
PMPM pi | ot hypot hesi s, t'he decovered pilot conprises Id,PVWPM- 10- Ii + |2



30 I and Q pilot values. The energy of the decovered pilot can be U:ﬁ)rmme}ﬁgz

as Ep = [ d2 + 2. Many benefits are provided by the pilot_¢
gener at e Q IM38¥cor dance with the present invention. Fi rstpcﬁbﬁgdgﬁh‘r?r‘t’;’er of

Wal sh sequences available for other codg channel s is not affected (or
reduced) since 35 63 are still availabl® for the traffic channels and only

VAl sh SeqYAGRe SEfdn fe t?SHelop 6l o Relitie GRARNR! Be al dh 5o RADH L'V

i mport ant en capaci ons
suppor t ablremsge tﬁaasteorsﬁ tinopector lécsangdhto rempte |statma§ednvwetctorrr16a and
changes tﬁ’ (E@enqglVA architecture as defined by the |1S-95 standard. 12
Second, e exenpl ary enbodi nent, the sane short PN offset is utilized
for all pilot chaneds sliagram gef @ém%ﬁmf@}ar)br foawardi bek ntransmissjoni rod

signal g fr&&lpﬁ{g]hsfﬁ@af@%dsﬂd@ﬂsm FIGODS Wikhidl Bakd Etzﬁgm lgn dtathﬁs@ufc%f art

sectored cel | ot si gﬁ each sector is sprea
sequences 30 I‘Fé\ﬂtﬁésd‘ihﬁf @?*én'{o frapgmite r%@@%?aﬁtﬁﬁﬁn@ alBeadad 6f the

g:\ll ot si QWM&H{&B fmr@%wrﬁaﬁ 192 tv?mc]glf a5t The Qﬁ'ta vvthtt ém{d‘d%?echfte fﬂo”
sequenc I erent O orres 0 at o e
cector 1 At BT 3 PUEIBIGPEAE Teanise Dofhes SURBS. Siannel | ament, eq

transm 35|msthaneoﬁponadmail fericoeles ahve dultar CRENartyLsits; esdoodde taibbitsl Wit h

once: a0 oRiriak] %‘él]e‘?%oﬁﬁﬁ ”cf%ge%?rfaﬁ*ﬁ%ﬁt*ﬁ rBeriatesdt R0% Wit e ludSoD | oo
fromt he dongdiNssequehcd, antl cQveid bhe \sgkareb @isddtaemtfbedwéaislveseqmncd t he
addi tion ofpd e;ﬁgi’ff‘é HanP! ﬁa”@loﬁe%ﬁ%ﬁel agdep! E&?Séedcﬁwchiigort of &Pt he

active set and t he cand et of renpte station ified
by the prearhiculagizedt HansmissipRe (@:8enfrdr \SPOVHBRAME ReCtare ANt eplgqcaﬂlo ol$ 6 can |
t realt t hte datdr\]&hea:camaabﬁ%\ﬁey@rtscht wddulaber &lhdll Qiadéﬂlsﬂar S(WP?“QR TMthz)rr?nner
simlar. tg rom.,o r sec cells Ci e set O
acti vg and“éa?ﬂﬂ?ﬂa‘?rée i |52‘P§V tdn E:ién;p Sfpg,%g{?l g’ m#ﬁFﬁ
obt ai ned Wamxtmaﬂ&ﬁeaprpada)ttheoc@@@dorda@erv thh%l Sémrt d?N1 eprds g ni ned
20 thresho f. i Lot I \V/ d

sl.eg]% é)ar £ Cuei ﬁiﬁgyd atd' is t B! hlduih@dty éﬁ olgt ass% %F‘Slt

t hreshol d, Yed 1 anSni sgi on correspon

si gnal cargtnﬁsiramecbanSQIHe, aodi modualaded adignakis éfltqrmu@cgnuente@ @nd

Al ternati vaﬁh hfxb& t TR RS AERNR! s 1ps§ QfarbntitRd ich Felwird wmepuo
threshol d, gartlcul arized trans sion corresponding to this pil

