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Field [0001] The invention relates to wreless co % — %V
particularly, the inventi %mmmmﬁm“\mt radi o interface synchronization in
an asynchrgnous wrel ess devi ce. Background and Rel ated Art
[0002] W r & EYPbnes have enaldseet nobil e communi cat i onECHVER Y de
geographic areas. A wireless phone is not constrained to any particul ar
geographic location, but is only Iim’ted by the coverage areas supported
by a conpatible comrunication syste Many different systens have been
established for wireless comunications. Wreless phone systens may be
based on code di vi SMDMIWEEBF&G@YWNIZA@@NN siyon nul ti %| e
access (TDMR), orthogonal frequency division nmultiplexing (OFDVM,
frequency nodul ation (FM, or sone other nodul ati on techni ques. Sone
conmmuni cgfjel@n systens and sonme wirel ess phones are able to operate using
one or nore of the nodul ati on techni ques. Each of .the_different

conmuni cat i on [@493] erelhgedpventipie felles 1OWIEIRSS CORMUBICHIQT Nipge BHUGHWY. di sti nct
conmuni ¢ . | to
operate. i Iga aE  E  PR 8 L
may be a dohimuwbicgtoredevideon or hi gher w rel ess conmuni cati on system such as
a third generation CDVA wi rel ess conmunication systemor a d obal System
for Mbile comrunications (GSM wreless communication system There nmay
be one orBdmproundandReatdars for a UMIS. [0004] For exanple, a wireless
communi cati on device may be designed tQq Pdlsgﬁﬁrt one or nore GSM standards,

such as the st%Mlar dsWiflees ey YFeef“iBl _ ¢ FOMEHPICBtons naYeL Wide pr oj ect
(3GPP)” a%}g ﬁﬁﬁ?@da?é?ig 'R \Wﬂﬁes%%&es Rerdtl éondtdifia wWhedye parBsuldregedhrap@E&PP
specifica |%)n' refers to all M specifications including those covering
GSM  Evollatdtion, b@ESN EDGE)limigdo by theagovetesRaieas Swpeiede by Gpreompatiblg GsM 3G,

i ncl udin i ml e tations r IV ] [ I GadilQns System
(OrS) . Tem B s C s dtrabi KGaG (D oeh SERITIE R T oY Ged
by Techni @maimspetibis. CRirtless phGeosypiemé EBEhe basetl oulicode dyision fmubtiple oaessi n seri es

?|1 T |hr Er?&DﬁAg,OEim%SMv?s?(l)xy rﬁlgl’éiﬁg éc%cslsqek’fDﬂlAl)f Io;tﬁoéoln!all Ifréaﬁe?lgyll ldiViEiBﬁ LT H

multiplexing (OFDM), frequency modulation (FM), or some other modulation techniques.

Some communication systems and some wireless phones are able to operate using one or
more of the modulation techniques. Each of the different communication systems may
operate in accordance with one or more distinct communication standards.

[0003] A wireless phone may be configured to operate in a Universal Mobile
Telecommunications System (UMTS). The UMTS may be a third generation or higher
wireless communication system such as a third generation CDMA wireless
communication system or a Global System for Mobile communications (GSM) wireless
communication system. There may be one or more specifications for a UMTS.

[0004] For example, a wireless communication device may be designed to
support one or more GSM standards, such as the standarc!s offered by the “3rd Generation
Partnership Project (3GPP)” and embodied in the 3GPP specification where the term
“3GPP specification” refers to all GSM specifications including those covering GSM
Evolution (GSM EDGE), Global Packet Radio Service (GPRS), and GSM 3G, including
implementations for a Universal Mobile Telecommunications System (UMTS). The
3GPP specification is provided in a set of documents provided by Technical Specification

Groups (TSG) including specifications in series 01 through 13 for GSM only prior to Rel-

L
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*ACTI ONF WO 03/ 088527 PCT/ US03/ 11477 2 4, series 21 through 35 for 3GF GSM
RO9 and | ater, and series 41 through 52 for GSM only for Rel-4 and | ater.
[ 0005] Nearly all of the wireless comunication systens support sone type
of handof&Kp&mﬁgﬂp over. In a handoff, a nobile wireless termnal, also
referred t0 as USer equi pment (UE), user terminal, mobi PETASEYHAT nppi | e
unit, nmobile termnal, wireless device, or wireless phone, senses that it
i's nearing the edge of a coverage area supported by a first transceiver.
However, there may be a second transceiver that can prOV|de a higher

Y 8 Y el o B IOSE ST Rl BB B e

from t heonflyifs el l4raR A4 ver to the second transceiver. [0006] Hand off, or
hand over as it is coomonly referred, may be acconplished in a varlety of
ways. One net H885lof Nardiodlf ofjthe wiselass¢ommiunigaioTHeYBl@m$ Supportispme PR aF d

handof . u( IRACHTINRLEAL IR ol RELWAR N dicks LichiSlar A 1RATY S8 0, Lhe user

eqU|pnen I'S 'br oken bef or e cdonmuni cati on i'S es et ween
t he seCOthlpméxar(!iKE&I wser  tamihal hﬁohileedevﬂﬂumpbﬁenhmt Tmplmlbatehmnall’, Iv«&retws' iod in

whi ch the yser nt has 0. conmuni ¢ to the s stemis short
onounh. | GeHE R PIHEN o3t ey et dupeng it 538 0 & veried 659 FUROBE: o

net hod -oby Qaﬁ&gpﬂcrinsée‘ivérerfmvér 1526 ma) 38 Ad0debond tradicalver Ahit cah prsipfefa or soft

hand over, the user equi pnent establlshes comuni cation with the second
transcei bighehapadite of HerasRInfERmITIFRtipRS Rith othe Hiser eauwpmeRtandhes By | s

br oken. Q,Hﬁ-ﬁumlcgho?. syﬁgﬁmthaﬁﬂﬁgffqyee&r&ﬂﬁu%gﬁ “ﬁﬂxuﬂhgrﬁgé}teqﬁfﬁwpffmé “n t he

si mul t aneous two transceivers transcel vers 1 nvo
soft handir&btmnscewerrtethetse@bnpltnanﬁeﬂen nformation to the user equi pnent. For

exanpl e, duri VOl e4C the two transceivers nsm t identical voice
oAl T nt or ot [BAGK o HAES C&Er b i niter ST 5, BPOBA JRERES I DB apl e ¢ o
conmbi ne LERmpHkHBAFA §v£ﬁe@ﬁbﬁ\h@st ORle hietho8 6EhAE6S id tBrnfdd@ctherdhafiddi@! € hi gher
qual ity signal because identical _information is being sent fromtwo

tr anscel echasd andnd) the, commpumication diak JretwrgA dibe fiirst anseeinerdands et wser handof f "
Sof ter g&lgﬁm&m is % ol Tbkfhe BRnYflicatibd lifk §s L S&thg]eub%ﬂdché)xe%n&)et veen

mul tiple tors o a single transceiver. In so over, a single
t ranscei wenscaingr gnd the wher exuipmest. dbypically gheeiing in which the user equipment has

no communication link to the system is short enough to be not noticeable by a user during
a call.

[0007] A second method of handoff is termed a “soft handoff’. In a soft
handoff, or soft hand over, the user equipment establishes communication with the second
transceiver before the communication link to the first transceiver is broken. Thus, in a
soft hand over the user equipment communicates simultaneously with two transceivers.
The transceivers involved in the soft hand over transmit duplicate information to the user
equipment. For example, during a voice call, the two transceivers transmit identical voice
call information to the user equipment. The user equipment may be able to combine the
signals from the two transceivers to create a single higher quality signal because identical
information is being sent from two transceivers. _

[0008] A third method of handoffs is termed “softer handoff”’. Softer handoff,
or softer hand over, refers to a soft hand over between multiple sectors of a single
transceiver. In softer hand over, a single transceiver may provide a coverage area using
multiple antennas. Each of the antennas may provide coverage for a sector within the

aggregate coverage area supported by the single transceiver. A softer hand over



mul ti pl e antennas. Each of the antennas may provide coverage for a sector
within the aggregate coverage area supported by the single transceiver. A
softer hand over WD 03/088527 PCT/US03/11477 3 essentially operates

i denti cal | ft hand over, except that the hand ov ' Q en

di fferent ﬁg%?g??§gnd not dlfferent transcei vers. [0009](;@5@‘%0 ﬁ%ﬁgnent
typically continually searches for and synchronizes wth signals from

nei ghbori ng transcei vers such that en a hand over is initiated, the user
equi pnment is able to conmunicate with the new transceiver. Additionally,

hand over>RAM toaptcd Ri R Bip bitubaiR Nep aREby iy, PERERTRI ROphER = ot

conmuni caiffeent dettols sabaol diffirent thaswdidrs. Thus, the user equi prrent not only
needs to contl nuaIIy search for and synchrom ze '

? nej ghbori n

transcei vers,[00083 ysHser squiPpIFRh tyPicRly cApityally éeaE%‘ﬁi ofuas gy“@@rﬁplﬁ e the
signal s [ r S ﬂ@agﬁtﬂ%’ m ni ng
whet her W{tﬁg{%ﬁg\ggﬁp%l Pgéeﬁgﬁ%rgivm s%i%]fhaf)&ﬁg{aggr}c?ﬁ\;éra lsé ' hand over and
a softer ushaqqiummt ig fhde mmmmmq@atq)wehtthesmqmtrmmms Aﬂdwnﬂimﬂ@atsers wth two

di fferent si sour.ces.  Each _of r r

i nf or mat ?QSPP"’?WE{“%W‘E} ml tB%r?fcfcg%?I Otl qeﬁem)zrggg@@er&gt)kﬁgelﬁnﬁ o@&%ﬂon& ne the t wo
si gnal s #fiseddeatiahd trnsgéiedr 16 walich the cotiriunizeti lgﬂ@dhoullddmehmded t Tieast WO
transmtted signals originate fromtwo, different_sources., The tng si gnal

sources HayUSER CA¥PRER BOY OnlhMeRisato GPNtiuRY sREHD for W BnGlypuize

si gnal Sﬁ&'étﬁ)%ﬁngﬁhs@é“erp%é L@@f@duiﬁﬁényalsogﬂé%ﬁb{o@ﬁhtﬁﬁﬂlly dVilatd the signdld I'St
transcei ver transmt a signal to the user equipnment slightly ahead of
the ti rrefromenes@@omg trepseeiyess verord¢rawswr§ts in; peterirng jvehgthes pdfingg over

Addi tiongl IuMIOC&Pe propagation paths fromthe first transceiver to the user
equi pnen odre ikely different fromthe propagation paths fromthe second
transceiver t[0010]e uTkus, dbeng TBoft. haiihumer eandna isbfterhbari gveal thefusem t he

first transceiver vvere slgnchr onj zed ﬁ % %H?]I S fron]@t tﬂe fjﬁcond

t r anscei SWHPBNt siganltanepusly commuricates wi r’fwot CIt FHARSORETS TR " aPF i ve  at
the user g ek RAER tradimidd sfofrﬁﬁmhnatiomﬁatmg bk Qepidall Theffser iipatent hep1l] Thus,
what is needed is a manner of determining the timng offset of the S|gnals
recei vededmbing theetwoesignaly to rcéﬁﬂtﬁc% higher qualit qopbined signal- sHpweNes thed? ved from
the fir S 3 I I stens

such as t;f%/ns%rméasq da%lksegr egd"l e dﬁﬁm lrf:‘ﬁér?)eg[t%?lt‘g ggdglsgak%sg@?szetmrk
(UTRAN) diffefPitennas or d1fferent transcclvers The two signal sources may not be identically

synchronized. That is, a first transceiver may transmit a signal to the user equipment
slightly ahead of the time the second transceiver transmits the identical signal.
Additionally, the propagation paths from the first transceiver to the user equipment are
likely different from the propagation paths from the second transceiver to the user
equipment. Thus, even if the signals from the first transceiver were synchronized with the
signals from the second transceiver at the time of transmission, the signals may still arrive
at the user equipment at different times due to path differences.

[0011] Thus, what is needed is a manner of determining the timing offset of
the signals received from the second transceiver relative to the signals received from the
first transceiver. In asynchronous wireless communication systems, such as systems
covered under the UMTS Terrestrial Radio Access Network (UTRAN) or 3GPP
specifications, the transmitted signals are configured as frames. Each of the frames has a

corresponding frame number. It is desirable to unambiguously determine frame numbers



specifications, the transmtted signals are configured as franmes. Each of
the frames has a corresponding frane nunber. It is desirable to

unanbi guously determ ne frane nunbers WD 03/ 088527 PCT/ US03/ 11477 4 of
channel s t eing set up for a soft hand over. It i sirabl e
to det erm{r@%gﬁ]g@%ﬁe of fset of the signals from sources Fﬁ&@sﬁi&}gﬁe used in
‘a soft hand over. SUVMMARY [0012] The present disclosure describes

techni ques for determning frane offgsets. An offset determnation is
performed as a conplete determnation followed by a partial

re-determ nati on and update. In thi ner,.a conpl et eterm.nati on does
not nee ‘g@" SB’@P‘I“BE’E’Q@ S%tétprfgfiaﬁ%f? ngg?vﬁé K @ﬁ@?ﬁ%@%%?&%ﬁl&i% desi r ed.
[0013] | gyRRers& sl arisRm fioh dohfed Muehiy B usedih 2bftsehd &fera channel rel ative
to a reference channel is determ ned. A conplete frame of fset
determnation is initially perforned. The conplete frame offset

determ nation includes a determ mﬁi{ an offset of an integer nunber
of full frames and a determ nation of an offset of a fractional nunber of
full frames. [D0g2]f r aThé¢ eakntndisdiesurotedcribesetechniqies oot detdahiningsframé r act i on

| ess than_one  of _a full franme duration. The tot of fset

char act ePIfety AR offfRt deigpipriqns P?‘G?“f“eg P3 ﬂﬁomglﬁgsdg{erwnﬁoq ﬁ?gg%;ercg%f f onal
frame of {58kl reQRteminiforr MMhRIR. OhlthieimMaée s Ebipleteodetdimtnatior doesamepl et ed, a
periodic re-determnation of the fractional frame offset may be perforned.

Then, t heeddyp be perigraicd picbdimarnyaluseof tisfaaresrigsiedessied| east in part on the
re-determ ned[OOfl?»TﬁCt PO en{:%ﬁ%en?“ tﬁgﬁqveﬁt%}ég offddfof ddtlantel AIRivRRE g€t MY be
S ong as the | f f

I
updated in th nner 'so ast ractional frame offset
r e- det er péferaideochanad ibeateterminedl.or Aecbmpiate fftame. offdet defieunisatinn isoinitipglly f or m a

re-determnpatiqgn_of the fracti |, frane. of.fset a an he full
frame ofPEYMe STg%fcgpﬁftﬁga{ne gfg%geﬁewuﬁﬁtﬁ“,mci‘ﬁ&ef‘ ﬁggt\‘?‘a U EPO%?O tfg‘ng ff?re%r. If the
timer hagf Sxiptde@Onunbeof R flesnd Nddtdrininatibn bfvn difserndfiadmatiodal mmebeof f set i s
not perforned and a conplete determination is, perforned. However, if the

timer hasf fok franes (Rhe fractienal pumkar of framat aisalbdrdingh HHoRdSss BP0 f or med.
O 03/ 08852, PIEHh LS 1 4% 1o RUEF IESRRAETA s T PR NGan 0015] The

1
feat ures, jects, and advantages of "the invention w |l becone
offset with the fractional frame offset. Once the complete offset determination has been

éompleted, a periodic re-determination of the fractional frame offset may be performed.
Then, the full frame offset may be updated based at least in part on the re-determined
fractional frame offset.

[0014]  The full frame offset may be updated in this manner so long as the last
fractional frame offset re-determination has been performed recently. The decision to
perform a re-determination of the fractional frame offset and an update of the full frame
offset is determined, based in part, on the value of a timer. If the timer has expired, the
re-determination of the fractional frame offset is not performed and a complete
determination is performed. However, if the timer has not expired, the re-determination

and update may be performed.



nore apparent fromthe detail ed description set forth bel ow when taken in
conjunction wth the drawings in which |ike reference characters identify
correspondi ngly throughout and wherein: [0016] Figure 1 is a functional

bl ock di ag enbodi nent showi ng a user equi pnent icating with
mul tiple bgg)e%@psgz‘gcei ver stations. [0017] Figure 2 is aﬁ&@%ﬁ%&ﬁé show ng
an enbodi nent for determ ning and wupdating frane offsets in UMIS user

equi pnrent for nei ghboring cell transgi ssions. [0018] Figure 3 is a
fl owchart showi ng an enbodi nent for determining a franme offset in UMIS

user equi pnent. [0019 | i f ’ enbodi nent of
det erm ni ng uplink M@%Mﬁsﬂéﬁéﬁmm%nﬁ@ng a k-bit counter.
[0020] Fi gurepgpisp aTtht Quahay, tob]&:ts?ﬂn@ﬁ%ﬂiag@mf ok ifedntbiTivall cothanbi guous
connection frame nunbers. [0021] Fi gure 6 is a timng diagram show ng
Ic:I_er i vat i7(r_ror@ﬁpﬁaremnﬁﬁmﬂhbdg@ilt_ﬁbdescéptm@éfo}thdgw gglt@? f_’gg F‘;ﬁ:ﬂ"g;g 0022]
igure 7 i owchart, showi ng..an. & eI es i u t
Term nati on. :%dg lii’Elgure8|sya[ i

fl
par anet eP"ét%a{ﬁ? drawings 4 WICG ARG FRFSATS O a functional

bl ock di agd #hereih: an enbodi ment showi ng a user equi pnent configured to
determ ne the offset timng of fra relative to an.al.i gne hapnel .
DETAI LED DESCHIOB ONFjeye2i s Wé??%ﬂgﬁié@%rﬁq%ﬁﬁ@ 3P SEbpdin "nfq}?&?%%?set s of
mul tipl eugg}%gﬂ‘?ﬁlﬁnt%bﬁ)mlﬂlcﬁﬁﬂé)ﬁﬂ?nﬂﬁfpﬁf Base tHiR&Sver e@lidisques al | ow for

determ ni ng Imng offset of a channel relative to a reference channel.
In one enbodi MMT] uFeguredds pritowchirs shayring guembodipentgior dptaimBing @ate of f set
paraneters between siqnal ' - MASHL Nealbhidsibtrose of a
nei ghbor iuﬁaa%[nggﬁg}%qﬁs%? - tmje]!sﬁg}élfqul %l:élﬁ{n%ﬁ%&?@ g](l)%‘%e?lgfjar ed to deternine
frame of fset [@ABRMERuse 3Sisch flawckarstowdnglan eobediment forsistrminingnawi t h sof t
handover s bet ween baig stations in an asynchronous w rel ess comuni cation

system \fdMEHLSEds RMe%77 6 [0025] The frame offset may be

denoted in tefgiopf & & a Rbwdhidhtlof bk SBSdime:fos eterdrtining uplirtli DPGE f r anes
offset. Once an 1nitial determ nation of the of fsets has been
connection frame numbers using a k-bit counter.