si gnal?%an }'58“8 RENENE 1 t he 25 act i ve/ candi date set. Simlarly, handoff

bet ween parti cuAatemefé $tationrd, thie doswasd link dignadl sdreteivedranastendaniizar to

t hat perfor X ary, P r tore l1's 30
The presen? 8#%4 grg ig%é‘? Ut q{ \ngt%ﬂpro?eﬁél&%} n%élgvf lge%er?rggh‘g%ée for
sectored cébwgcomwr&&c gradrasure) demodalates 9 mnst guaatides ctheh sigral.or ddhecel |

uses a d' f§ aQk pr6bided rﬁlﬁ'ﬂr??ﬂlﬂ@?ﬂ <) Wwh f& éﬁﬁé&ﬁé EHk
R e e O

For exanpl ghe Walsler@q@eﬁ&@tm derbtates ahe dérdvasal sladd ivdith 4het fiRopaidd | 0ss
oo B, SRR S A AR Sofl Mo oSN AR, iy
recei ves ademoﬂ&lator 136 are combined and descrambled with the user long PN
sequence. The descrambled (or demodulated) data is provided to decoder
30 138 which performs the inverse of the encoding performed within channel
element 112. The decoded data is provided to data sink 140.
A block diagram of an exemplary channel element 112 is shown in

)

FIG. 3. In the exemplary embodiment, channel element 112 comprises at
least one traffic channel (or code channel) 212 and at least one pilot channel
35 232. Within each traffic channel 212, CRC encoder 214 receives the traffic
data, performs CRC encoding, and can insert a set of code tail bits in
accordance with the IS-95 standard. The CRC encoded data is provided to
convolutional encoder 216 which encodes the data with a convolutional
code. In the exemplary embodiment, the convolutional code is specified by
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The present invention has been described in the context of Walsh 35
sequence zero which is reserved for the pilot channel in IS 95 sy@tﬁém.R'zﬂﬂz
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conpri si NghibhKa of e £55ShA pil ot data; and covering said pilof data
with a pilot V\ﬂ%taﬁ'psequeen‘gée1 saﬁ?g pil ot Wl sh sequencteBcorrprl sing a -
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20 above. The dlgmzed I and Q data is provided to demodulator 136 Within
demodulator 136, the data is provided to at least one correlator 310. Each
correlator 310 processes a different multipath component of the received

signal. Within correlator 310, the data is provided to complex conjugate
multiplier 320 which multiplies the I and Q data with the short PN; and

25 PNg sequences to obtain the despread I and Q data. The complex conjugate

multiply removes the spreading performed by the complex multiplier '
within modulator and transmitter 114.
The despread I and Q data is provided to multipliers 322a and 322b
and pilot correlators 326a and 326b, respectively. Multipliers 322a and 322b
30 multiply the I and Q data with the Walsh sequence (Wx) assigned to that
correlator 310. TheI and Q data from multipliers 322a and 322b is provided
to accumulators (ACC) 324a and 324b, respectively. In the exemplary
embodiment, accumulators 324 accumulate the data over the 64-chip
interval, the length of the Walsh sequence. The decovered I and Q data
35 from accumulators 324 is provided to dot product circuit 328. Pilot
correlators 326a and 326b decover the I and Q data with the pilot Walsh
sequence (PWy) assigned to that correlator 310 and filter the decovered pilot
signal. The operation of pilot correlators 326 is described below. The filtered
pilot is provided to dot product circuit 328. Dot product circuit 328 computes