[0020]  Figure 5 is a flowchart of an embodiment of determining unambiguous
connection frame numbers.

[0021] Figure 6 is a timing diagram showing derivation of frame numbers for
a variety of different offsets.

[0022]  Figure 7 is a flowchart showing an example of updating Tm and OFF
parameters after initial determination.

[0023]  Figure 8 is a functional block diagram of an embodiment showing a
user equipment configured to determine the offset timing of frames relative to an aligned

channel.

DETAILED DESCRIPTION
[0024]  Various techniques for determining offsets of multiple channels are
disclosed herein. These techniques allow for determining a timing offset of a channel
relative to a reference channel. In one embodiment, user equipment is configured to
_ determine frame offset parameters between signals from a serving transmitter with those
of a neighboring transmitter. The user equipment is configured to determine frame offset
parameters, such as OFF and Tm, used in association with soft handovers between base

stations in an asynchronous wireless communication system.



perfornmed, the user equi pnent may be configured to update the offset
paraneters to re- determne the fractional frane offset and update the
nunber of full franmes offset based in part on the value of the

re-determ ional franme offset. The full frames o

determ neda]t%g’?’fbogesggérre positive integer nunber of franes fPI%ﬁ"??lllsl?ract|onal
offset is a fraction of a full franme, when added to the full frane offset,
fully determines the frane offset. [(0026] As part of the frane offset
determ nation, an unanbi guous determnation of frane nunbers nay be

per f or med t echni ques, for napbi t he
frane nunber|a{4’88%sso&h‘%l{r \Rﬁn %q'%ﬁyﬁ&ncggmgﬁérh e @Hf’k'gll%b%acﬁﬁél srgitn(g)gbe set up
are al S0,k Gh@BaslidASY inibs ofRES ©Orice Gh Mhiflaledtdhaiiatiorn oft the bffeets husdoeln guous

determ nations of CFN for nultiple channels g; % gngl e counters. [0027]
Fi gure 1pefiowmedathe gmmsaripmentonay da cankigiss te Ypdaitie Of sePapmpiarsioss

comuni cgti BeP B AYISBHBs BBiYet Bsed HMTS
wirel essgetp ‘H@@ &%%mgﬁsggse??d 'ﬁl\/l%%{ggrgérﬁg;slterl al Radi S Acez:esse I{letvvor k
(UTRAN) . pada@n tlmmmmome |r@dets[ymn@1nﬂrm0naief@mméfsetr Ther @wlleames offastiivns, 110a

and 110b,, here nna syst ne
system ﬂF’FWHﬂ@it‘bh‘f §P’?%°S gge‘mﬁ%{qugﬁ’n? ﬁ{rglln gsa&rido%’ %ra\éﬁé 18&% ?shgl s
under st ogdctdiods 4 il AR WHes alldedrto SisfulinfrdDoffiwy, fsl]bpﬁaemnmaanlye framber of
base stations. Each base station 110a, 110b provi des coverage for a
cor r espontfbaig ceII 120a, 120b. The coverage areas or cells 120a, 120b
supported by fdy 36 t"‘%sbgyaﬁ ?ameO'}&nﬂel%fsetll&Ebn%ﬁu&hO\m URargdeeT | appi ng.
However, it i ersto that where nore than one base station is
supportedeueﬂnmhtmmomﬁamecmnnhms Syt mqm@medhevérémsm@hmsbmﬂ@d % each
base statlon ma not ..o rIa t I t hree
or nore &%FB’O%CW%H\% umbb“ijﬁl nas%’gi\%é3 rd g“élttaﬁ gl? gg Cléér:hnglg a y
nut ual I'y chﬁ?ﬁ@isuﬁi e sel A28k Be@aiuswasémelempxer aThese tafhnidues (ftmlnnl:nl that i on
system 100 within each cell i substan{? SI I i dent. p’i e di scussion
will focuwsasbizsens d@}&é@&ﬁ‘mﬁ ofyf~ ruifiple chanmels ysing SRRt | o 1109
supports covef v citfhl sydeHa00 Toefigrdtioas a wieelesse or nore
Mobil e Stati orlnm?l/s Y %%?gfll%\gs;p%vl\ﬂnﬁﬁn theycel | 120a g€s?jlrrml taneousl y
conmuni cabinngmisiation swenbaﬁh;e witelessorprImgcatin sysin ey be a M Sabigelesiown as
portabl e 03/ 88527, PCT/ 7 fUHY st@d t hat
the M5 1 n%&‘ih & ap%%%%%ﬁegm}g f%%etbvm ,Qﬁ)", THe
commumcatlon system 100 has one or more base stations, 110a and 110b, here shown as

antenna systems typical of a wireless phone system. Although only two base stations
110a, 110b are shown, it is understood that the communication system 100 may support
any number of base stations. Each base station 110a, 110b provides coverage for a
corresponding cell 120a, 120b. The coverage areas or cells 120a, 120b supported by the
two base stations 110a, 110b are shown to be overlapping. However, it is understood that
where more than one base station is supported in the communication system 100, the cells
supported by each base station may or may not overlap. Additionally, the cells of any
three or more base stations may have some common coverage areas or may be mutually
exclusive.

[0028] Because the operation of the communication system 100 within each
cell is substantially identical, the discussion will focus on the operation within a single
cell. A base station 110a supports coverage over a corresponding cell 120a. There may
be one or more Mobile Stations (MS) 130a, 130b, within the cell 120a simultaneously
communicating with the base station 110a. The MS 130a, 130b are shown as portable



phones operating within vehicles, fixed position phones, wreless |ocal
| oop phones, or any other communi cation device. The base station 110a
conmuni cates to each M5 130a, 130b, over a down |link and each M5 130a,
130b communi cates to the base station 110a over an up lPJf ‘;I;n ﬁgase
station 1198 %¥32%comuni cates with a Base Station Contrg P ? C) 150
that provides the conmmunication link to a Public Switched Tel ephone

Net wor k (PSTN) not shown. [0029] A l\/§ 130c in a shared coverage area nay be
in conmunication with two BS 110a and 110b in the case of a soft hand

. The M5 130 be t [l h +120a.
Suppor t ophapgs BHeltriF nbderiiasd it e S: 1LB 1Y DY &F Bgb g R ORRBIE 00, | o
by the sg&qj@g ﬁgég%?%?ﬁithiﬂ_%hﬂémh%ﬁih&ﬁl pEtEel, SWirdl6s 18cull 16dpephbiies, BBOC need

to hand nication fromthe first BS 110a to thel\%ﬁi? d BS 110b
in  or detny ahertdommvBicaB@cdavicendihgbeserstation d HpAoMERHIicIes 1 FAch 130c
needs to able .to nchr ani | Dinfidd MHebatgatpgaans BS 110b
in order 1?@’%‘?&3 %%’Yﬂ)ﬁ'ﬁ(ea t‘-iheél&1 I;;/I&giﬁa s an even%chfaaFlty hharallq of . [0030] In a
UMTS SYSbedPas wphinksS The bise qtadong ¥ 102 aisosiommudinptes with RJEAse Sttice Gapien]

EDVA
W CDVA t the d link and .up. |i fi . ti f
oo oal Genasd talperors e Sermgricniops i & S SV TabMonECt | ON ©

Downl i nkFQg)gd' Lt LRy owal Channel (DDPCH) is configured as a sequenti al
nunber o rra??és 0)1? information. Each frame is 10 in duration, and is

ns

di vi ded into EI020ken AsMSt B30c iEashared eaverage @r@ ME¥REHN COPTRUBEion ¥itat i on
correspondi a l,cat ' olrLEREN thdeCrvering a
Dedi cat eawﬁﬁ%sf@a@ﬁ?%{’ @%ﬁ%ﬁgp"fb@&&f‘@%ﬁ 'kl;gr cﬁgjr?n_el known ag t he
Common  Caihay Glord i Sbeeaige Geant 2Ok s(FORSHDy ithe fironB$ d l0zeendaigtogthe poVeragey CCPCH
(PCCPCH), one or nore Secondar S- CCP i ndom
Access ClEariePb pympagted by 66@??‘}/?@%&1&% m@%ﬁ'ﬂ%@‘?fgsﬁﬁg{]@ﬁga%p%gd to
dedi cat eq3603008b Rarid it 46 BorBmuiRE A7l G theint BS| 11GhnarthebecoRIESH) 1Qthat i s used
to broadcast systemcontrol information  such i\? § readi.n Cﬁlde used
Wi t hi n a orddrifor the Mgl ¥gIto mqmmpcwn@vmic%“%éﬁ'ﬂsegif §1 @dﬁﬁgﬁmw%ﬁ& el
| ncl udes  Lhe F_{?gx?z%qgscto {Haﬁ+r1 WREPe sebHdCBS & 80 nQRd&r)s kSt @mibine el

I'on.” Such ce

specific % §Y specific information may include avail abl e
codes Wi tdignals ahthevenalally ha® &3/ 088527 PCTI US03/ 11477 8
[0030] In a UMTS system such as a Frequency Division Duplex (FDD)

Wideband CDMA (W-CDMA) system, the down link and up link are defined as a

collection of logical channels mapped to a set of physical channels. For example, a
Downlink Dedicated Physical Channel (DDPCH) is configured as a sequential number of
frames of information. Each frame is 10 mS in duration and is divided into sixteen slots.
Each slot in the DDPCH carries information corresponding to a Dedicated Physical
Control Channel (DPCCH) and a Dedicated Physical Data Channel (DPDCH). Another
channel known as the Common Control Physical Channel (CCPCH) is configured as a
Primary CCPCH (PCCPCH), one or more Secondary CCPCH (S-CCPCH) and a Physical
Random Access Channel (PRACH).

[0031]  The logical channels that are mapped to dedicated channels include a
Broadcast Control Channel (BCCH) that is used to broadcast system control information
such as the spreading code used within a cell. A logical channel that is mapped to a
common channel includes the Broadcast Channel (BCH), which carries system and cell
specific information. Such cell specific information may include available codes within

the cell.



[ 0032] Mbbil e equi prent, such as user equi pnment or a user device, searches
t he comon channel s of avail able base stations in order to set up

comuni cations with a particular base station. A nobile device initially
uses the p{ivbrﬁ%ﬁlss nchroni zati on code of a Sync Channel Pé%ﬁ:&/lilpﬂor der to
acquire sl ot Synchroni zation to a cell. Then the nobile evice uses a
secondary synchroni zation code fromthe SCH to find frame synchronization
and to identify the code group of theg cell. Then, the nobile device
extracts the primary scranbling code used by the cell fromthe Comon Pil ot

Channel (CPI Af .extractin he prinmar C ' GO e nobile
devi ce det ect@;%ﬂe M%%H%F?“?ﬂ%%‘cgﬁﬁtug%leqﬁﬁésm?tc‘%r%gﬁ%é ?%I(&ECI—D

Addi t i onalel YmmioRGhBiRANE AF4ilable AR @htions r0rde tb Get upatontmeunietionshyitht e nobi | e
device. [0033] The nobile device uses the information on,the Brdg%gcast

Channel pEBaHr tage siationy g mobHsevics nitially; yses the PR S¥hrQRZaHRL O DPCH) so
that it ' | ¢t s ydoREinGAti G0 RN N Thed BEMobilwhi ch
carries gg&’éc gﬁ%};(glost&?%ﬁgﬁé%tg?dc l?%g(rfl(ﬁrsel ated to ﬁand offg i nt eon:jed for the
speci fi cdemntd |@eslevi seondafi0 3hchbonizatign aceds! Ifromn thebSCH devfisd FaMPtors the

signals fromother cells., Lnfornmation rel.ati t LWEQrd S
r elgat ed BYCRIONEZALPHR: a‘llﬁll'?@&ﬂef“r’l&otgﬁ &Pt 8958 sc?f?bé P%l'a%h%lg’ﬁhg%gé]bggo4ep Qc For
exanpl e, ¢RrPRbht GriftRy SfandinWol® usedCl the seldfiom the ConehghbitotiGignul | s.  The

nobi | e device estimates the timng offsei,t bet ween ahﬁfgﬂi cat&ﬁ?%??o i nk
channel (ERICH) nAfiereexirastingrihe PEMANTCERIGLDR cofy e BORND AL I Bhysi cal
Channel i { it |(P-cdrREB5] Addiormmp] ihe Biexdcae may
comuni cg) ea&%o\%&arfohgé% t&?ﬁgp%?%rm ngno.f f(se'g to the UTRAN, for exanple to
t he nei glthamehinfirastios cauttiegead byrthe WoblNlavien adj usts the timing of the

downl i nk dedi channel. .of . nei ghbor.i n t g8 t he
of fset of f raﬁ@égfr aﬁg'ﬁi rf'?té‘% &/ %é?egﬁgg?‘?dﬁﬁétggsﬂgg?trgﬁcggﬁ.rtmlgggi 0
i nt er f acqgBCHy N6 ke aadévarlink SDédietddePhysicaleChanaelr @Le DPCE) tshehati itimay of t he

radio franme transm ssion. [0036] For ex I t he nei h?otri n bat%ei station
may adj usempnsicaisdPveR A dagicairdicaied éﬂ?ﬂﬁ“ﬁgﬁc?% hfcfugt’%ﬁ agoang Ifat T rames
transm ttiﬁfgrrm{iofﬂ%lrgﬁeﬁ REnofs ikndB@ S thesdpadifiOmoBil¥dvive. nei ghbor i ng base

station arrive nearly sinmul taneousl_é at the nobile device. The near
si mul t aneous feN3dpt i dduring o calbresmébilsrdevice mapiosAbe signals figpsOlE) GHE t he

nobi | e evice. to perform sof. L i f ¢ thout the
need for H%HB%WHJEP% & tﬁ%’ ﬁgmtcﬁ’fcngg}r) kpa géagogglypg)ﬁggpgﬁpa mfd?hgerﬁ grlrs\gmoﬂb set
bet ween tdaf HaW®offi FoAEEmpWaQdbil8 3bAde FCIHiISE 841l k4 for neighboring cells.

The mobile device estimates the timing offset between a dedicated downlink channel used

in the current communication and a Common Control Physical Channel (CCPCH) of the
neighboring cell.

[0035]  The mobile device may communicate the value of the timing offset to
the UTRAN, for example to the neighboring base station. The UTRAN then adjusts the
timing of the downlink dedicated channel of neighboring base station to minimize the
offset of frames transmitted by the neighboring base station. Radio interface
synchronization is the term used to refer to the timing of the radio frame transmission.

[0036] For example, the neighboring base station may adjust the Dedicated
Physical Channel (DPCH) frames so that frames transmitted by both the original base
station and the neighboring base station arrive nearly simultaneously at the mobile device.
The near simultaneous reception of frames from the two base stations allows the mobile
device to perform soft combining during soft hand off without the need for an extremely

large buffer to compensate for the time offset between the two signals.



9 [0037] However, the neighboring base station typically adjusts its frane
timng in steps of 256 chips in order to preserve dowlink transmt
orthogonality of the base stations. Furthernore the DPCH frames may be

of fset relati the P-CCPCH frames fromthe sane cel frame
of f set my%§§¥§%8§ ere fromzero to 38144 chips, typi cahjyﬁlgér?“s?{;g;s of 256
chips. Thus the frame offset, neasured in increnents of 256 chips, nmay
vary fromzero to 149. Additionally, sthere nay be differences in nmnultipath
or propagation paths between the two"base stations to the nobile device.

These differences in the propagatian from pase st at.d on.. ' devi ce

contribute tJOPFE i Hamevert {feof g\{bﬁﬁﬁ% btaf‘eaﬁgﬁ?q t@’d&tg %hv\l}f%bgg?rs ations to
si mul t angays! iy sfHs b¥ 85 Enib TR th Presaio¥ idewnlitkniumsmitvsthogdnalitytofiahdras e
stations align their transm ssions during a soft hand over may

L
still bebasetsiatiensf Fegherberevibe DRCFE fmmgsrany theHitseh fefadye 1, thepks ase
stations 00381 . The U b | Rofedrtod8244 1 t | ed
" SYNCI—IR&P‘%%I‘??RI“?W%%%%& @g"i@aﬁ‘% gg%ﬁ @%a@?\g{%@prgr a_r?et gr s that are to
be det er phipe dypacatly Wnsteps ofeRs6tuhipse (Thus e framet ¢fiselTRANIEindnerementy obchi eve
and mai ntal n . synchroni zati on between base statjons, par.amet er
det er mi né¥ BYPEhBAKROBY EFoMyzgP 8 y@ " Cﬁf@"sh.on% ot ha¥ %%’rcgﬁed?%?a}cﬁ%tlﬁi s
det er mi neg bV 36 SFRkl0R HRNIbERYEES the EWD bafelfiidAs (OFthe mbbite draican®tiess t hat
represents the integral frame offset between a _frame of a Dedi cgted
Physi cal diffesemaes in (RCPpPEzeton fiom daser Bationy s mobile, deyfe SARHPYE to the

cor respondh i, 1§ A5l e FpPLRCBE LA BShalBRoLgabAc e St aidopn. The CFF

6i
par anet ef a resolutron o rane and has a range of zero to 255
frames. QEFceyaYhushevetlatienrtivmdasdstatinns atigh tyirdransmigsipnssdusing arsgft hpd ch a

frame nunber, N, fro nei ghhor.ing bas ' | tinme
i nst ant P¥r thews ey tsﬂ?é%ﬁeaxflm?rogﬁﬁt tbeg‘iy grtﬁe g‘%ﬂjﬁﬂ%ﬁ@ﬂ#$§w@h§&g3¥?ent base
station. g fRendi fference between the frane nunbers at the two tine
i nstances nodul o 256 franes equal s, OFF. [0040] Tm.i p ter. that
represents t hE0038h- f Thee LBYTS espacHicationsngsiihens Shtﬁl ?Ftsegisg@f ﬁﬁ of f set
(or OFF) ui { o @kritRalayyBey paAarhdiérsthad brea

ggﬁ%}ﬁiy 6]?1‘5&%29&2 I?VT}J’BE%I:JYD @%E%‘ &&bri ¢ o

Dedi cat ed ST ca romt he current base station and the

cor r esporndidagrmihedarel wiiich ey Pe COREH tb e BRANig pisler togghiprecind SIURRIBL . The Tm
paranmeter has a .resolution of on i _. indd Ahé Bhdbile0 38399
chi ps. TIYRChfQuzagan ?)gtwgﬁrr gaﬁeoﬂat{é%%r ?sﬁg F‘%ﬁgggﬁﬁn%t@lg ?‘fqesrgitmupWO atull frame.
The Tm pae#esseOFRY Ah6thetSReanicteritin isudeteemined by the mobile device is “Tm”.

[0039] OFF is a parameter that represents the integral frame offset between a

frame of a Dedicated Physical Channel (DPCH) from the current base station and the
corresponding frame of the P-CCPCH from a neighboring base station. The OFF
parameter has a resolution of one frame and has a range of zero to 255 frames. OFF may
be determined by selecting a time instant for which a frame number, N, from a
neighboring base station begins. A second time instant represents the next frame border
of DL DPCH from the current base station. The difference between the frame numbers at
the two time instances modulo 256 frames equals OFF.

[0040] Tm is a parameter that represents the sub-frame offset remaining when
the integral frame offset (or OFF) is subtracted from the total offset between a frame of a
Dedicated Physical Channel (DPCH) from the current base station and the corresponding
frame of the P-CCPCH from a neighboring base station. The Tm parameter has 2
resolution of one chip and a range of from zero to 38399 chips. That is, Tm is able to

express any chip offset up to a full frame. The Tm parameter may be used to indicate the



WD 03/ 088527 PCT/US03/ 11477 10 franme m salignment in chips, nodul o one
frame of chips, between the sane channels fromtwo different base
stations. The Tm paraneter, for exanple, may be used to represent a
portion of ' di fference between the Primary Commo raql__Physi cal
Channel (P‘-@@@ Efromtv\o base stations. Tm nmay be assu?rgw&?lﬁéwzero for
a first P- CCPCH used as a reference channel. Tmnmay then be determned to
be the tine difference between the f CCPCH of a second base station and
the reference channel. Tin nay be deq erm ned using the same two tine

I nstances used for the determnation of OFF... A first tine. { occurs
where a fREgEusAligpment IN,C(E*HSOWPQ‘%H&“@ HES Phghiess get&eg? i Same c&?ﬁ%ﬁ's A second
time i nsgaRt wRe GiffefentbadenRatiRyt THeaTR panlesr, Gbr BaniRCHnAy benusedwr r ent
base station. The tine fromthe first tine instant to the sEi;ond tinme

i nst ant , represeng arportisn of g trme diffefspesshatveenhnPripgy APMMASoioh PRk nhodi ment
of the | BKENL] @hechEl) HRRIE bAEUafitns, CRATUYbE Ahile W elbefd thi 4 il pase
station constantTy searches the signals fromneighboring base stations in
order toCOPTE! asedt xea sefgreate ghmhelt y Tof mayethtmbe dsteamingéido bEntse e | e devi ce

may nonitor the receiye romthe nei ghbori as l,0 and
conpar e %W?%betge%téﬂgt% B{ia %P f &?&Fhaéldﬁg%ﬁefeéeng%\% a%éél naq‘)?/n nor e
closely ?ibE QbteMfed GREY the sd¥ NIRIRE siaBics GéedifeethwidéBrmiihaionas OFFL at i ons
for whic he recei ved power exceeds the predeterm ned threshold. The
mobi | e déviirsk timeyingtass deeurs whereg? frame msmbes N figm geigbporingRpsqsRiYhck to t he
UTRAN i n e .S | i Brsea ad@int ON to a
nei ghbor Ft%gbéssé&g?glﬁeg{ftdn?%é}%ﬁ%e&%mg%gémﬁrr@\% EaﬁegHa%g?used by the
UTRAN dubésegtasios.ofThe tisnedron therfirsidtinae instint o thhescpndafims imstant e tos@s §hbor i ng
DPCH. The franes are _scheduled to arrive tenporally coincident at the
mobi | e déVP%é?Pr?—TS{}\sé&&, mul ti path, obstructions, and other slow and fast
fading contri fpedgr S ThYs, CRAUSAe tdisbodingsnal 6f theonnveriighbthei mobibkasievicst at i ons
to rapidly change the signal power received gt the, nobile device. The rapid
change i someweiceiing wittyn SFst Bairetation gorsiantly seaches thesignals figm nyighheorine
nei ghbor | S ' i C&ath OYhd MebilERRVier | Ng
t hr eshol gg&[sgagligﬁ m%%ﬂ‘:%%ﬁ%&éﬁgon ofﬁ{aﬁte}l({@%tﬁgé. At?)tg?gnet ers OFF and Tin is
t ypi cal | ynayinmwritoathe yecdved pawerdtomtieneighheningchasg stpfinne andsrensgrsthemdo
t hreshol d. wever,. the initial .determ | 0 94 ters is
ti me and ar@g%ﬁ‘?r%“efin%@gt&l@effhfa nm%bérﬁt (gﬁvhcclr}kﬂ @aﬁﬁre blobel nichifbe"hP R8T

parameters associated with the base stations for which the received power exceeds the

predetermined threshold. The mobile device may report timing parameters such as OFF
and Tm back to the UTRAN in order to assist in the hand off from the first base station to
a neighboring base station.

[0042] The OFF and Tm values are used by the UTRAN during a soft hand
over to schedule the frames on the neighboring DPCH. The frames are scheduled to
arrive temporally coincident at the mobile device. However, multipath, obstructions, and
other slow and fast fading contributors may cause the signals from neighboring base
stations to rapidly change the signal power received at the mobile device. The rapid
change in received signal power may cause the signal power from a neighboring base
station to exceed and then fall below the monitoring threshold.

[0043] The computation of the timing.parameters OFF and Tm is typically
initjally determined when a new cell power exceeds the threshold. However, the initial
determination of the timing parameters is time and resource intensive. In certain urban

environments the pilot channel densities may be high, thereby creating multiple base



environnments the pilot channel densities may be high, thereby creating
mul tiple base WO 03/088527 PCTI US03/ 11477 11 stations for which the timng
paranmeters need to be determ ned. Recalculating the timng paraneters for

base statigps rapidly fall bel ow and exceed the thr Sumes
nore pr ocegg)l%}g?gsﬁé"sour ces than does nonitoring the tim ng’%E&Fg:’ﬁﬁ? rs for a
base station continuously exceeding the threshold. Thus, the nobile device

is configured to reduce the processi'lng requi renents for determ ning and
nonitoring the OFF and Tm paraneters  needed for a soft hand off. [0044]

Figure 2 shows a flowhart of an enbadi nent of. a . :

det er ni n§taitpnoOEgr which the Hying DARIRELGS ne 8%98‘?“@3?& B‘iéﬁ‘?ﬁ@@g‘{s gﬁsmr& ocess 200
to det e}?M&e& her CXGE safdnsiRhPRpRNE A SeloM et éxceed)thel thiesiold aonsemehbor i ng
base station 1nitrally exceeds a predeternm ned threshqgld. Then, the Tm

par amet emeregprecessing traduseds|than dose monitorineche ARG pasaregiers o5, a,baAst SEliothdat ed
based on_the val ue of. t I 4l 1PALANEL Sdnfioiel BORARcekhgure 2 is
descri be&owwpsl'yeeé‘ﬁ%eg{ng?% %ﬁgﬁ%gtgd%ieﬁgﬁggﬂ of the plagr aneters for a si ngl e
nei ghbor piagesking Geqii@ivents, fot Heerprining sné snetitoring ithe OFFand Dm pachmetass
acconpanyi ng figures, and the apparatus perform ng these processes nay

per form Besded fo5 2 saft pangiofk he et hods for appl i cabl e nei ghbori ng base station

signal s. The RpRfeSSRRuBY shé\Ws REToWRhAE ®f SR eibblivnent Bf RAgradeseR00 of a
conbi nati on of serial "and parall el glger ation for the wvari ousggéase station

si gnal s. déeimhiting fAFF wnd e paragetszss e Toe ABFOPAVIRRAR GECUS RS e Cover age,
t he procegsses appli e ' S, i fohbOenAPRE Istfibh ©
sectors. gftmg%gﬁ%g@?thg?%ﬁgﬁsgﬁoﬁnt?gltggipff%ggnrgt%od 2%0 b;_ noni t ori ng
the recaiialy ¢xovak ofreddtgmided threshvldieThbhche Fop paemetetsaare periodically bl ock

210, the user . equipne in which,the nmetho i I . rm nes
the recefefel P“‘g'fhe g)t@l Wetertupgﬂgﬁ?sf’ ian &X?ngﬁlﬁé)? é%%g%t%gn%eg?gﬁst ati on.
The user pﬁ‘ﬂh’fbﬁﬁe NAItHSBYh FBfuRd 11 18 Edebdiibe@ OV respéct ttdieher detemmirationi gfnthe f or
exanpl e, "by determ ning a received signal strength indication. ﬁltlf t he

si gnal f penamaterscfoy hisiaglengighboring; basgstatigne the PFRSASSES $shopgdp F%’H‘hga“‘l Feshol d,

t he met hod 200 . bbeskddah rfQomel ghbori ng
base st atafcgﬁlpa{lyg%g%ﬁggﬁgﬁge?#g?ﬁ %Lé?ggﬁﬁ%&ﬁee%gt erm n? t hreshol d, the
met hod 2Q@all 00 i thethddstfar appliceble Eighbutieg base stdtien sigrals. rEredirowsses Mgfal s ar e

el prien®e PERTGIHHRADS TETRDA" 3607 RaY Bt sunaia b Bhdton 8o LT o
si mul t angQuslsy ba¥B Nitdtidh Siatlalsi PlAGdiOh QYD Wherega hase statiat ipenvides sectorized
coverage, the processes may be applied to signals from each of the applicable sectors.
[0045] The user equipment initiates the method 200 by monitoring the
received power of signals from neighboring base stations. At block 210, the user
equipment, in which the method 200 is running, determines the received power of a signal
transmitted by a neighboring base station. The user equipment may determine the power
of the received signal for example, by determining a received signal strength indication.
If the signal from a neighboring cell is greater than a predetermined threshold, the method
200 proceeds to block 220. However, if there are no neighboring base station
transmissions that exceed the predetermined threshold, the method 200 loops back to
block 210 where additional received signals are examined to see if they exceed the
predetermined threshold. Thus, user equipment performing the method 200 may be
configured to sequentially or simultaneously monitor multiple neighboring base station

transmissions and determine the frame offset OFF and Tm parameters for all, or a subset



transm ssions and determne the frame offset OFF and Tm paraneters for all,
or a subset WO 03/088527 PCTIUS03/ 11477 12 of all, the neighboring base
stations for which the received signal strength exceeds a predeterm ned

t hr eshol d'whotgfbgdszﬁt bl ock 220, the user equi pnent execuy&&gbgglﬁ;et hod
ri

perfornms fu rame offset determ nation for the neighb whose
recei ved signal exceeds the predeterm ned threshold. The user equi pnent
then determ nes the OFF and Tm parangters. The determ nation of these
paraneters will be discussed in nore detail in conjunction with the

di scussi f o Ei gl - QJTE% S
determ ngg ,aﬁt H‘E' %g%rﬁoé%g&%ngsﬁtgﬁ%gg ‘f‘é’@g?ﬁ {heggig va ﬁéss%égéltg geggs dtati on,
f or examnptedeterminedithreshaldr ement report. [0047] The user equi prent mnay

eriodically e the f ffset aranet ers because .a nunbeyr of
1? actors may cﬁﬁﬁﬁt bufﬁ%?ﬁ’%;@éhg‘ﬁﬁéﬂi"T‘l“‘t%m?“b?"lﬂg\g’c“gt %F‘&ﬁ’é‘f‘@reg‘?”ﬁﬁhége factors
i ncl ude, flie 8t B&tbrmdindlioh S8r e netHBBRES cdll whbR BaSdd QnaPExdeB& tHdser

equi prent, changes in nultipaths, or changes in path | oSs. The user
equi pnenpragdgiprmined dhgshold at €hsy users pauipment gthew fdeterraings oherOHY aad cImat el y

measurin e ' he fr 0] user

equi pmen% al%?%%:e(;aséggﬁ% P%{m P%gb oggges? E)E;baﬁ]g%ﬁsogggg%pﬁ{lﬁ%ed[ %elﬁﬁ%cfzglgloﬁaccor di ng
t 0 a pr edetjenationedthutpeldis@issiomelibigere 3T 0ncp thedeiffeandi Tie darapeiaisthavsbdeadul e may
correspond to_a, predeterm ne eriod of time. In block 230, the user

cqut pronBeisERnGh TSt FrTRrah B SO HB5EE VEBBLL YA SR ork IRk uRBrBa. si gnal

from t he a mRb@bheitif@rcel | still exceeds the predeterm ned threshold. If

t he received s({oanal fromthe neighboring cell no |onger exceeds the
pr edet er ni ned[@A7kshdhg, uiehecannmay pay ceasiodically updatek thes frapise offséthe user

equi pment,, .S .J t t 0,4 QC . Lger. |f
the tinme aglse{e%(if%%ﬁ%ae\?lgo%@?b%} f)({efe%c@%saﬁl'tggd%oqgﬁg%szgjl}%ﬁ{%éﬁbs ogfﬁe user

equi pnentparametess, aFliese fastars imelude,Hiawvexearot lindfited e changes dthie poEtion hfithe

previ ousIX startedt the ti.mer lan(alé?t he, tiner Elﬁé cur;i,gnt I¥ r unni n%? bl ock 234
i nst r uct ST FIURTEPL Shaness I Melynsthg Prohapses 1 PR 108t o The BSef PO M4 c r enent .
[0049] Tlhtoré adtBrabely adisl iateadftGand Hr bl BiRlrately thEQdrify addepstiRys the Gdingment
executing the nethod 200 as a neasure of the relative accuracy of the

pr evi ous CffF PSS et par anet er neasurenents. Because the frame of f set

parameters dopgags) t YAhEAlsby equipment proceeds from block 220 to block 230 of the
method 200 according to a predetermined update schedule. The predetermined update
schedule may correspond to a predetermined period of time. In block 230, the user
equipment performing the method 200 next determines if the received signal from the
neighboring cell still exceeds the predetermined threshold. If the received signal from the
neighboring cell no longer exceeds the predetermined threshold, the method proceeds to
block 234 where the user equipment is instructed to start, or continue to increment, a
timer. If the timer has not previously been started, block 234 instructs the user equipment
to start the timer. However, if the user equipment has previously started the timer and the
timer is currently running, block 234 instructs the user equipment to allow the timer to
continue to increment.

[0049] The time accumulated on the timer is used by the user equipment
executing the method 200 as a measure of the relative accuracy of the previous frame
offset parameter measurements. Because the frame offset parameters do not typically
vary suddenly, or in large increments, a previous measure of the offset values may be

assumed to be relatively accurate, provided a short time has elapsed since the



vary suddenly, or in large increnments, a previous neasure of the offset

val ues may be assuned to be relatively accurate, provided a short tinme has
el apsed since the WO 03/088527 PCTI US03/ 11477 13 determ nation of the

par anet er SWOTJ}E)sz%"z‘?Vi ous determ nation of the frame of fset {(ﬁar aneters can
be assuned to becone nore inaccurate as nore tine el apse§C§ QU114 e
paraneter determ nation. Thus, there may be a point of elapsed tine for
which previously determined frame offiset paraneters may no | onger be
reliable. Prior to this elapsed tine previously determ ned franme of fset
par anet er, gqu reliable and ma e sed as the basis for
future up%g?g%aoﬁ ?’Egtge pzftrr%ﬁféé 'er'gll.w %dgf?f Gi“é’i/“al?l‘?t#a'i?‘?z'ﬂ’ée &t i mer in

bl ock 234aranistersis@r beapsumped it baoareUhbignaceligteBiMGE t@DelhREY Eiflge R bl ock
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recei ved ;powRind IOt ' cell is greater than the predetermn ned
t hr eshol (l:I1 }t,%e u%ag&%%ﬁu%% n1%%§%t§gs&fs?r "%} ock 240 of the method 200. In

bl ock 240, thi056kr ddist prittaiizingstheltimee inelodk@38XABES ehiSméR diBoinst NE
timer to,see thf Zo(tl rreoutt Eaciﬁggc rreﬂ. That is, the user equi prreﬁt

det er ni n&¥ P £920Q efims toHo t'11i7E the xRceiver ey ss fenine the mejghleatingict o ut

val ue. |fs agair s&BpdredagaiRE EHe ﬁx@&%terhﬁ?eld WBeSNdI@ U ey %gg%{%ﬂ%ﬁ? dri @k of f set

par anet egf? are assuned to be unreliable. The user egxecuting the
met hod 2819k 2d4 disgiser euinmesnk doesonofmpdate thecORH andr Trn Sragteoqifsetdparameers eset . The
met hod 2@Q..h&eMe QRS - : t he user equi pnent perforns
a full determ nation g?’@ﬁﬁreh?p?#%)%gﬁgﬁ%&n\g&gp:wnaép%ﬁ,s;{ﬁan[ %&ﬁd%ﬁgﬂmi ng to

bl ock 24threshplda tinmeout has not occurred the user equi pnent proceeds to

bl ock 244 whe he tinmer. is . st d.and reset. The frame of fset

paraneters Wi ‘@Sye uBﬁtgfnéI&E @éﬁ@?‘&gﬁﬁgaﬁﬁ@ﬂ%ﬁE‘P‘Ver(f&%ﬂlﬁinﬁléhbmlg@dé are
assumed isquréerahadhe prodetdhifbd MBs8old THAE Sserle [ fo -
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bl ock  25Qmuh@IsEe fAQiMESEE ha SULPHEAN ThiRE IhEGset DfigniaM BerQldisg s mB 2Bt er's.

on the timer exceeds a predetermined timeout value. If a timeout has occurred, the

previously determined frame offset parameters are assumed to be unreliable. The user
equipment executing the method 200 proceeds to block 242 where the timer is stopped
and reset. The method 200 then loops back to block 220 where the user equipment
performs a full determination of the frame offset parameters.

[0052] Returning to block 240, if a timeout has not occurred the user
equipment proceeds to block 244 where the timer is stopped and reset. The frame offset
parameters will be updated before the previously determined values are assumed to have
become unreliable. Thus, the updated frame offset parameters can be assumed to be
accurate at the time of the update. After the user equipment resets the timer in block 244,
the method proceeds to block 250 where the user equipment updates the frame offset
parameters. .