4. The method of claim 1l wherein said pilot Wal sh sequence is 128

| ength. 5. The nethod of claim 1 wherein said pilot Wl shpﬁﬂ&%@%@gkﬂ&gﬁhz

chi ps i NMMGE#PS 6. The nethod of claim 1 wherein said pi equence
is 64 times K chips in length, where K .is a nunber of pilot Wal sh sequences
avail able. 7. The nethod of claim 1 whdtein said pi |l ot WAl sh sequence
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conpl ementPRYDEKGLEARE YIS cassigneddtanthel assignesrofsdwguprasent invarrtion. amdhe
met hods of ifkdipkdtedl By fifBrehcdHeReit| DBt Braduiit! diftut 828 Projeltselivt 4l Dased
on a gain o parti cul a}rﬁlz dtra sg‘nﬁss on erein sald auxiliary pilat is
t ransni tt&ﬁ?ﬂ??r@% HERR HESPVETes A QRIG 4%, VécF%'pﬁ?ﬁeéPom i;? the \al sh
sequence iffte¥edipiidt, Raseplied tRe apiplRtudeloft @RI ERErsDiand pFRALRS a sigred The
method of claim1 wherein one g,*%trl E%‘Eﬁl I %ta | sngl;r),ow d%c‘ii! for eac
par ti cul ars3i88 QUERHE P sorphines 3301, LOopdhipgy 33P combines FePBIRHIEAITOM | ot
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auxi | i ary dsspoeasier 332 despreads the data with the long PN sequence and provides
the demodulated data to decoder 138.
The operation of pilot correlator 326 is described as follows. In the
exemplary embodiment, the pilot signals from particularized transmissions
15 are spread with the same short PN sequence but covered with different pilot
Walsh sequences. For each sequence interval, which is 64-chip in duratione
for the exemplary 1S-95 Walsh sequence, the pilot signals from the in-phase
and quadrature channels are accumulated and stored as the 1 and Q pilot
values, respectively. The I and Q pilot values for the current sequence
20 interval are combined with the I and Q pilot values for previous sequence

intervals in accordance with the pilot hypothesis being searched. As an
example, assume that Iy and Qg are the pilot values accumulated for the

current sequence interval, and I and Q, I, and Q,, and I3 and Q3 are the
pilot values accumulated for the immediately prior three sequence
25 intervals. Then, for the PPPP pilot hypothesis, the decovered pilot
) comprises Igpppp=lo+I1+I2+I3 and Qgpprp=Q+Q+Q; +Qs
Similarly, for the PMPM pilot hypothesis, the decovered pilot comprises
Iapmpm=lp-I1 +I2-I3 and Q4pmMpM=Qo-Q1+Q; -Qs Thus, the
decovered pilot for all pilot hypotheses can be calculated from the one set of
30 Iand Qpilot values. The energy of the decovered pilot can be computed as

E, = Id2 + de.

Many benefits are provided by the pilot channels generated in
accordance with the present invention. First, the number of Walsh
sequences available for other code channels is not affected (or reduced) since

35 63 are still available for the traffic channels and only Walsh sequence zero is
used for the pilot channels. This is particularly important when capacity, in
terms of the number of remote stations supportable by base station 4, is
sought to be increased with minimal changes to the CDMA architecture as
defined by the 1S-95 standard.



conprises an all zeros sequence. 16. A nethod for receiving an auxiliar

pil ot conprising the steps of receiving a pilot signal and provﬁjé%g7 AR)iﬁE]ﬁ?
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spread with the same short PN sequences but covered with different pilot

10 Walsh sequences. Thus, the pilot signal is only despread once and the

decovered pilot for different pilot hypotheses can be computed from the
common set of I and Q pilot values as described above.

Third, the addition or removal of spot beams, sectors, and picocells to

or from the active set and/or the candidate set of remote station 6 is

15 simplified by the present invention. In the exemplary embodiment, remote

station 6 can treat the pilot signals covered with the pilot Walsh sequence in

a manner similar to those from other sectors and cells. Specifically, the set

of active and candidate pilots can be maintained by comparing the energy

obtained by the searcher pilot correlator 326 with a set of predetermined

20  thresholds. If the energy E; of the pilot signal is above an add threshold, the

particularized transmission corresponding to this pilot signal can be added

to the active/candidate set of remote station 6. Alternatively, if the energy

Epof the pilot signal is below a drop threshold, the particularized

transmission corresponding to this pilot signal can be removed from the

25 active/candidate set. Similarly, handoff between particularized
transmissions can be handled in a manner similar to that performed in 1S-95
systems.