[0053] In block 250, the Tm parameter is updated using portions of the
method detailed in Figure 3 and the OFF parameter is updated based on the value of fhe

Tm parameter. Because the Tm parameter represents a sub-frame offset in increments of



[0053] In block 250, the Tm paraneter is updated using portions of the

nmet hod detailed in Figure 3 and the OFF paraneter is updated based on the
value of the Tm paraneter. Because the Tm paraneter represents a sub- frarre
of fset in $s of WO 03/088527 PCT/US03/11477 h

val ue may kb‘gﬁfjpg%?ed by determ ning a change in the Tm pi?gﬁ’@?sé’ﬁl 76;7If t he
updated Tm paraneter may be used to indicate a frame boundary has been
crossed, thus indicating that the Of parameter should be updated. A
differ ence i n Tmvalues is corrpar ed against a predetermned threshold. I|f

an updat e.is dlffer m a usl| t d val ue by
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| ess processi ng 1o0a of the Tm and OFF paraneters,
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the operations perfornmed in the nethod fﬁn’ﬁ i n Figure is an exanpl e of
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ot her enfpdi OBl She (-ﬂ[?lﬁgar%é&f Y 96 0155%% ﬁ‘:%rwﬁlrl@éé”i)réc@ssﬁiggblﬁ@ RllowinpQhe @

critical feature of nmet hod. he user equi pnent executing the
met hod ZQmiatmofttharfhyand@E’rmrm@enSh@e n@ﬁwﬂlmﬂketm}o oL P0nnddhe ¥s6h frane

nunber bl. o] 310.., T esponds to
a CFN of l?'}r%m%'gla%?lﬁg th‘? %g 1%&!1&1{3% v@éﬁ I%St p?ﬁ%é{.rg}ggcgﬂseﬁgé |aon t hat
the user equi pos4x i3 daueﬁre&mdwhmssﬂam aimbodiméiteof Lssmethed) ARG ferninitialty t i al | y
acquires a connuni cation nnel det ecti n he P . The P- CH
carries @9@?%#&%&?@5 qrwsop § Eﬁgcpﬁ;{%gr Rtofafgcpd by the
user equinikiiing eE&ﬁleH%?{he%‘BaidarEﬁ%n limmgaﬂa@ns %&Mﬂ@&@e%amﬁmon Frane
Nunber ( based on the SFN in order to track the franmes received from

t he par t Toeilmethdsasay deapdrippmedr paingrNdidferent 9Edgr e rothey embogiaestst s The par anet er
Used ! Ocal i IX\IA' orgérr; 6\9!?1]1 éjregm&%ﬂhcaflg%%f&ﬁlheﬁg@ hved frarres and does

not reprgsen em W paraneter N broadcast in the
P- CCPCH has a[ﬂO&ﬁDe @he Qsef @QGipment executing the method 220 initially determines the
downlink (DL) DPCH connection frame number (CFN) in block 310. The CEN that is to

be determined corresponds to a CFN of the serving DPCH, that is, the DPCH from the

base station that the user equipment is currently associated. The user equipment initially
acquires a communication channel by detecting the PCCPCH. The P-CCPCH carries
System Frame Number (SFN) information that may be extracted by the user equipment.
The user equipment may then establish a Connection Frame Number (CFN) based on the
SFN in order to track the frames received from the particular base station. The CFN as
used herein represents a parameter used locally within the user equipment to track
received frames and does not represent a system wide parameter.

[0056] The SFN broadcast in the P-CCPCH has a range of 0-4095 and
increments with each received frame. The CFN generated within the user equipment is
typically related to the SFN. The CEN has a range of 0-255 and increments with each
received frame. Because the PCCPCH is used by the user equipment as a timing

reference, the user equipment can determine a PCCPCH CFN corresponding to the SFN



i ncrements with each received frane. The CFN generated within the user

equi pnent is typically related to the SFN. The CFN has a range of 0-255
and increments with each received frane. Because the PCCPCH is used by the
user equipqﬁﬂh timng reference, the user equipnen determ ne a
PCCPCH CFN cor’r“g“;%ﬁndi ng to the SFN WD 03/ 088527 PCTI usots“F%gW““% usi ng
the sinple formula: P-CCPCH CFN = SFN nod 256, where "nod 256" indicates
the calculation is perfornmed nodul o §§6. [ 0057] The DL DPCH rmay be of fset
fromthe P-CCPCH and the offset is ypically in increnments of 256 chips.

There may be nan t hods .0 term.ni an ambi gyou N f.or the DL
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each PCCefihbigwoue (TN foathe. DBt DBCEH! t Oneleanboilinentiof a2 CAN detarmimatioval ue s
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channel s may fpsget eOREOGE usdr@RBent dxBRIAEE 1R hdthdd ZOURE Géteifadedfe Used t hat
exactly counts exact | nunber of chips in a frame, the counter may

t he
have ot h@befmfth@DLa@g@Hs@SchiﬁedeWﬁ‘hﬁ?ee?Cq: » e seTequiRmenh peceads tit o
mul tipl e, pf ' Bl iy . i StbniddH! i nunber of
frames pPlfbglr(%?gwrﬁgyse@%Jtl ng.tlT € rrui t’%%lﬂgs%ﬁcﬁjepﬁclﬁsg&r at e@’str%)g%gzl ly an
i Nt eger &ming forttheenaighboripg BCOPCHhma beridetermifiedf usinges chipidevel/ equnteahahot ed

earlier, the . chi rate i plier n be .t he .s s the fr.anme nunber
U] ol b 4 of B POTRCH orheoniaty. " Rh s Bt BRUE B8 el VBT "

singl e f §ad@eridedRBd USBFhred\RIMR: SinABLcdunteysRiseédtd tack lofter eahéls. Thager s t hat
may or may not be the sane nunber. A non-integer factor may be used for m

or n, hoWeining ohthg PECRGHaslatve todhe ethendrackpdichannelsaayhegletesaed-hecause a
f ti | tt d : ' ' t at
cach count rapioe2ly “iHoRCs Blipeafler fr e Bicoir Al AR Rudlyihe 0L

t hat nmay nbmbeosffchips ired frame; thewcounter infag haRCEREIdonfgypaticops.eForexemplerthean be

used to %g&n érrpngyeo;}cpa e gtraarrrrlgltitpiergf Be glIip tr.'gg', a% m%l;gc;iunt to a different multiple

number of frames prior to resetting. The multiple of the chip rate is typically an integer as
is the multiple of the number of frames. However, as noted earlier, the chip rate
multiplier may not be the same as the frame number multiplier. Thus, a chip level counter
that counts 38400mn times in a single frame may be used, where m and n typically
represent integers that may or may not be the same number. A non-integer factor may be
used for m or n, however, this creates a greater burden on the processor because a
fractional count at the end of each frame or a fractional chip offset at each count may need
to be determined.

[0060]  Another chip level counter tﬁat may be configured similar to the
PCCPCH chip level counter can be used to determine the frame timing of the DL DPCH
or the UL DPCH. The UL DPCH frame timing is determined in block 330. It may be
preferable to track the UL DPCH instead of the DL DPCH frame timing. The UL DPCH
generated within the user equipment may be used as a time reference and the timing of
neighboring channels may be referenced to the UL DPCH. In this manner, when the user

equipment hands off from one DL DPCH to another, the timing of the neighboring



or the UL DPCH. The UL DPCH frame timng is determined in block 330. It may
be preferable to track the UL DPCH instead of the DL DPCH franme tim ng.
The UL DPCH generated within the user equi pnent may be used as a tine
reference i mng of neighboring channels may be r d to the
UL DPCH Int |§§érr%nner when the user equi pment hands &‘ﬁhﬁ 32%3 ne DL
DPCH to another, the timng of the neighboring WO 03/088527 PCT/ US03/ 11477
16 channels do not all need to be resdeterm ned. The timng of the UL DPCH
varies slowy, whereas the DL DPCH ?lm'ng may take an increnental jurrp
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[0061] In addition to the fra i nf or mat i on,

er_equj, pnent
det er i n@beafrefrbe ilBBEH; fﬁ#"é"fsnﬁbﬁs&ﬁns“i@ (b‘??é\ﬁh&?}% Psyd"rfﬁ‘ﬁgcaét adt mghthgl ock 310,

t he user %Hé q? eg,m{z, N 8 tht g, BhcHRER- The UL
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to the DievBPGintar ase countmf MNyLbeds, thﬁeewém}mﬁbcmmlﬁvel @ung porTespandiie et up of a
DL DPCH, UL.. DPCH e ccur a constant tine
To after ﬂ?ell:g ??ngof%ﬁg@ﬁ%s& MIEWU@%&?’EQOC@JL DPCH CFN can be
initially det qopsred asdidioantot e framy i thning yinfombionyi the disEl e@REeCFN. A
frame | evel counter may_ be used to rack_tqg,,gciw DPCH }Qﬂlzgl ?SC the initial
frame ti #Fﬁgnﬁa%ffb@%ﬁuﬁé?réﬂfﬁrﬁé@“ ? REYipsly ndiested: 4 BIRCE A10IP_ M es modul o
256, a c gg\ﬂb&knﬁ&\fénaﬂles u&hlna%gfieasebmto% tHeSDN WPCILaWhe © DERCH GF . DPCH

CFN coun counter having I'ess than eight bits maé be used to track the
UL DPCH delefningé bn hlecks aMrgaauEPCﬂ\frmumgdereéat@d tochie DRPRCHEamsd i s

[o062] Theine & i Seflind oo < AREY RSN o BE BAGH, R B DRCiE gl O

boundary is determined to occur a constant time Ty after the arrival of the DL DPCH

frame. Thus, the UL DPCH CFN can be initially determined based on the previously
determined DL DPCH CFN. A frame level counter may be used to track the UL DPCH
CFN once the initial frame timing has been determined. Although the CFN counter
operates modulo 256, a counter having eight or more bits is not required for the UL
DPCH CFEN counter. A counter having less than eight bits may be used to track the UL
DPCH CFN, yet an unambiguous CFN may be determined. This method is detailed in
Figure 4 with a corresponding description provided below.

[0062] The user equipment executing the method 220, in block 350,
determines the SEN of the neighbor PCCPCH. The SFN is broadcast on the P-CCPCH
and the SFN may be determined directly by decoding the received neighboring P-CCPCH.

[0063] The method 220 then proceeds to block 360 where the user equipment
determines the CFN of the ND DPCH at the next frame boundary of the neighboring P-
CCPCH. Recall that the CFN is a parameter used locally within the user equipment to

track received frames. The CEN for frames from the serving cell and neighboring cells



determ nes the SFN of the nei ghbor PCCPCH The SFN i s broadcast on the
P-CCPCH and the SFN nay be determ ned directly by decoding the received
nei ghbori ng P-CCPCH. [0063] The nmethod 220 then proceeds to bl ock 360 where
t he user equi determ nes the CFN of the ND DPCH at _t next frame

o Ay

boundary o thbori ng P- CCPCH Recall that the cri b‘éparreter

used locally within the user equipnent to track received franes. The CFN
for frames fromthe serving cell andl-{lei ghboring cells WO 03/088527
PCT/ US03/ 11477 17 will be the sane at a single instant in tine if the

channels are tenporally aligned.  .Typica , JLhere 1S | t between
the arri Wlhé’eftf‘gpﬁé’é‘? aéylfcﬂ"@ﬂdf‘&?rﬁem%f b%’f ¢ m?eés a%e teﬂlpﬁlag?sag at

ne rom ving cell

are not irsi@@éliy,cakreti@_aﬁihﬁ oG thfech HRMERSViAg frilfnes, Suh gt drei CRN foe ffiameh at
arrive at"the’sane tinme. [0064] In one exanple, if the E%Erap(éhlt d count
from t hefiud thP@ving celbere not idapfiqeh e the CEM fonEampes; frorp 8 peighpRrings unt er,
then a frane | - has occurred on the ND DPCH but not yet on the UL
DPCH. Ina?WFél{@égaeI?g@I&l% CFN of the ND DPCH extrapolated fromthat of the
UL DPCH i s onpogdeat & onchanantphe if it teatrapolatdtegonptstsom tthee NDWBPCHFNdesar e t he

sane. Furthernore, if the nt. fromthe nei Li - kpal evel
count er F@nd}ﬁ%i{‘@ “‘terFQFP"SP’glgéubqu}gcquﬂ r’etﬁfnr %E’%ﬁ%ﬁ@giﬁ%fﬁg%\‘}e &ggunt of

t he ND DREHD(PPAH3IAAQE) yettdiee UIEDBEN. G thi eashRhOREMN af theND MR bor i ng
P- CCPCH next frame boundary is _one greater T&fhaﬁﬁt he e téra ol @\t‘/‘gd CFN of
the ND DeSrapolated: fioms t@kaﬁﬁp@ PREH ipopepiepiehiien Iﬁf’&lﬁ Fﬁ"gser Yocounters
are nor ”ﬂﬁhﬁeage {h% S%H.%ur@%%%ﬁf‘ @%o%di ffom fnk aBBnbdHRgENECPCHhgipaldle of the

chip level "Counters nay be normalized to any nunber ~ that represents one
frane. [ @BGHdr idlgreaterahanved squal fo theeextrapaiaiesb ehipdevel combrf ghei X1 1%l count er

then' & ne (AR 70D B8 S CuAR Y VBT He disnb g MOEPRH AP hatB ) iy
i s two grRahdily fsbab gichlr thex theap@iplaa CFN DPGEINCFNPCEN de thihexa®pld, thal ue i s

determ ned, a frane |level counter may be initialized upt t.h
nei ghbor iITGCRCBamdNRHRECH fhipdesh coHYErs prediomnalized fp.co gg%@gr@l}pg’ in'a

Alternati Ve UanR Tof hd &P 1661 SRHiREsShay BhorimAliZ&dn® nhg nambearach frame
boundaryf}r%%/ey gw(%g?r’r geat edoto téhﬁewdeterm ned N. [0066] The user equi pnent

execut i nghf_utlnqarcmnﬂao_deﬁaﬂe-t hen proceeds to block 370 where the OFF
parameter is QEfehm el ahives, $3he! GeipRiAE $EEPERTHRY {698l coufef [sABTS

than extrapolated chip-level count of the ND DPCH (mod 38400), then the CEN of the
ND DPCH at the neighboring P-CCPCH next frame bounadry is two greater than the
extrapolated ND DPCH CFN. Once the CFN value is determined, a frame level counter
may be initialized to count the neighboring P-CCPCH CFN, incrementing at each frame
boundary. Alternatively, the value of a running counter that increments at each frame
boundary may be correlated to the determined CFN.

[0066] The user equipment executing the method 220 then proceeds to block
370 where the OFF parameter is determined. This value represents the offset in frames
between frames from the serving cell and frames from the neighboring cell. OFF is
determined to be the SFN minus CFN of the neighboring P-CCPCH modulo 256.

[0067] The value of Tm is determined il'n block 380. Tm represents the
fractional frame offset, in terms of chips, between frames from the serving cell and frames
from the neighboring cell. The value of Tm may be determined as the neighboring P-
CCPCH chip level counter minus the extrapolated chip-level count for the ND DPCH.

The chip level counters are typically normalized to count 38400 times within a frame,



between franmes fromthe serving cell and frames fromthe neighboring cell.
OFF is determned to be the SFN m nus CFN of the nei ghboring P-CCPCH

nodul o 256. [0067] The value of Tmis determned in block 380. Tm

r epr esent smm{{swctional frame offset, in ternms of chi Tn}g%}/ﬁ%n frames
fromthe serving Cell and frames fromthe neighboring celT. e val ue of
Tm may be determ ned as the neighboring P- CCPCH chip | evel counter m nus
the extrapol ated chip-level count fofg the ND DPCH.  The chip |evel counters
are typically normalized to count 38400 times within a franme, WD 03/088527
PCT/ US03/,11477 18 al t hough the. valu ' : nber t hat
provi desalthougl thy yeluey Bvéfé’gd‘fmﬁt?s@}%g‘fl ﬁ‘iﬁ%l\)é\%a??{ eehzat gwg%gér?f&egsj are

nor mal i zgehhey. 3BbWRver! Wher fleUsdufitefs afénnbfnalided ex884p0dteevalterfod Trmis er ms of

chips, and the calculation of Tmis perfaorned | o 38400 8] Figure
4 shows directlydetermiped By tegps eﬁﬁlaaﬁ»r?éﬂtth%Fﬁ%Pq%’é’ﬁg‘%g\uff‘i%B°rﬁ%F’ﬁ%&[°%§ 0 of
determ n%@Bt he UL DPCH CFN. Initially, the user equi pnent executing the

nmet hod 3 egins in block 410 by determining a short UL DPCH count. This
is perfor med[(9g8Het Bigwicrishgws m8owsharbobdn enhedigrenppig-gengiplized mefpo

substantjally the sa Lns . . LSitidetgd m ned.
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becatjse Hgﬁmbgéﬂmybegﬁ;ts Clﬂuﬂ%&r 41y _rtgﬁthﬁm éng hahoreitghDPCH Esun’t.s Tm'?dls f 0{ ht hleJL
count . wever, counters having ei r re e e
DPCH couperiarmed kg dotgrmpiaingthe; yelRe of g@dﬂf ﬁphﬁ‘?“q’g it %@npa&ﬁéﬁ?gﬂ% 0 as a
short UL, e id\@etdnidddChhe 0408 6f the! SRSDRCH bounter isror e bi ts.
[ 0069] T%%%%@%%ﬁt% ertléMS'r%ogeeds to decision. block, 4314 there t he user
equi prentefacripanethe shrat HLRAPEH eunpbecause typigelly. g coppiet havingless fhan gighf, 5

pr edet er m, _ned | ue. The | o : Seblnfao watSdd feRYy be

def i ned B]‘(BS Beuse(i:ﬁ),r%%%)rl@' kﬁwn’%sﬁggarg%%?ﬁ?ggg?@%y?zgﬁgr thgn, or equal to 1.
Typi cal | yhe L DPCEh@atRT.t Dhdrealvd dftsiich 4 bmnter aviig etilbbe referesd te e 2$hgFtUL | n a

parti cul ar _enbodi ment, k osen to be.thr four, five, six, or
seven. TRFPSH ¢yt hvsn&%%mewgﬁﬁg%mﬁf og8 “ég‘ngf n}%gdl%l{%'r ee, the UL DPCH
counter is OBL 690! © Tho nfe@iéat 340RhéPpRLaHaS to féciorzbibek t1v ohgh tseusn, and
thus the UL CFN typically cannot be deterni ned, di rec#&y fromthe
short UL epR@ientaontparef 0@70Imbers of hiss inthe &L BPCHjcounter s tp 3 pr CH
count er equal s, 0r _exce el ]%&}31 k3 %E3shekd RM t he
counter. ¥ e'e?FBS&'PWé%tcgdﬁ Sé‘?g&?ﬂ]é L %_d}hé}'q'b{aybd% dHihRPH te o

may be any integer greater than, or equal to 1. Typically, k is chosen to be within the

range of three to eight. In a particular embodiment, k may be chosen to be three, four,
five, six, or seven. Thus, in the embodiment where k is equal to three, the UL DPCH
counter is only able to count up to eight, from zero through seven, and thus the UL DPCH
CFEN typically cannot be determined directly from the short UL DPCH count.