L Auxiliary Pilots for Sectored Cells
30
The present invention can be utilized to provided improved
performance for sectored cells. In accordance with the 15-95 standard, each
sectored cell uses a different PN offset of a common PN sequence on the
forward link. This architecture does not provide forward link signals which
35 are orthogonal to each other and this can limit the performance of the link.
For example, if remote station 6 is close to base station 4, the path loss is
small. This enables transmissions of high rate data over the link. However,
if remote station 6 is between two sectors, remote station 6 receives a



to said decovered pilot is renoved froman active set if said dec \Gerr,ﬁ\ck 200
pilot is below a drop threshold. 23. An apparatus for receiving a 2
auxi | i ar WO918€05conpri sing: a receiver for receiving a pi F’Sim@g B3 and

providing pilot data; and a pilot correlator for receiving said pilot data

and providing a decovered pilot. 24. THe apparatus of claim23 wherein said
pilot correla |

or ,conput es sajd decqvered pil ot based on a pilot hypothesis.
D5, “The. aBiRARIE 0 MB0, ob NANGTRNAESARH SENG: TerIedrathr JBEPR os
sai d pi | obrthaganal esignal eirgetferznce, bather Mhlanh thegmahc eoise, plisvtsletHe and Q
pil ot values. 26, . r S .. . m 23 ein 1 d, pilot correl ator
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i nt erval sthat arec ortheogomal toh eachpiotiner, Hhpoothesisector pignal dnterfexeratec tver ed
pilot.c27, A r [ i g | Lcul ari t 1,SSi ons
Corpr &1 g FREEE e BR SR Bf RSDRR Bk el "l bogible WA e
par ti cul athersplincise minssseme viesidugl nbarenthoganalh sigaglidntestereneri Witdy i ng
pilot sig rty ' t LSSI ] dj r | Ot
el oh sequprRBonal BBy P e R e couetid Z’Vd*‘g{‘? o, e
sequences aatenrgesiale) impsayed brdhe digsrsiy Rrayidraeby 2be mubtipledeshs-of claim
f28 wher ei 3_ sali Fl"h'é%tt@mo‘é@hﬁ? SIEHIS e providd rbyslagy\%n‘aeffé@rr@- ortbogbnAEt hod
or pié) V! ahgﬂialryn%ri%ig ?oxp the s()erc{g%g],c&sihg cﬁff%?ér&tl Waidh It%'aef?ic channels for the
traffic in adjacent sectors, and minimizing the time difference between the
signals received from the adjacent sectors. This time difference can be
accomplished by using sector antennas that are in close proximity to each
other so that the path delay between the antennas is smaller than the chip
15 period. The timing of the sectors can also be adjusted to compensate for
time differences. '

IL Auxiliary Pilots for Picocells

20 The present invention can be used to provide additional pilots for
picocells. The picocell can comprise a localized coverage area which can be
used to provided additional services. The picocell can reside (or be
embedded) within a macrocell and the macrocell can be a cell, a sector, or a
beam. In one implementation, the picocell can be implemented using

25 different transmission frequencies. However, this may not be feasible or
economically practical. The present invention can be use to provide
separate pilots for picocells.

In the exemplary embodiment, a set of Walsh sequences which are
not used by the macrocell can be used by the picocell. In the exemplary

30 embodiment, the picocell aligns its transmit timing to that of the macrocell.
This can be accomplished by one of many embodiments. In the exemplary
embodiment, a receiver at the picocell receives the forward link signals from
the picocell and the macrocell and adjusts the timing of the picocell so that it
is aligned with that of the macrocell. After time alignment of the

35 transmissions of the picocell with those of the macrocell, the transmissions
from the picocell can be made orthogonal to those of the macrocell at the
center of the picocell by using orthogonal auxiliary pilots and different
Walsh traffic channels for the data in the cells.
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FIG. 5 shows the effect along line 20 going through picocell 18.

30 However, if the mobile station is not on line 20, the performance can be
calculated. For a given distance from the picocell, the performance will be
bounded between that given for the remote station at the same distance, but
on line 20 and being closer to the macrocell and further from the macrocell.

The present invention has been described in the context of Walsh

35 sequence zero which is reserved for the pilot channel in IS-95 systems.