[0070] If the number of bits, k, in the UL DPCH countér equals or exceeds
eight, the CFN may be directly read from the counter. In embodiments where the UL
DPCH counter is configured for eight bits or more, the method 340 proceeds to block 460
where the UL DPCH CFN is directly determined to be the lowest eight bits of the short
UL DPCH count. Recall that the CFN count is a modulo 256 number. Therefore, an
eight bit counter may directly represent a CFN value. Significant bits from counters that
are greater than the eight least significant bits (LSB) do not provide any additional
information relating to the CFN because the CFN value is modulo 256. Therefore, in this
embodiment, only the eight LSBs are used to determine the CFN value when a counter

having eight or more significant bits is used as the UL DPCH counter. Because the



DPCH counter is configured for eight bits or nore, the nethod 340 proceeds
to bl ock 460 where the UL DPCH CFN is directly determ ned to be the | owest
eight bits of the short UL DPCH count. Recall that the CFN count is a
nodul o 256 Q)um?) Therefore, an eight bit counter may directly represent
a CFN val u&°% g??ﬂlcant bits fromcounters that are gré’gfr@{s%’ 4H t he
eight least significant bits (LSB) do not provide any additional
information relating to the CFN beca&?e the CFN val ue i s nodul o 256.
Therefore, in this errbodi ment, only the eight LSBs are used to determ ne

the CFN val ue when a nt er havi ng S is used
as the ULOWBIEO%EW‘C&““ ulB@c%fle%c?W c%ﬁty g"g‘? Eﬁ%@#ﬁ%%ém | onest
ei ght si S g AJ g?ﬁﬁgrogéetd&d)&o&mm@ﬁm&fe1pifsﬂﬁﬂl§e| y determine the UL DPCH CFN,

t he roceeds to block 490 to indicate it _is done. [Q071]

Ret ur nl ng to [MOT1lsi oRetutrdrgtosdegisionfblodked 14 ikt nuspbepof bityased 11 hetfle UL DPCH

counter d 340
proc eedsbigldcl'{9 E%’B%eé 1% ﬁssbtﬁ%flc?%gllﬁ e'té ggrc o Hegtr%g&ut%é%%ﬁg%gﬁf Ilrgg%/eg%)ue to the
short UL (DR&kior: Blegit 420 B ctanpasé tie Ihil. MPCH! 26unter hvalueab tlee sfortt We DBCHDPCH CFN

nmodul o 2k i s conputed . and_coppar.ed e f t CH
count. CSPEpHy ngqli?O“ Plrrks 42 tg%ml\}eaf’{eﬁ?%}‘t 8}5@5‘;@;@ i %ﬁflf%gh %mgl-tlg &;Er esent ed
by the 'QM\?@ fard @Mhd VARNSE the drGL DPEHIouRP@dncEpilaligpihfitieequimlénhe shor t

UL DPCH e user equi prent in decision block 420 _deter hat the
two val uéscamparingthesatie reprersnigd By t@dQW%ﬁt@HWMGQ %@%ﬁ%ﬂﬁs@ where the

UL DPCH CEN 1.8 tl? {hgyf'trﬂﬂ? ct]-f E‘ﬁf)l e O@??ﬁéfﬁ it B&ididn WEGHISF M termines

Al ternat iV ‘}‘%‘F DPCH counter are not the
sane as tie the t9iogalubi martie dairkstheiserlequipmbwiprocetdspBlack #H@ whese HiedUB40

preeet 0, e LR DLEEK (430, 907% THey RcSH, PASBhaln g8 o 2 0

counter 39aisP&ibids e usOLIDREH @E&Hrérta@e néethekaha es the K signifibent bitdbf BPCH count
is less than the val ue represented t he Iovvest k bits of the DL DPCH

count er . Sh¢rtU@R@ﬂubﬁmetb%gmfé@eﬁi/%ﬂ?@“%m]f 40.pits of the DL DPCH

counter is no S daR&ddnt 0. QEkbAEE ke RAMREOr M NQ
the nethod 3 %dﬁfoctg@ ustepeegﬁ% ehtﬂflﬂlf% wher e ?lﬁgyﬁf DPCH b CEN |es délterm ned.

I n bl ock repl-é@ntetlfbg thdl loDBEH GBI it b DRGH pauiter ggdiest dapusiiortld- PREHDP DPCH
counter val ue, w 1 fica
signifi caﬂﬁenmn%}@? sﬁ%@ﬁﬁé @ur%ﬁ%%f t%x%neﬂgl}}éfgﬁ ﬁ%ﬁ%ﬁ?%ﬁ%&%ﬁgs from
bl ock 44QydQrhODk HHEOH tcBunterdi B aliceviliie fepreSemnsel by the lowest k bits of the DL

DPCH counter is not less than the short UL DPCH the user equipment perfdrming the

method 340 proceeds to block 440 where the UL DPCH CEN is determined. In block

440, the UL DPCH CFN is determined to be equal to the DL DPCH counter value with
theI: lowest k significant bits replaced by the k significant bits of the short UL DPCH. The
user equipment proceeds from block 440 to block 490 to indicate it is done.

[0073] Returning to decision block 430, if it is determined that the short UL
DPCH count is greater than the value represented by the lowest k bits of the DL DPCH
counter, the user equipment proceeds to block 434 where the value of the 8-k most
significant bits of the UL DPCH CFN are determined to be equal to one less than the
value represented by the 8-k most significant bits of the DL DPCH CFN in a modulo [2*
O] sense. This operation is typically performed modulo [2¢¥%] to correspond to the
number of bits used in the counter. The user equipment proceeds to block 438 to
determine the lowest k significant bits of the UL DPCH CEN. In block 438, the lowest k
significant bits of the UL 'DPCH CFN are determined to be equal to the k bits of the short



[0073] Returning to decision block 430, if it is determned that the short
UL DPCH count is greater than the value represented by the | owest k bits
of the DL DPCH counter, the user equi pnment proceeds to bl ock 434 where the
val ue of t 5 st significant bits of the UL DPCH CE erm ned
to be equapﬁygmgﬁgpless than the value represented by tﬁ§T§$Eyﬂ§§t
significant bits of the DL DPCH CFN in a nodulo [2(8- k)] sense. This
operation is typically performed no 0 [2(8.k)] to correspond to the
nunber of bits used in the counter. e user equi pnent proceeds to bl ock

438 to ,.ne the 1o kK significant_ Dbi . In

bl ock 43&1,6‘5?%1 EW@%F“’?J‘ w@%‘?ﬁ WF%%HPHEH?EG%O%"{“%JR{E%%%%H&%%F (gf d(;Iet er m ned
to be edqugbk 490 thhfidatedit fstofid. t he short WO 03/ 088527 PCTI US03/ 11477 20 UL
DPCH. From bl ock 438, the user equipnment performng the _nethod 340 proceeds

to block 490000 ndtigaieeSi thops #dlewchamgpf4an eraditnest of Avdmeihqd Shichart of

an enbodj L E@‘M ol (CHTUIAHO URgfeR WRGGIel On frame
nunber ( r(')lﬁgtt%e al'| gﬁ‘é’ggé’ ‘g‘%%ﬁ“nhgh%ﬂ‘té‘% W t hi rllc t he %jesi gnat ed

conf i gur adyvwderenvitdn theadesignaied omfighatiore winddwrdfragetupichiarel. Butingingfal a DPCH or

setup of a nej i ng channel .dquri.ng .a sqft .hand [ bei n

transni t $8%P B{/*9 %&?‘?ﬁ%&r}&% Pnﬂgfﬁa,%% dt('flgp%g isaﬁ\ﬁ\?\? ¢ R&{Pﬁtg}; ? Ira{z:a};%rr%s sent gon

the chapggl 1bfsnRReEEY R alifhel éianfe Snayenot beintidandth the dehnfes sentanstheigl e base

station, as in the case where the P-CCPCH js the Iigned,channeh and t he

DPCH i s elranelde bp sethnfiag frameq may batrpnsaitied froqp a singiaRabe 3au e 23 A& i t t ed by

differ enfzasgavﬁ%res 1l P SePCEP HCte aaﬁgﬂ(%%c&ﬁf&? andRQY BPEREisQRCELRH cRankigll Vi Ng cel |
ned c of a

is the alig annel and the P- nei ghbori ng channel is the

set up chaimamiativeBedbeifamesmay betressmivgd lmsodiffsénbbasg agors, sydheas theease ver., t he

CFN typically n t 0. be _unambi guous| yi. ' | f ow soft
conbi %Pn@’%ﬁﬁéthlﬂgfégéﬁl %gadsf“rvt‘%ngﬁggg g%d g%gc'rilgaﬂnr{éfgpg Qh‘ftg(‘ﬁgﬁ’ég %ﬂh%/si cal
channel ggibhifbring Rhamkl i tResuschamed Becdse the drdes ynay natite slignedibi the there is
a non-zero processi n% time that 8ccurs .in det erm'.nicﬁjrgl tge ts[%hu\g

par anet eFeseivig the CBY tyrisally meeds dp b mpasabigyously detsminpdih orger R allaw f0% oy i s
defined a5mbliths ABSdpQflink 37 WRICHE deTobpirtieid@r ameter s are deternined. The

end of the setup OW~ occurs prior to the beginning of the next frane
boundary to pf@®7BHe sufphysi¢abrhanrdesetupr typisally 9eerry &no 2 pirgae POpRiyry.
Addi ti ongl the setup W N [ j I t.er iledienkng frane
boundar y%ﬁi’fﬂé@ ’ (ﬁer Eﬁq? 78¢ ggegrﬁg%égﬁ%gh{eg%ts&ﬁ% ‘geqe%c;?’? nEl‘. Tat angpr event
actions parameters. To allow for the non-zero processing time, a setup window is defined as the

period in which the setup parameters are determined. The end of the setup window
‘occurs prior to the beginning of the next frame boundary to provide sufficient time for the
non-zero processing. Additionally, the setup window begins slightly after the beginning
frame boundary because of non-zero processing times and delays that may prevent actions
directly at the frame boundary. The determination of unambiguous CFN typically occurs
during a setup window to allow for processing to occur prior to the channel setup at the
next frame boundary. Of course, setup may not occur on each frame boundary and the
setup window may determine parameters that allow the channel to be setup on the next
frame boundary or other frame boundaries in the occurring in the future.
[0076] The user equipment executing the method 500 begins at block 510
where a pilot offset is determined. The pilot offset determined is the difference between
the pilot of the aligned channel and the pilot of the setup channel. The offset is zero if the

aligned and setup channels are transmitted from the same base station.



directly at the franme boundary. The determ nation of unanbi guous CFN
typically occurs during a setup windowto allow for processing to occur
prior to the channel setup at the next frame boundary. O course, setup
may not ocgur ch frame boundary and the setup w nd erm ne
paraneters&#HE@QE?fOM/the channel to be setup on the nex?w&ggéﬁﬂ? oundary
or other franme boundaries in the occurring in the future. [0076] The user
equi pnent executing the nmethod 500 bZ?ins at block 510 where a pilot
offset is determned. The pilot offs determned is the difference between

the pilot of the aligned channel dth i f_.t.h . Th
of f sglt is zer @077l t Ih%he qu(F:ﬁ‘?fgg'%ﬁﬁgﬁl@e&rﬂ‘ie?e@hﬁﬁﬁf?ﬁézgr@e?&hgg:r‘?ﬁ] %ggeef rom '? he
same bas i%?l%&tch%el 1 3%91%&52%&@& B0 3k bt ndined base @A fhe THfcmaton

equi pnen en proceeds to bl ock 520 ere the CFN of the aligned channel

i s det er riceiged frimaharignadighanaeldestin the qrsarfiinisalsemp of te P-HECFROTBAY recei ved
fromthe_ aligned channel S hn | A | he P- CCPCH,
or may B%d?ig'i"@?‘f‘?i we§ a&ﬁ"}leae‘éel f ?@E"% tlfagégﬁkgghgu%lr)ﬁ%hﬁgﬁé#ggﬁlgaf he CFN of
the aligned cfyangie! . ThOAZR]eqlipmens then @uotegiventblédkei22pwhare dlisunisignbd ock 522
where the unsigned offset paraneters _npa and ns arg dg(% erm ngﬂ. ghe

par amet ePffsri prEmstess Raangd e iaieramneds Té‘ep?“iaWEter“I‘Ee?rs. 2 PREMHCE §hdd channel
froma rﬂn%ro?ﬂ?t%f% Jﬁ%nedTJPl‘ﬁnMF@fﬁ%{ﬁferJn@é Sdist. tTBe b@meleiRferofoftBetimef t he
setup channe roma reference point. The paraneters may be received as
messages offset rfiythdogetupechanmil e direferenesypainto i herRarametess Wiy berggebved agor
exanple, if the set h | | &Eldpie, 3 thkme of f set
typi cal | ylep%aggsr g2y g@ggte@%%_@%%ﬂg ?@gﬂﬁ \g/]efle(fg{x&géﬁn%%i anr st atpileon In a setup
message. séhp endnatliiy ele\DPCH obf bareing celljctinasoffsst typigallhrefateetd ¢o ad Toeck Based on
the pilot offset determined. in block 510., A si.gn. assogi ] t he

of fsets AEvedEy aapQdilgsiepamin ¢ flURPFSage: i@tepbagggﬁgano‘)&gsfegta‘gcﬁna\énn% E‘g Yref erence
channel . pA 4oRBfinkd ¥Red b the IR 6FLR Fetehmnadiaiek 918. |Aggh agodilted mither ence
channel and a negative sign indicates the channel is |eadi ngqqtqge reference

channel . theootfels Micindisate whailienihe affsgldy leading ordargiee the refergnassd npr oceeds

to block 530 where.. | 8. PASI & t Gl a8 GeStiRBRBh 1S
det er ni né ‘?’lﬁﬁglgrrléfdé{a?é\?ghé }é&gﬁéﬁ%ﬁzgﬂ Féotir}é ?rég‘if’e'ﬁfé’ dglgttl er ﬁi nedc%is%?ng%gount ers.

A first gedicdierthedhanict isleddighthe raferehagtchamelcount er that typically is
configured to

CO U0 O B o2 AT B ST A o gl gl 0"
count to s30MEheTEYIAMR) fRdHRd) Bbsifdn bihehe Edlignedll cHatitel d4 idgreeminéd. alfke rélativeexanpl e,
the frame position may be determined using counters. A first counter may be a high
resolution counter that typically is configured to provide at least chip level resolution.
The high resolution counter may start from zero at each aligned channe] frame boundary
and count to some maximum number at the end of the aligned frame. For example, the
high resolution counter may count at eight times the chip rate, start from zero at the
aligned frame boundary, and count to 307,199 at the end of the aligned frame boundary
before resetting to zero. Alternatively, the high resolution counter may count at a rate that
is two times, three times, four times, tem times, sixteen times, or any other multiple times
the chip rate.
[0080] A second counter may be a lower resolution counter that is used to
track the CFN of the aligned channel. Once the CFN for the aligned channel is
determined, the second counter may be initialized and configured to track the CFN. The

second counter may be a lower resolution counter that is synchronized with the frame

boundaries of the aligned channel and that increments with each frame of the aligned



hi gh resol ution counter may count at eight tinmes the chip rate, start from
zero at the aligned frane boundary, and count to 307,199 at the end of the
al i gned frame boundary before resetting to zero. Alternatively, the high

resol ution,co may count at a rate that is two tine }ugr e tines,
four ti rres“;q('é&&f%?7rres si xteen tinmes, or any other rrulti%Fg Pﬁ’éé% the chip
rate. [0080] A second counter may be a lower resolution counter that is

used to track the CFN of the aligneg, 'channel. Once the CFN for the
aligned channel is determ ned, the second count er may be initialized and

configured tg track the CE The s ond count L£sol ution

count er %h#alec?l A PheNmpls: i@ledlwef ﬁesp 0? e rBa un aﬁ}é{? of(L ?q‘g‘gfsalfl gned

"~ channel gpdu %H@ék th@@FﬁWﬂIéal%gédbh@ﬂfeh frame of the aligned WD 03/088527
PCT/ US03/ 11477 22 channel an exanple, the | ower resolytion counter nmay

count from ze088klo 2BDleds 53Qi thééql@tvetﬂiam‘?li’oilﬂ%“ rERPOfetsrEned by e hannel .
[ 0081] elqg ublrr?en,? bg%QSeB\;nEg %ﬂl%]giethg F%n@%%bt?] d &intERYat o GaleqhdBiieed by the

user ving the values o e first and second counters at
two ti n’edés[g&hhtaﬂmeald tele gitgniidsetime instance, -+ theAtoustersi valyes arerpbsaryask abice, t-, the

counters val yes are obseryed. At a seco e count ers
are agai FFCB'EEBF‘GéBSta“?ﬁeH é\ﬁrﬁogntglaaﬁ%ggafnbggsgggﬂ Tlth El%?{alg%%gorrgg@m be stored
i N Menor yme Fiehes ahy Ye siohd 1h\4°@enﬁdr97‘3Pi'e|féi§tﬂ_ﬂCt&5tvnﬁmm m&tahd&us pccurivdthimme set up
wi ndow and there is sufficient tine between t- and t+ gll,ij(‘%h thﬁt t he two

sanpl es tf seme sep vindosopns thess is sufficiept tine befivesn H@Rd Lhau PHLPRRYO i n val ue.
I[gotsﬁ]e Ige ‘iése tlf%ﬂétﬁ%?ﬂﬁh&ﬂ%ﬂn@f&ﬁﬂ%ﬂﬁct%ﬁ’d &iﬁ@feﬁi 19'31af%00k 532 to determ ne

resolution counter sanpled at t- is less than the
val ue of the [mgzn r@h@hmtleqmpmcmtrthmpmm tocdegision-blockf532 fie detgrmjee of t he

hi gh ' f h
reSol ut1 Shive B e apien rsenion BRIy o 3F bt e Qe lor e O

bet ween tdigutivPcAmtEp bspleBREAUTRhE mmuﬁelﬂe It ghuiepoTatidn cmmmeuat |t-nlg gtelter net hod
500 is configured to operate using sanples observ din

wi ndow ofhag the ¥ajpeof the higb, resqheioncopnter?fi th dfFAme; Raundary Way CTS’IS B%“g% V\/ner e
the thr e% %H#Jh%e}‘i& oD ggfr@ﬁes%b&us@éﬁé BleY B5hipth&R 82dcutRet (16 Rie®d1500 deci si on

bl ock 53 e va high resolution counter at t- |s Iess t han
t he val ués ednfighedho gppemes@mg samplesomhs@r@cd # a singlet gEIPUYIRAOR i e

deter m n rsarnte, e Wi eqaip RGN Cio kR 5 30Ut Ot Bes Bdliate: VAITEs BEa Ezﬁfr‘ al i gned

channel .
observed.

[0083] Returning to decision block 534, if the value of the high resolution
counter at t- is less than the value of the high resolution counter at t+, the user equipment
determines the two samples were taken during the same frame of the aligned channel.
This frame has the corresponding CFN represented by the lower resolution counter value.
Typically, the value of the low resolution counter is sampled at t- or t+ but not both,
although the value of the low resolution counter may be sampled at both t- and t+.

[0084] Once satisfactory counter samples have been observed, the user
equipment proceeds to block 540 where a differential offset value is determined. As
discussed earlier, it may be convenient to measure offsets of the aligned and setup
channels to a common reference point. For example, the start of each frame from the P-
CCPCH of the serving cell may be used as a time reference. The time offset of the
aligned channel may then represent an offset for the start of a frame of the aligned channel
relative to the start of the serving cell P-CCPCH frame. The offset of the aligned channel

may be designated na. Similarly, the offset of the setup channel may be referenced to the



This franme has the correspondi ng CFN represented by the | ower resol ution
counter value. Typically, the value of the |low resolution counter is
sanpled at t- or t+ but not both, although the value of the | ow resol ution

counter ngﬂﬁgiﬂﬁw ed at both t- and t+. [0084] Once sa%ki;lﬁg%@&% counter

sanpl es ha observed, the user equipnent proceeds 540 where
a differential offset value is determ ned. As discussed earlier, it may be
convenient to neasure offsets of the,aligned and setup channels to a
common reference point. For exanple, the start of each franme fromthe P-

CCPCH of the serving ce|l may be used as a tj f.erence. . Th i of f set
of the  HHCRRG. SREFHBRIEY SoHB R TaR oG LrCBFFate Fapoqing Sl &M of
frame of yhgrdlsh c5RERRR by the bAbt ofRet dtdrimed iinblock510.h tleskvidog cel |
P- CCPCH %rarre. ThHe offset of "the al i‘%ned channel may be designated na.

Si i | ar | the us¢requipfrenitdetsrmingethe walyp of-the difterenagin aftsels &4 kg whtdgmio the WO |
03/ 088527 PCT 3/ 13477 .23 ¢ ' : I annel may
be a P- CCPCH t%b@% ne%é%t‘fts)?ri %%J@%%%gﬁgh]{lggﬁ% set gr%)yh%g @‘g%)érég%g&nt ed by

t he pil oHedib®Blbckist4antsrarhe valnedxaxmid nS 4. comnpated.oHflna5¢ss tharher egeato equi prent
determ nes the valuye of the difference in fsets. o, be =.ns-na. [0085]
The user nedhe BIFEPAUIBRSTY BFOFESA 1P HECisien EIGBk é%g ﬁ‘l‘f{?ﬁlsﬁpdﬁ%%%o’ttge Vil#%i si on

bl ock 544¢ Wa&kiGertdde iy 8e8S nA3is 3B pited & the BRAREORMon kburi@ vakels@fipled han or
equal to ns, the user equi pnment proceeds to decision block 550. In

deci si on abi-obkor8&00 perfierm the gempasison,fike vilyes of afand thg coprterafalue sppapled
conpared tpo the hi : lut i . r d le,lthe cduflte® der to
perform taﬁg aé%ﬁ%g?l%%déll,?ﬁet tg av%ﬁ‘lﬁ@u%}?teélfAﬁ{%!ﬁ ?ﬁ%n?ggn%caerﬁﬁ%al eg%_us aerrpl ed at
t- are twpiueahhpledljtumbpbe tanvertainmo rquinilent ahmiveraef ghiprpsrieds. Sémiladanpl e, t he

counter value sanpled at t- be converted t.o,an_equiVv . er of
chip per itsogelueptifd mpy be °°’t‘1frétg% TgRregt ?H'U“ﬁﬁ Ofgc lpc%er?\%’g%"t g‘!fg@%“%g? esent a
nunber 0oz hioRnfR! hOMSremPht BkinaayVid Msed. alfy irc BISBRISSOEtheuserTeqipmentt nay be
used. If, 1n block 550, the user equipnent, determ nes that the .VE| ue of nO
i s | ess tdatgrmises Gafthe velge phad islesrehan o eodahip dip lfi’;}“etl}‘fﬁrei*ﬁ“&ﬁ bythcbight i on
counter s - S ﬁHFIH ioek B5NCls bdSett-554Nn bl ock
554 the r%gwtg’gfgﬁé’t%fsa?ﬂggsaﬁﬁtgeg%gh e %I}tte"gdﬁg&ﬁgi?_frane boundary is one
great er ttha@FNhelueGENhe sdtore cladnnelnas the hext Sdmethounddry iseensl sreptsrihy ek 530.

hat 1 nERLPRP gt SUEed HABT SPSOROR 1945 81 e T epr ocent ed by t ho i gh-
resol uti on coygyss] FeeRhiag tdlledision bbek SEOIT theten eopipment detemdsesttbatbl ock
558. At bl ock 558, the CFN val ue of . .
the value of nA is greater than the value represented by the high resolution counter
sampled at t-, the user equipment proceeds to block 558. At block 558, the CFN value of
the aligned channle at the setup channel next frame boundary is determined to be equal to
the CFN value of the aligned channel sampled in block 530.
[0087] Returning to decision block 544, if the value of na is not less than or
equal to the value of ns the user equipment proceeds to decision block 560. In decision
block 560 the value of nA is compared to the value of the high resolution counter sampled
at t-. Again, the values of nA and the counter value at t- are normalized to a common unit
of measurement. If nA is determined to be less than or equal to the counter value sampled
at t-, the user equipment proceeds to block 564. In block 564 the CFN value of the
aligned channel at the setup channel next frame boundary is determined to be two greater
than the CEN value of the aligned channel sampled in block 530.
[0088] Returning to decision block 560, if the value of nA is determined to be

greater than the value of the counter sampled at t-, the user equipment proceeds to block



the aligned channle at the setup channel next frame boundary is determ ned
to be equal to the CFN val ue of the aligned channel sanpled in block 530.
[ 0087] Returning to decision block 544, if the value of na is not |ess than

or equal |l ue of ns the user equi pnent proceeds t ci.si.on bl ock
560. In deg‘?)s(l}:’@gssyﬁl ock 560 the value of nAis conpared tpg%flﬂgslvg 'ue of the

hi gh resol ution counter sanpled at t-. Again, the values of nA and the
counter value at t- are nornalized tgga comon unit of neasurement. If nA
is determned to be | ess than or equa? to the counter value sanpled at t-,

th ' t | ock. 564 .. | f th
Al gned Seanadiock soBy Be SRR i et e Rismedenappl B PGB SpdBLoslint YT 0T
be two gh&aldety is (d3RPminBe t&R ohel gieatelthimtheatFg natbecdfans eligmedrghbedl i n bl ock

530. [0088] Reéturni ng to decision block 560, if the value of nt is
det er m neampled ipdlockSé@t er than the val ue of the counter sanpled at t-, the

user equi pmen@oglloce ?ﬁ;o“tliﬂ 9{1 ﬂ-ﬁﬁal \@&%ﬁg@ﬁgﬁ&{g@@gﬁﬁé Eat bdtk®68. I n

bl ock 568, th N val'ue o e align at” the setup channel next
frame besdda8,)561 sord®B ctheruser eqiipmére pooveedyitebloek SThtercorhe ablge of the

al i gned chapnel sanpled.in block 530 9] ..Eal l.ow Lniti

det er m ng‘?ritg"n“%‘f aﬁS?FénB%cgfvﬁbt %fﬁﬁtélnaéﬁ‘i\l"%?g@?éosé@g of@gf@%g@&bb@éﬁtﬂ%r 568,
the user sGHdliwhaBBE bdlh PEsBPSor hothiegative RO CFN mimibeeot the b EHinmdisuet for the
sign associated with the offsets na and ns. If the signs of .the two nunbers

are the adjaped. Hpwevesnif %ﬁmﬁéﬁﬁwyiﬁk“%ﬁpﬁaﬁéﬁﬁ‘ftitt}%z &q fiso _Wﬁ]i‘rber_ of
the setuRs G03A0RYe, e 0 cRffintAl BOmecdOMRVEEN tyf alchieinhlifs RS pRUIoBlId Wi Lh na
is negative bu e sign associated with ns i's positive, the user

equi pnentdeerminet CENtHyson€F M ltgynatieely cfrthetsignopssdeiatest with o éd ositive bt ¢ ned CFN

by one. Alternatively, if the. sign .0Ci j L but the
si gn ass&EEEEd tVHM"n'%S 'isgleﬁazldg’ttﬁ?/e, t] go%ﬁﬁﬁllg %’gﬁe{r]lggtﬁ%dﬂgg eiwr?\érﬁ%rrenti ng
the previgeieshied dEN®yBheted CFN by one. [0090] Thus, the CFN of the setup

channel may be unanbi guously determ ned using.a coupter to.track .the CFN
of the alignetP®Phnndhuythe GFN 8fithe sptup @@Péé@ﬁs‘@é’é‘&%‘?"é)‘i? *fhin a

frame of 6181%5 abhHead t\%@l@ﬂﬁ@FN SR GREHIH ChAMS] 44 al ddentEY ek pasthgaalii on

nmet hod 5 re typically encountered. The first is the setup of a DPCH of a
servi ng dimd witlif tacframepf thel dlignesleghannel, Tjwot dvaditiomrpiihe G deterEdpdlioBondi ti on

i,is D}:’ga ggﬁ%ﬁ@g{o\gﬁaﬁeg&ﬁ% }P gl{cio{llrgerlgc'l.cgﬁ)%'rs{ R'the %ft&p gfa'f'ﬂP@ill%f aVXQngOo%ﬁr ating in

after initially setting up the P-CCPCH. The second condition is the setup of a
neighboring P-CCPCH for soft hand over when operating in a DPCH of a serving cell.

[0091]  In the first example, the aligned channel is the P-CCPCH of the serving
cell. Because the DPCH will be originating from the same base station, the pilot offset is
zero. The CFN of the aligned channel may be determined directly from the P-CCPCH.
The P-CCPCH information includes a SFN. The CFN associated with the P-CCPCH
from the serving cell may be determined as the SFN modulo 256. A counter is initialized
to count the CFN of the P-CCPCH. Similarly, a high resolution counter is initialized to
count at eight times the chip rate. The high resolution counter resets to zero at each P-
CCPCH frame boundary.

[0092] The P-CCPCH from the serving cell, in this example, is used as the
time reference and also represents the aligned channel. Thus, the offset na is zero for this

example. The offset of the DPCH being setup is represented by ns and may be

determined by information transmitted by the base station. The value of ns is the Tprcu



[0091] In the first exanple, the aligned channel is the P-CCPCH of the
serving cell. Because the DPCH will be originating fromthe sane base
station, the pilot offset is zero. The CFN of the aligned channel nay be
determ neg&%org)gé ?/ fromthe P-CCPCH  The P-CCPCH information includes a
SFN. The B¢  ated with the P-CCPCH from the servi AGTESPYIIEY be
determ ned as the SFN nodul o 256. A counter is initialized to count the
CFN of the P-CCPCH. Simlarly, a higheresolution counter is initialized to
count at eight tinmes the chip rate. e high resolution counter resets to
zero at each P- serving

bo ary. [0Q92]. The P- fromt.
cel I, inViHf é’a’é%(’éﬁ‘iﬂcgy t'?esseﬁ%'l%%lgﬁ? ﬁt%@" ?ﬁ}?e;l%?sé?%ﬁt(%l: ﬂdnsallsspé’mgg%r esent s
the ali IpEQusRDPCH 1ddiRe Pidtpcif.f set na is zero for this exanple. The
of fset of the DPCH being setup is represented by ns and may be determ ned

by i nf or mat i of§093]ans Next, duriksg a s¢fap wandows thet Yaies of e QENL?@L"@:PI '?1"5‘ the the
1 0rG V0 gL 0e2 T VSIALAIGH 65, YAk BRI s bR V0

base sta Lo I'S posi ecause the DPCH
| ags t he AlPaGuREH. aftbﬁm@&ma\lﬁxm boutidarygtha htghtremlummaboumemhega‘rmkan@edof t he CFN

counter and the ount e at a time t- after a
frane bo@ﬁﬁa‘(??"@fﬂt éﬁwa%ge ae’it%ﬁa&f{ nifard 1, Unambygbopsly boundary,
the hi ghgegsahed ¢ b6 ﬁxomt&{me Sala8Pbf thé affRet, 8, the maes/a-i tHe high résRutiBh CCPCH CFN
at the next DPCH frame boundary is una g&EOUS%ﬁ deternm ned bhased in part

on the vapunier abtlmﬁfhte apd tsand thqsvalupwéthoé’r CHICENeomfeg st s plsh  count er
at tines \ h P i; value is
al so de]pl %fri]ne Ekfah @glﬁrfh@ %#é%Pgt\ug Tﬁncg tg(%:lr::"(qzr\lejmgﬁée}loﬁérzarrb| gu%%g %PCH CFN
is det eﬂanenmded tircDPEHHrémahe sdreing eclllmlag bcelsdd asettxe b@n@é@haxmsl ‘whie al i gned
channel CCP d sti.ll d as a

ref er encg‘\%pﬁ?cmﬁ %B‘a}w&@w ﬁg{;nﬁg’g uf‘egs%ta fea?ﬁ Bfﬂmwl ﬁc? HPEY  at her

than t he pyPr&ERERlgd VRO He DPTH hehes @a Mt FEgarpbe; a nei ghboring P- CCPCH may
be setup for a soft hand over. During setup of a neighbaoring P-CCPCH for a

soft hand ovef009'!]1e Bpthe seepnsherample; grgighjoring P-GRREHh a3y heselie foha al'i gned
The. b Costg B SRk Bl e o 4 e G e ence
as in t heroimkHeoserving exlinpdyebe ugQI0%) the ralighdds clempetping, the tReCEPCBt ofothe set i s
for the et vbifls 3l o8 ROLAIcHE8hd1S The P-CCPCH of the serving cell could still
be used as the time reference as in the following example.
[0095] In this example, the pilot offset is for the serving and neighboring cells
is determined to determine the magnitude of the offset of the setup channel as well as to
determine its associated sign. The CFN of the aligned channel is determined directly
from the lower resolution counter. The offset of the aligned channel, na, is determined
directly as tppcy While the offset of the setup channel, ns, is determined when the pilot
offset is determined. The sign of the offset na is determined by the sign of the offse_t for
tppcy Which is positive.
[0096]  The unambiguous CFN of the DPCH at the next frame boundary of the
neighboring P-CCPCH may then be determined by sampling the high and lower
resolution counters of during a setup window of the DPCH and correcting for any sign
associated with the two offset numbers, na and ns.
[0097] Figure 6 is a time diagram showing derivation of frame numbers for a

variety of different offsets. A mobile station may need to simultaneously track multiple



Is determned to determ ne the magnitude of the offset of the setup channel
as well as to determne its associated sign. The CFN of the aligned
channel is determned directly fromthe |ower resolution counter. The

of fset of {vgf ?I i gned channel, na, is determned directly as ti DPCH while
the of fset "S¥PRE?Eet up channel, ns, is determi ned when FREUYSIYYET? of f set
Is determ ned. The sign of the offset na is determned by the sign of the
offset for 'rDPCH which is positive 6[0096] The unanbi guous CFN of the
DPCH at the next frane boundary of t%e nei ghbori ng P-CCPCH nmay t hen be
det er m ned sanmplin he high apd |ower resolution counters during a
setup Wi HE‘S&%&P&C @ rgﬂtgntg%ﬁpﬁgpptﬁavqrﬁndgﬁgﬁ @P%Heedatgs%gmnggfm% th the
two Of f S@harMSIAS EFNTer B8 ehatnels OOk With ¢ich & thesnefphbbrifs ddilegr am showi ng
derivation of frame nunbers for a variety of different offsets. A nobile

station may nié888kt o Shown ergrfeasues|for an aligredhehapngh 684 sl foyr seim channels
PCT/ US03/ | i | d
e

t hus may 9] erm ne una uous el s associ at ed
Wi th eachogfdaiyhet nPLQLROHIiofghe edriing chID0 B8fup Shiadewn620 arearpesehiativedy al i gned

channel 604 and four setup channel 50-608.. Al so shown i S ef erence

li ne 602 SRyt nfagh Pé}.l;ﬁeefe nietups ggan aﬁpgrﬁg?- g‘BYPP@II% 2 SR YHRGQY g?d M2%. CCPCH of
the serVigBghr&dch fﬁﬁ{eualtw&ugﬂen\lg IR Qetdp RirldORT 62068 idfwn\fol ¥achshael fon each of
the four setup channel s 605- 608. Tﬁgﬁcally, a setup wi ndow 620 may occur

in each foameees oficlaribt ghheoffspt ofrfbe sligngd chmmelR4aolativestodhb wfereise PeiEh channel
for  purpesesied {t}%ﬁ%%ﬁl r}a-slalgéqsfcﬁs%ﬁssg;{ edrfii, 12& ﬂﬁgﬂgge%tzs(m%sﬂﬁ%nﬁ@éf hel ative to

t he reference p&i sl gnhat ed ua an scussed earlier,
na represéiéts Hdie thagerint ualés oked ttheeprestitsthe sighied walug hE theeoffeetyaForstheised t o

represent th I gn val ye of the offset. For the | i,aned 604 in
this exar?ng-??l cﬁﬁl%ﬁﬁgo"if&t ltsgx?rﬂ%le’s%dl%@%ﬁ}@ésatrﬂee eﬁ?‘l%art]%dﬁ ﬁgﬁ%&n‘%‘g % 604 | ags
the ref ergpnegs tenefefdde lidd 80J. aSimylarly, e umsRhehadgiimges dfulesifsefs fofthe of f set s
for the. setup channel s 605-608, are de3|2nated ns3 610, 2 614, nsl 616,

and ns4 6¢0p chignels HPHE08. prsydesignaiea 1 $hPhar 014, ppl F\“dsnsééggﬁg‘?t,e that e
unsi gned f&lf Iﬁeﬁgi %@gyam {h%rgﬁ-i PB68le07 [ tnsifRAAE: LdHRIsCRANRNALES offetd t he

ref erence wever, the unsigned offset us4 618 for setup channel
4 608 i s bdidufethe phanfels fagttherefrrericg finel 602a dldwayer thefunsigeeduiffsgiatsd §1®fasecause

ts ngg h? \?\ggtlﬂ.lp lrcrEe? glfs:ilszi gﬁ% résggll%%%rqg%ﬁljnl tﬁﬁgr?sgg%éd Ln%%r%?l]de -BtP ?het J)fﬂepgl %e%msgm al so

the channel leads the reference line 602.