Other Walsh sequences can also be used to generated the pilot Walsh
sequences of the present invention. The selected Walsh sequence and its
complementary sequence can be used to generate the pilot Walsh sequences

in the manner described above. In the exemplary embodiment, the
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orthogonal sequence can also be used and are within the scope of the present
invention.
The previous description of the preferred embodiments is provided to
15 enable any person skilled in the art to make or use the present invention.
The various modifications to these embodiments will be readily apparent toe
those skilled in the art, and the generic principles defined herein may be
applied to other embodiments without the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
20 embodiments shown herein but is to be accorded the widest scope consistent
with the principles and novel features disclosed herein.

WE CLAIM:
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receiving pilot data; and

covering said pilot data with a pilot Walsh sequence, said pilot Walsh sequence
comprising a concatenated sequence of a basic Walsh sequence and a complementary

sequence of said basic Walsh sequence.

2 The method of claim 1 wherein said basic Walsh sequence comprises an all
Zeros sequence.

3. The method of claim 1 wherein said basic Walsh sequence is 64 chips in
length.

4. The method of claim 1 wherein said pilot Walsh sequence is 128 chips in
length.

S. The method of claim 1 wherein said pilot Walsh sequence is 256 chips in
length.

6. The method of claim 1 wherein said pilot Walsh sequence is 64 times K chips

in length, where K is a number of pilot Walsh sequences available.

7. The method of claim 1 wherein said pilot Walsh sequence comprises a K-bit
sequence of a Walsh code mapping and wherein each bit of said K-bit sequence is substituted

with a basic Walsh sequence or a complementary sequence depending on a value of said bit.

8. The method of claim 7 wherein said complementary sequence is derived by

inverting each bit within said basic Walsh sequence.

9. The method of claim 7 wherein said complementary sequence is a second

basic Walsh sequence.
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13.  The method of claim 1 wherein said pilot data for all auxiliary pilots is

identical.

14. The method of claim 1 wherein said pilot data for all auxiliary pilots

comprises an all ones sequence.

15. The method of claim 1 wherein said pilot data for all auxiliary pilots

comprises an all zeros sequence.

16. A method for receiving an auxiliary pilot comprising the steps of:

receiving a pilot signal and providing pilot data;

accumulating said pilot data over a length of a basic Walsh sequence to provide I and
Q pilot values;

accumulating I and Q pilot values for a current interval and previous intervals in

accordance with a pilot hypothesis to provide a decovered pilot.

17.  The method of claim 16 wherein said length of said basic Walsh sequence is
64 chips.

18.  The method of claim 16 wherein said decovered pilot is compared against a

set of predetermined threshold.
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drop threshold.

21.  The method of claim 16 wherein a particularized transmission corresponding
to said decovered pilot is added to an active set if said decovered pilot exceeds an add
threshold.

22,  The method of claim 16 wherein a particularized transmission corresponding
to said decovered pilot is removed from an active set if said decovered pilot is below a drop
threshold.

23.  An apparatus for receiving an auxiliary pilot comprising:
a receiver for receiving a pilot signal and providing pilot data; and

a pilot correlator for receiving said pilot data and providing a decovered pilot.

24,  The apparatus of claim 23 wherein said pilot correlator computes said

decovered pilot based on a pilot hypothesis.

25.  The apparatus of claim 23 wherein said pilot correlator accumulates said pilot

data over a length of a basic Walsh sequence to provide I and Q pilot values.

26.  The apparatus of claim 23 wherein said pilot correlator accumulates said I and
Q pilot values for a current interval and previous intervals in accordance with a pilot

hypothesis to provide said decovered pilot.

27. A method for providing orthogonal particularized transmissions comprising

the steps of:
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28.  The method of claim 27 wherein said pilot Walsh sequences are derived from

a basic Walsh sequence.

29.  The method of claim 28 wherein said basic Walsh sequence is Walsh sequence

Zero.

30 A method for providing improved performance in a particularized
transmission comprising the steps of:

covering traffic channels of said particularized transmission with Walsh sequences
orthogonal to those of surrounding transmissions; and

covering pilot signal of said particularized transmission with a pilot Walsh sequence

orthogonal to those of surrounding transmissions.

31.  The method of claim 30 wherein said pilot Walsh sequence is derived from a

basic Walsh sequence.

32.  The method of claim 31 wherein said basic Walsh sequence is Walsh sequence

Zero.