[0099] The timing diagram also shows two time instances, t- 630, where
samples of the aligned channel counters may be observed and two time instances, t+ 640,
where the samples of aligned channel counters may be taken. The first matched pair of t-
and t+ 650 occurs within the same frame of the aligned channel. Thus, these samples may
be used in the unambiguous determination of the setup channel CFN. However, note that
the second pair of t- and t+ 660 straddles a frame boundary. For this pair the t- high
resolution counter value would exceed the t+ high resolution counter value. Thus, a new
set of samples would need to be observed before determining the CFN values according
to the method of Figure 5. Thus, it may be seen that with only a high resolution and lower
resolution counters, the unambiguous CFN of a number of setup channels may be
determined. .
[0100]  Figure 7 shows a flow chart of an embodiment of a method 700 of
updating OFF and Tm parameters following an initial full determination for which the

unambiguous CFN determination is a part. The user equipment executing the method 700



sanpl es of the aligned channel counters may be observed and two tine

I nstances, t+ 640, where the sanples of aligned channel counters nay be
taken. The first matched pair of t- and t+ 650 occurs within the sanme frane
of the ali nel. Thus, these sanples may be used j he. unanbi guous
deterninat?@ﬁa%ﬁa?ﬂe setup channel CFN. However, note th&?ﬂnbﬁgnégbond pair
of t- and t+ 660 straddles a frane boundary. For this pair the t- high
resol ution counter val ue woul d exceed+the t+ high resol ution counter val ue.
Thus, a new set of sanples would need to be observed before determning

t he CFN val ues cor.di.n to the hod ..of.  Fi re 5. Thu i t be seen
that wi t\rlpeglﬁf’ V& gﬁ’ﬁ? Jﬂbr‘@'ﬁﬁ Gtclogwle%ﬁ%arp% gjng ¢ %go lﬁ%ognls cp(%)ﬂf?] e gely "he

unanbi guQkampleMN afll BFF WD Gin Géte®@h4tion ABEIMIAE So MRYméRod stkwariffiFigse 3[ 0100]
Figure 7 shows a flow chart of an enbodi nent of a method 700 of = updati ng

OFF and TmaYpbe perfarmed when | thswpeverarcaivedt from & mopitered sl hinitially swcseds awni ch t he

a

unanbi gu EN 1 nat i b S ; [ citi Nng the
ot hod- 70 5SS SEETL NS ARy Bl il A heSOfE SRR Bl R e 00,
conpl et e vahasref thenpargmeketseareripaaodicatly i updged.f Gheampdateonay bx aerfdrmed dyf ul | OFF
and Tm determ natign accordjng, to the nmethod sho . Figure.3 nay be

per f or rrecfegﬁtf“é'ﬂmt“i‘ﬁat 0 quh%iq‘%ﬁar?‘?eﬁ?ﬁ a&'dﬁf?ﬁ?tf"&tﬁg dc!:z:l Fl’arqu%t?ribgﬁd)} ngxceeds a
pr edet er njafies thdwaed6f e TAT pREméter. tAdéampliesfahersiepsiyr iftatifF6f the GFFm

paranmeters, the values of the paraneters are periodically updated. The
updat e nedpd Fa prErmYIerseysheyn in Blggsei2ithiprgh F{Ghé’fﬁ‘él ThRthost %phéherﬁ'l“ﬁ%?“érret er and
updating ?ﬁéﬁF KSR £&flay B repAfdd A PeliBdi¥ BhsitotroviliepeliouiRar anet er .
An exarrplﬁeeﬁg t 13@%{ epsﬁ‘%grbggp a?)li ngrebf t he (ﬁzF 1and T#]c%%rlg]ﬁ%% ers i s shown
i n bl ocksupd@® ¢fhtheu GFF7 @Bl dm tacametdrsh od thpoo theTheed it eiforms a pemplotened i n
each of t se.b.ockfs r’r@y be rﬁgeated on a periodic basis to provide
periodi c CFFBBHIF OrL P g, VRIS T bar anet ers wit hout the need to perform a
conpl ete det goro1pat i Updafhg teeOFRQNA ama Paiadeters béRlik13t blodUpTik afteg anhe OFF
and Tm paraneters begins at block 720 after an_ initial detgr m nat.ion has
been per fiBHitbeetFTiRAtoR hay been nepisraed inblodo 0. pupieallyy MmREFCIUFEIRY per i od
will hav eupﬂht@qyéﬁﬁd G Mt QagsbdBroff tht Ridel @ infigt &ltdFinidkion BefoRf Riandiar anet er
updating i'n bl'ock 720 commences. I n block 720, the user equipnent begins
t he updat wpdbtyng io dtask TR0 cergmeines.nkyi bigels JR0.FhoTRORquUipragns begins theyupdaiedyuser
equi prent, .in.block 72 1 [ m I . f. '
pr evi ousl gfte%‘sné'}% @g&e\lﬁq}bﬂr ??sbp?et?{ K oetgl‘l?%‘gg' %‘8%5& e%(np%gt, i Bk 935,

may perform some or all of the functions previously described with respect to block 320

in Figure 3. The frame timing for the neighboring P-CCPCH may be determined using a
chip level counter that resets to zero at each P-CCPCH frame boundary. At a particular
instant, the counter value is determined and compared against similar counters used to
track other channels. Then, the timing of the P-CCPCH relative to the other tracked
channels may be determined.

[0102]  The user equipment proceeds to block 730 where the UL DPCH frame
timing is determined. The UL DPCH frame timing is determined using a chip level
counter, as was done during initial full determination of the OFF and Tm parameters. As
discussed earlier, the counter typically has a resolution of at least one chip and counts an
integer multiple of 38400 chips before restarting at zero.

[0103] At block 740 the user equipment determines the frame numbers for
channels involved with a hand over using the frame level counters. Typically, the frame
numbering for the DL DPCH, UL DPCH, and neighboring P-CCPCH are determined

using frame level counters that are initialized during full OFF and Tm determination. The



in Figure 3. The frane timng for the nei ghboring P-CCPCH may be determ ned
using a chip level counter that resets to zero at each P-CCPCH frane
boundary. At a particular instant, the counter value is determ ned and
conpar ed a%&%@m | ar counters used to track other channels. Then, the
timng of the P CCPCH relative to the other tracked charfd{E%HYhe
determ ned. [0102] The user equi pnent proceeds to bl ock 730 where the UL
DPCH frame timng is determ ned. TthUL DPCH frame timng is determ ned
using a chip level counter, as was done during initial full determ nation
of the CEF and Tm paraneters. .As  discussed.earlier, th ounter. typical |
has a redBMmg: PHRP n%?tyng"eggt?"ﬁﬁeél B}ﬁi‘%"% dr"@gﬁ'ﬁttbea‘ﬁluef etg%fesﬁfﬁntv?pl e of Y
38400 chicpsntlef @ el BSunfhd ivide Hrevidiish: idifldIORH Wt cHirdClhe 7H4ind hRNbEELT

equi prent determ nes the frame nunbers for channels involved with a hand
over usi rdtertativélyathe vaes| ofcthe respeetiveToquntesy mMay bengorelaterd to thenflampng f or
the DL DRPCH, UL ' ' Le %iﬁ‘ﬁg hpg franme
| evel coﬂH‘Pg?rg u?‘jr%gt%'d g?@a%n?ﬁrg]lqﬁ%re lﬁ% %@Dngl?luﬁ t@'—‘ﬁggﬁé m det gifﬂrlﬁgnat i on.
The WO 037083627 ciftdr UséBio 4k the TASDPCHMfeanme mnebes ismavy aeightdtitrommtesd by

directly reading the val yes. of the respectiv cqunters if the counters
were pr e\Fll‘%Wg'{VgW'Pech&lsFegélal“gH’ed?ﬁmﬂd c@%@e‘%}"aﬁﬁmﬁamer. Al ternatively, the
val ues of the [61RapeCtiyiRalNURd fdlifos "I Enif WveLbitinBss i B YalueadPthenUNbET S
using correlation information gathered during full timng determ nation. If
the frarfranedoedl cowtiers are 1pee gubsntisliycimplpncoyshpPts ¢quaiee VAUeFASS 192 not an
ei ght bit - e O BYunt | e bR bPed ggsai l ed in
Fi gure 4.Su§88#1g%§§ sllilnggltglgﬁo}{%%ﬁhe vg%gggﬂ% é‘%ﬁéejadgﬁll p Iel}gep count e‘rgﬁand t he
val ues ofAltehentivély ahe chumvers meyhen¢adrssbsantialip sichuiarestsintfitleylage sadithianeousl y.

The counter_yal ue re read substangially sinultaneously i h ount er
val ues araes“fﬁi.%ﬁer\&atqzli“f? Wﬁ&%@&ei%ﬂ“ﬁﬁ ﬁ’%‘é ﬂi%‘fobmter%r? g?ﬁé?‘%%ﬁ?%hoﬁﬁé counters
maybe reapdrisy Bsfimatiyathk Yosrterl! aRaREELY, thé coiney vanes aradad\sdbiiamtially si ngl e
period of the highest rate counter, that is the counters are read during

t he shor tsésltanpeuslyolf thredgtorainagon of the Qi prd Im tping pasamelass yary i deBount er

val ues arg..r Uhsiantopldye Sinultaneously if the determ nation of the
OFF and 'Itn%nta?%gcrl% paregneyf)glr,s e\'/ary by less than a predeterm ned error

val ue. [0105] [@05¢ t Hencehihechifelees] cowvertvaiuey andfzanaledelfcounte vabeehavsount er
Ve NS 1ead SRetL AT 1 HSiA e e fing Shd blath® ol BER chh BL Blleriifed! R™

nunber s

Tm value may be re-determined. The user equipment, in block 750, determines the value
of the Tm parameter based in part on the counter values. The value of Tm miay be
determined as the neighboring P-CCPCH chip level counter minus the sum of the UL
DPCH chip level counter and To. The chip level counters and Ty are typically normalized
to count 38400 times within a frame, although the values may be normalized to any
number that provides a suitable level of accuracy. However, when the counters and T, are
normalized to 38400, the. value for Tm is directly determined in terms of chips and the
calculation of Tm is performed modulo 38400. As before, To represents a constant value
| of 1024 chips.

[0106]  After determining the value of Tm in block 750, the user equipment
proceeds to block 760 where the value of the OFF parameter is adjusted based at least in
part on the value of the Tm parameter just determined. The most recently determined Tm
value is compared against a previously determined Tm value. If the change in the value
of the Tm value indicates a frame boundary has been crossed, the value of the OFF

parameter is adjusted to reflect the change. A change in Tm values of greater than a



Tm val ue may be re-determ ned. The user equipnment, in block 750, determ nes
the value of the Tm paraneter based in part on the counter values. The
value of Tmnmay be determ ned as the nei ghboring P-CCPCH chip |evel
counter m W0t |§§'5 umof the UL DPCH chip |level counter and To. The chip
level counters 3 To are typically normalized to count PSEABS ¥ Hes wit hin
a frane, although the values nay be normalized to any nunber that provides
a suitable | evel of accuracy. However, when the counters and To are
normal i zed to 38400, the value for Tmis directly determned in terns of
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val ue of prgddtdimidedahredtefld viliudda B the fidine FetidarPdedBRhSioh thahbo ke hal60 Wher e
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val ue of pawPheHef dries Bra frame, relP2PtFhins Forgxample the dae pargetgeyadvari ned Tm
val ue is val I change
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chi ps. FoPe“é?QQfTﬁFér m pHaMGHET- pBecavas the d e@Fé'InH’@“thﬁf)ﬁh? WHH%W%CTE}%PEH@FE% ned to
be sli ghtJnxdd1@§§4dmrbu§ewﬁﬁlefm@%n SHO av%lu%&?b%)%g@@eto%‘%&catéboﬂ?ﬁ[ae of the
Tm paraneter value nmay indicate tha% he Tm paraneter value I's on

fracti on fdmebéuridaryf wagverosssdc has tis. veil'lkeeoif ﬂlarﬁi’fbpﬁrsrebtelbetlmememedsm Vi ci ng
cell and & &Fiﬂg ﬁ_‘OI’I ng base station typically changes slowy over tine
wth respedlt épdate period of the Tm paraneter. Because the

det er m nati on [0107t]he hnhisa fafRdre thei valyeeof ¢ien®HE ait dDth Opaddideddds infayoby
exanple, t eln vaalu from l_%fﬂ:fi80 %ﬁ:‘glndicatestkat a_frane
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paraneters may updat ed wit hout havi ng to periodi cal performthe full
OFF and Tmmetp;armﬁansu sngrealy reduced bieinghbayingdo cderode thheSEN rfeora ech

pr ocessi te the frane timng paraneters is greatly
reduced 81%1%%&%\“ ng c%I_f“iitdﬂta he SFN from each

[0108] Note that after a hand over, the OFF and Tm parameters do not need to

be re-determined using a full OFF and Tm determination. The process of updating the:
twd parameters is accurate after a hand over occurs.

[0109] The update process is performed for each neighboring cell for which
the received power exceeds a predetermined threshold. When the received power from
the neighboring cell momentarily falls below the threshold the update procedure is not
performed. However, the counters are still maintained. An additional timer is initialized
to track the time that the energy of the neighboring cell remains below the predetermined
threshold. If the received energy from the neighboring cell remains below the threshold
for some predetermined amount of time the frame offset parameters OFF and Tm must be
re-determined using a full determination. However, if the energy from the neighboring
cell exceeds the threshold before expiration of the predetermined time, the values of OFF
and Tm may be updated using the update routine.

[0110]  The folloyving pseudo-code represents one example of the operation of

the OFF and Tm fine tuning operation performed in the update routine.



nei ghbori ng P-CCPCH at each update. [0108] Note that after a hand over, the
OFF and Tm paraneters do not need to be re-determned using a full OFF and
Tm determ nation. The process of updating the two paraneters is accurate
after a hangoQygssspccurs. [0109] The update process is perforned for each
nei ghboring cell for which the received power exceeds a BEEYELE#ATned
t hreshol d. When the received power from the neighboring cell nonentarily
falls bel ow the threshold the update ggocedure is not perforned. However,
the counters are still maintained. An“additional tinmer is initialized to
track the tinmegghat y .0 gi ghbor i cell remai ns bel ow the
predet er m ned tﬁgr %@l‘ﬁ%[ ff%%t heflrgté@gi zedﬂ%ﬁgr‘b’gg‘?r Aehé nERYRB PR ng cel |
yTod O Sone predeterni ned amount of tine the

n
remai ns bel ow pmeﬁﬂ

frame of fset paranmeters OFF and Tm nust be re-determned using a full

det erm nati on. HO%i’ﬁ(U’i‘ﬁAbﬁﬁ%A@ﬂ@&ﬁﬁréffﬂﬂd;ﬁ#ﬁﬂ nei ghboring cell exceeds
e predete

the threshold beforg expiration of t rmned time, the val ues of

CFF and Tm may be updated psbéiW@ LRELHP e gputi pe, | 0] .The foll ow ng
pseudo- code represents QisheetabRl ghg?cé ﬁ‘K‘S,o/per atjl'f(;nlgf erf‘ﬁin%ﬁﬁ Tm fine

tuni ng operation perforned (NoneBE&TYRESLREQYL | ne. WO 03/ 088527
PCTI US03/ 11477 30 #defijne M N DI FF = 19200 /* Half of a franme in chips on

the PN circle,*/ FineTuneOFFARAE8L fride ( s@skgdEpr O f AndTm)  { /*
Avoi d conputing OFF if it wasompaeabdhlyTwong fFom« hgochlde *Lekf
(NoNeedToReconpute) { /* Gehelghber tpsiausand Tm */  Comput eonl ytm () ; /*
Do not set up nei ghbor P- CCPEHCHécK *ariheniguasnd ore Ustn&EEsddryocessary */
if (ChipsTmMovedBy > MIN_DIFF) /* Tm
crossed a frame */
{
if (LatestTm > EarlierTm)
{ .
/* Decrement OFF by 1 */
}

else

{
/* Increment OFF by 1 */
OFF = OFF + 1;

/* Compute both OFF and Tm */

‘ [0111] Figure 8 is a functional block diagram of an embodiment showing a
user equipment 800 configured to determine the offset timing of frames relative to an
aligned channel. The user equipment 800 may, for example, be configured to determine
OFF and Tm parameters as part of operation in a frequency multiplexed asynchronous
communication system.

[0112]  The user equipment 800 may, for example, be a WCMA wireless
phone. The user equipment includes an RF transceiver 810 configured to perform the

majority of frequency conversion and modulation operations. The user equipment 800



i f (Chi psTnMovedBy > MN.DIFF) /* Tm crossed a frame */ { if (LatestTm >
EarlierTm { /* Decrenent OFF by 1 */ } else { /* Increnment OFF by 1
OFF = OFF +1; } } } else { /* Conpute both OFF and Tm } } } [0111]

Figure 8 i i onal bl ock diagram of an enbodi nent ] user
equi pnent @ﬁs@gﬁﬁ gured to determ ne the offset timng %?Q}ﬂlsgﬁ%?%el ative
to an aligned channel. The user equi pnent 800 nmay, for exar}iple, be

configured to determne OFF and Tm Rframeters as part of operation in a
frequency nul tipl exed asynchronous comunication system [0112] The user

equi pment. 800 nmay, . fo xanpl e a Wit el r
equi pe nelsp Fﬂf’i‘lﬁ’ﬂ%% b%?ﬁg‘ﬁ% PE‘F%?FQ Eﬁg P e%‘l’a“ B%ﬁl?aﬁcgi §?°é%8“§‘g%§§ P?‘%&%ﬁg

maj ori ty ofdrafigr@quency conversion and nodul ation operations. The user
equi prent “ 800 WO 03/088527 PCTI US03/ 11477 31 also _includes a ,b?seband
processor 820[Q1d33ber fTbe REbisansesivea 3b0 dnterbases oy ea doVitpdss hPH‘éﬁ"Pé’EE’ ess

oper at i . o . . . .
perati Orclzgmmumcatlon system. Typically, the RF transceiver 810 interfaces with one or more

base stations of the wireless communication system. The RF transceiver 810 includes a
receiver configured to receive transmitted RF signals in one or more designated frequency
bands. The received signals are typically filtered, amplified, downconverted,
demodulated, and further processed in the RF transceiver before coupling the received
signal to the baseband processor 820.

[0114]  Similarly, baseband signals from the baseband processor 820 are
coupled to the RF transceiver 810 for transmission to one or more base stations. The RF
transceiver 810 may filter, amplify, modulate, upconvert and further process the baseband
signal prior to transmitting to the base stations.

[0115]  The baseband processor 820 is configured to perform many operations.
The baseband processor 820 rflay perform the unambiguous determination of CEN and the
determination of the offset parameters. Alternatively, the determination of the
unambiguous CFN may be performed in one or more other modules and the determination
of the offset parameters may also be performed in one or more other modules. However,
in this embodiment, the functions are performed in the baseband processor 820.

[0116] The baseband processor 820 includes a processor 830 that may be
configured to perform one or more functions relating to either unambiguous CFN
determination as well as offset determination. The processor 830 may be connected to a
memory 832 that may include one or more storage devices. The memory 832 may store
computer readable instructions that direct the processor to perform one or more of the
functions relating to unambiguous CFN determination or offset détermination.

[0117]  The baseband processor 840 may also include chip counters 840 used
in the unambiguous CFN determination or offset determination methods. The chip
counters 840 may be implemented as hardware countéers or may be implemented in
software. Additionally, the chip counters may be implemented as a combination of

hardware and software. The chip counters 840 include the high resolution counters used



[0113] The RF transceiver 810 interfaces over a wireless Iink to the

W reless conmunication system Typically, the RF transceiver 810
interfaces with one or nore base stations of the wireless comunication
system Th sceiver 810 includes a receiver confi d to recelve
transmtte (ggmﬁégﬂals in one or nore designated frequenégﬁﬂﬁgﬂﬂ The
received signals are typically filtered, anplified, downconverted,

denodul ated, and further processed i the RF transcei ver before coupling
the received signal to the baseband processor 820. [0114] Simlarly,

baseband signals fromt aseband pr.Qcessor 820 gr d,to, the RF

transcei \}Ertg%%a“f‘lﬁguocuf AeRAtOB: ﬁl—f? %ﬂ’ erbgé‘g algp df“ﬁ‘bcﬁ the £HiR Rr

t ranscei gfel 8dfhidFpifseliiin {he bifsed GhbinkiMationpdul ate upconvert and further

process the baseband si gnal (g)rl or to transmtting to the base stations.
B

[0115] The bas[w&hd pFhsclasehond grogesser BYhplseyinciuies drape contars iRy Hiser at i ons.
The baseland, PLOGESI8D FEChBARLLO! I LR HE RO fIebabihitalson of CFN

and the St erm nat ion ‘o par anet €rs ernative

det er m nabftarecdndthagiwans) aTie farmeisouke 830yintladep tefframedevel owner wed wor e ot her
nodul es and the determn nati of the offset rapeters. my . al be

per f or med™ak tBn&lighe ned¢ “i’rﬁ%l“@?nblm\fg&qadm AnAfe: er—rrg‘c‘)?oam?nt t he

funct i onsofiRrsPE0f AEITRI1dR tl&ehﬁarhaa@déaBshﬂ%rpﬁmswtra%mhe PLABEEHTSep-baseband
processor 820 includes a processor 830 that el/ confl gured to perform
Gt

one or nPEPEHAmmcs Ard the framp iryek couatit v WAL CEHipmMetet er ni nati on as
wel | as of f set er m WrernfifGridY REETE %O qg’@lsg‘g}{clﬁ’@ed‘:ﬂnﬁﬁ@ th&eladd 2

menory 832 th y i'nclTude one or nore storage vices. The nenory 832 may
store copedssor. (ThadziN detemdtation mogink Sd®ana30hnteeﬁace wiik ther appapsiete chip per f orm

one or nore of e functions r ting,to .unanbi qu N dete ation or
of f set d&@?ﬁ%%{b%ﬁyimiwt%gédg g%ﬁﬁ%r?fe%eg%ﬂi%g@ﬁ% | éﬁ Pncl ude
chi p coundm4ig tiRARambRdous CEN Hethe! haivk gateichaidls.det er m nati on or .of f set
determ nati on net hods. The chip counters 840 may be inpl enented as

har dwar e count@8120]or s basebandrprosessen 429 alse ln%qulets\MF@ng ApdrleiGRAmat{s ¢
chip COUNiEA % Hagymﬁﬁe fh%h?éi”f)gr%ﬁlgte?ss ﬁggﬁgﬁ | Al Riby iddfidE R OFPRH

sof tware I'p counters 0 inclu i gh resolutlon counters used
WO 03/ 08 SEf paPaEtdoSOBA 11 4 30ft hadd oiver to lameighboringdasestatioRNTHe timing meduleon. The

82![ gr ﬁfﬁgﬁ%r ﬁox?n%gm%gtgs? withC e At NGt Bition SYHu1C 880 RE SapUtlark Trddle Of f set

counters 850, the appropriate chip counters 850, the processor 830 and memory 840 to
determine the offset parameters used in the soft hand over.

[0121] Various techniques for determining frame offsets, such as frame offset
parameters used in a soft hand over, have been disclosed. These techniques facilitate one
or more frames to be tracked simultaneously without a heavy time or processing burden.
The method of determining frame offsets may also use a novel method and apparatus
disclosed herein for unambiguously determining the frame numbers, such as CFN, of
frames from one or more setup channels.

[0122] Further to the description of the soft hand off operation and OFF/Tm
computation outlined above, an additional optimization embodied in this invention is as
follows. Allocation of cell scrambling codes is planned by network planners very
carefully so that even under the most severe multipath conditions, user equipment may
never see the same scrambling code from two different cells at any given spot. The only
manner in which a user equipment may see the same scrambling code from a different cell

is if the user equipment has moved to the cell located in a different geographic location



[0118] The baseband processor 820 al so includes franme counters 850. The
frame counters 850 may be inplenented in software, hardware, or a

conmbi nati on of software and hardware. The frane counters 850 include the
frame Ieveg‘,c%géfg{ used to track the aligned channel CEN.in the

unanbi guou¥ ermnation. The frame counters 850 al’§d/USf¥l14te t he
frame | evel counters used to track the DL DPCH or P- CCPCH frames and the
frame | evel counter used to track th% UL DPCH franes. [0119] A CFN
determination nodul e 860 is al so incl’dded in the baseband processor. The

CFN determ nati on nodul e 860 interface with the apprapriate .chip

count ers agggp.t%ﬁquqrradmgt E@?nyeggg te§§LWéFl a“é’é’“??fe‘"ﬂP%B%?&oﬁ"’%?;ﬁc?ind nenory
832 to Qbfidhfy HASCHNARR diaibh @ﬁweta&i\tityemu@he@%ea&{flaada féteth&: to[ 0120]
The baseband processor 820 al so includes a timng nodule 870 that is used

t o det er rhiapgent Reerefofes #ithinarpened of Bme hdngovhisle thesladiasied phrysicakphanngtisude t he

OFF and Tm.paranmeters._used | f i i ase
station. c?ﬂtérp oluﬂ?' ﬁﬁlv%@ﬁﬂs%ren@%%ggl%#%gﬁ eng }4%51{1#9?2‘%{%%%?“ 'l}r%at ion
nodul e 8GEmernbte @ R sbbvehweheuder diig tigocallt Borsexdmple, if@FFpyt Dyartiand beeahi p
counters 850, the processor 83g,and nory 840 to, (ge}erm ne t § ffset
par anmet erBeagyed foma ghign cai scTRBAtNG e, once PHHPE ¥PETeT, &f COMTHP CHor

det er m niggyity e HehsfddaS paabelr@swilll 80Es0Ed SAH uRAr WA Sny!SEthé a soft
hand over, have been di sclosed. These. techniques facilitate one or nore

franes tondseuementk sdes pyhsequaricsalidiapd gffcalbufor foprepayymetergdorghe pariedarsi ng
bur den. 1l el
mot hod arfilagAp AR ecte JH5h AL WhAE e B eI ors M Bl e
frame nunheusr equiphents “GeiN,’ ooér anfl oaeregaihrdnrmg DECEHY activity, tisie bpipniciannel s.
[0122] Further 1o the description of th ft, hand of f .operation and OFF/ Tm
Comput at (T8 SRS et e Bl SEPOTIB LY T PSP SreBRER An P ¢ ni <
inventi orp_cepesi ah@®! h&MEringAOFFC 8hd O Oforf edckat@iC i Milel BehsaRERS ThSokl anned by
net wor k pl anners ver% carefully so that even under the nost severe

(]

mul ti pat Hoplsmentationsthe QFET ansglimpigstarediey everyvel ey ag Hemewaseous of S1fbl i ng
code f ro@cﬁ%se@?“ SEERE ufifddSsef o HAY 1! \éfﬂirﬁepfﬂé 501?#&9%&'3}53{1&1 [abord N Whi ch
e e froma differe

a user equl pnent may see t sanme scra Ing co nt cell is
i f the usset, OFtflang Membeel ast beoo-ewkaswed. he cell | ocated in a different

hic | ' 3/ 088527, PCT| USO3/ 11477 33 al her. .
Tajor ity of oSGk o AR BTG PR, B FomeRi bR ERe ot ° YOS

with respect to various devices or elements. The connections and couplings may be direct

or indirect. A connection between a first and second device may be a direct connection or
may be an indirect connection. An indirect connection may include interposed elements
that may process the signals from the first device to the second device. Those of skill in
the art will understand that information and signals may be represented using any of a
variety of different technologies and techniques. For example, data, instructions,
commands, information, signals, bits, symbols, and chips that may be referenced
throughout the above description may be represented by voltages, currents,
electromagnetic waves, magnetic fields or particles, optical fields or particles, or any
combination thereof.

[0124]  Those of skill will further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of

hardware and software, various illustrative components, blocks, modules, circuits, and



calls and data-calls, the duration of the activity may never be | ong enough
for that to happen. Therefore, within a period of tinme during which the
dedi cat ed physical channel is continuously active, neasurenents of the OFF
and Tin, p for a given cell may be renenbered for subsequent use
during the%@sﬁ%&a exanple, if OFF and Tm have been mead (PRI a gi ven
cell scranbling code once during a period of continuous DPCH activity, the
nmeasured paraneters will be saved an(é used wi t hout any further

measur enent s when subsequent soft ha é off calls for those paraneters for

the particular cell, sc ling code.. I n an_envi_ronnent re the sane cell
comes dr (§E’§S ﬁﬁvqweﬁﬂﬁﬁcﬁ&%ve. Tyt .teé’aﬁ !"Bﬁ’ﬁﬁtf“%"t‘owq’éw\{\%g’rﬂ SHB over
agai n durgQgofdne i@qhilgléh{emedtiy far@Rhieb 3bftwdle d¥PohdS | EHdnf thea%&ﬁdudreduce the

delay in reporting OFF and Tm since setting up a nels%]bor CCPCH and
measur i n@pEiRtiem andrdesignr eonsteainta impesed on itheeoverllsiyatemg . Shilledopessons may

out of o nblefipt e Sectfbed fcut bty i VAURE wall ol WthbafElias SRR bl TPICS |
cel | reappeninsplémeritdtion iecigibioshoukiator béhfterprettd Bsncasang fiddpathare f@omasur ed.

[0123] Electrical connections, couplings, and connections have been
descri bedoRgiof NerREEIFRUPVENEOY ar i ous devi ces or el ements. The connections and

coupl i ngs may $@sfll I e vaRbus!iflHifaféd togialBIBURE GhodiilbsDEIdER GBIt and
second device may be a direct connection or may be.an indirect connection.
An i ndi r éeromnsefiacvith therpmporimentsaiisclased hesein aapydied mplemented og Perernedr ocess

the signg. |.r I.ce to.. i eskill in
the art 3\7/{’ lﬁ]l 4 %ér?llg}earr1 E@géég p’?icggs %[’n %%ﬁr?g?l%ﬁ pgﬁgﬁgf%jr%y,sa%ﬁaggﬂéégéfs p%lgtss'ent ed

usi ng anyintegrated cirawrit @SICYHh fidldf dregremmmable ghn atragFRS Al od othercirogrameable For

exanpl e, .dat lnstructions commands, infornmation, signal bits,

synbol s, l%ﬁ’l‘dadfmcfrs BHEE %bﬁaga?s_ésft%rr &ﬁ@e&lsc’ibf%@mfﬁtcﬁé’“%\% Fescription
nmay be r eBmBARANRGE dhdddof ViRbigAEfo perfdrine theSfuncting WescPibBd Mefeire M \t@feralMBgNeEt i C
fields or particles, optical fields or particles, or any conbination

t her eof . PMEPDSe ProTeRsQiamaf bes & Mi¢ropfopgssarypyt i thephigmativea the RIAEEESOr MY \P&r i ous
i1l ustrat,] ' C S | R ] teps
C?ll‘ly %r&cgggoﬁaéontrm&,. ﬁr?%ggbﬂe?, or dﬁété %Hcﬂl e. 3‘@202%&% frng? s b%p

descri be connection w enbodi ments di's n nay be
i mpl enentimgleaented e ta comibindtian dfi@pmputognieEvices, fosefampls, &, combimatinbiofiat i ons of

both. To ar I.llustrate this. interchangeability of hardware and
oot tvar o DYERIGY HPReB Ry bibrtisk B st ke 4 Dhin HEPARFSARTS and
WO 03/ 088p 2dnjitelibh/SRB/a13SP/core, 3¢ any other such configuration.

[0126] The techniques described in connection with the embodiments

disclosed herein may be embodied directly in hardware, in a software module executed by
a processor, or in a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory, registers,
hard disk, a removable disk, a CD-ROM, or any other form of storage medium known in
the art. An exemplary storage medium is coupled to the processor such the processor can
read information from, and write information to, the stc;rage medium. In the alternative,
the storage medium may be integral to the processor. The processor and the storage
medium may reside in an ASIC.

[0127]  The above description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the invention. Various modifications
to these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from

the spirit or scope of the invention. Thus, the invention is not intended to be limited to



steps have been descri bed above generally in ternms of their functionality.
Whet her such functionality is inplenmented as hardware or software depends
upon the particular application and design constraints inposed on the
overal |l sy é%'lled persons may inplenent the described functionality
in varying§%/(\£.(§]7;1§)8 ? each particular application, but sudlfTH¥UY4ENtation
deci sions should not be interpreted as causing a departure fromthe scope
of the present invention. [0125] The,yarious illustrative |ogical blocks,
nodul es, and circuits described in Tonnection with the enbodi nents

di scl osed herein may be |nplenented or rformed wth a.general, purpose

pr ocessothe egbagigientsjshayy h%?’“g’t“bl‘f‘ég 38 Fccf)%%g)ﬂ,‘e ”ﬁe‘ﬁﬁ?ﬂpf 88?%‘53% é"b@é‘i"?l c

i ntegr m&;&wsﬁdﬁh%oé}%ﬁm dsdldsed ferbinogr ammabl e gate array (FPGA) or ot her
progra e logic device, discrete gate or transistor |logic, discrete

har dwar e conponents, or any conbination thereof designed to performthe
functions described herein. A general purpose processor nay be a

m croprocessor, but in the alternative, the processor may be any
processor; controller, mcrocontroller, or state nmachine. A processor nay
al so be inplenented as a conbination of conputing devices, for exanple, a
conbi nation of a DSP and a m croprocessor, a plurality of m croprocessors,
one or nore mcroprocessors in conjunction with a DSP core, or any other
such configuration. [0126] The techni ques described in connection with the
enbodi nents discl osed herein may be enbodied directly in hardware, in a
software nodul e executed by a processor, or in a conbination of the two. A
software nodul e nay reside in RAM nenory, flash nenory, ROM nenory, EPROM
menory, EEPROM nenory, registers, hard disk, a renovable disk, a CD ROM
or any other formof storage mediumknown in the art. An exenplary storage
mediumis coupled to the processor such the processor can read information
from and wite infornmation to, the storage medium In the alternative,

the storage nmedium nmay be integral to the processor. The processor and the
storage nediummay reside in an ASIC. [0127] The above description of the
di scl osed enbodinents is provided to enable any person skilled in the art
to make or use the invention. Various nodifications to these enbodi nents
will be readily apparent to those skilled in the art, and the generic
princi ples defined herein may be applied to other enbodi nents w thout
departing from the spirit or scope of the invention. Thus, the invention
is not intended to be limted to WO 03/088527 PCTI US03/ 11477



35 the enbodi nents shown herein but is to be accorded the w dest scope
consistent with the principles and novel features disclosed herein. WD
03/ 088527 PCTI US03/ 11477 36 CLAIMS 1. A nethod in a wirel ess device of

determ ni ngd, ﬁ% _Fg of fset of a channel relative to a rﬁtfﬁjsﬁi{)ﬁﬁ@(:hannel

t he met hod co ng: determ ning an integer nunber of F

of fsetting the channel from the reference channel; determning a
fractional nunber, |ess than one, of3§ull frames offsetting t he channel
fromthe reference channel such that "the tining of fset may be determ ned
fromthe sumof the integer nunber frames wth the fractiona
nunber of full frames; re-deternlgﬁ he fractional nunber of ful

frames; and updating to a nenory the integer nunber of full franes based,
at least in part, on the fractional nunber of full frames. 2. The nethod
of Claim1, wHerAimethed iea arirelass dgw@ehef doterenining 4| imingoEset{ @ chapeedting t he

i nteger n [};ﬁ/%boare%e?éncef:}{aﬁgﬁsthéﬁle&% rgi?sgne%?erl odically. 3. The method of

Claim1, conprising, prio erm ning the fractional nunber
frames and updati ngetédtnihg) ke gregenuntnber afffull difaneé pfisetting thecjmnelnfporan  ener gy
of the channel to a predeterm ned threshold. 4. The nethod of Caim1l,
wher ei n det er e En2Metieger number of full frames offsetting the

channel fromthe r&ét&{rﬁﬁldg ﬁﬁ&{bﬂ@llnu%amésmﬁnod@toefdnﬁurﬁaoafsétﬁﬁgmaenunber of
the reference channel etermning frame timng of the channel;

det er ni ni ng aclﬁanaﬁlefrm ﬁ’t&erﬁfemicq %ﬂﬁﬁiémﬁ tﬁ%Hmﬂ‘@t‘@f"’ﬁ‘i RS detrEmineds er ence
of the frame %; th%grnﬁlm%%flfulfﬁ el Wil e HHHERGHa1 AimbdicofT F er ence

channel . 5. T ereln determning the frane nunber of
the refer encﬁﬂl:fnanesel corrprl ses: WD 03/088527 PCTI US03/ 11477

re-determining the fractional number of full frames; and

updating to a memory the integer number of full frames based, at least in

part, on the fractional number of full frames.

2. The method of Claim 1, wherein re-determining the fractional number and

updating the integer number of full frames is performed periodically.

3. The method of Claim 1, further comprising, prior to re-determining the
fractional number frames and updating the integer number of full frames, comparing an

energy of the channel to a predetermined threshold.

4, The method of Claim 1, wherein determining the integer number of full
frames offsetting the channel from the reference channel comprises:
detenniniﬁg a frame number of the reference channel;
determining frame timing of the channel,
determining a frame number of the channel; and
determining the difference of the frame number of the channel minus the

frame number of the reference channel.

5. The method of Claim 4, wherein determining the frame number of the

reference channel comprises:



37 determ ning an offset nmagnitude of the reference channel relative to a
reference point; determning a franme position of the reference channel;
determ ning the frane nunber based at least in part on the offset

magni t ude d rame position. 6. The nmethod of C ai m] j.n

re-det ermﬁiybnogasopﬁéifracti onal nunber of full franes comg i'rg}ggﬁ{lggrrpl ing a
first counter value that resets at a franme boundary of the channel;
sanpling a second counter val ue that fjesets at a frame boundary of the
reference channel; and determ ning t%e fractional nunber of full frames
based at least in part on the first and.second counter S . The
met hod of O ai m 1,de{F@HRe,an [pHs te?‘%%”é‘ﬂ@%of:ﬁkéenﬁgﬁchg cggngneell, é‘?}lﬁtg% btgsag station
channel and tgﬁr&ﬁ@&gﬁ[; is a neighboring base station channel. 8. The

met hod of Claiml, erein the reference channel is an Up Link Dedicated
Physi cal Channel (dsterDidm)a Bamepaesitioslof dhe relgraneaihaatelbon 1ink and t he
channel is a Prima Co o) Sj ebMm a

nei ghbori ng base é%‘%ﬁlwqge%& %ﬁg&o?&g%tagﬁlmniqhgﬁgt ??ﬁlgr%o%ffset of an
upl i nk wirel eggagnitideantihe &hinepogitiannel to a nei ghboring base station
channel, the nethod conprising: determning a frame nunber of the uplink
W rel ess communi cation channel; determning frane timng of the

nei ghboring base st neiRo€ bACRSA: 1, wheledl fo-dutdifining tha fractienabeumied of he

nei ghbori ng base station channel; determining a frame offset using the

di f f er enciulldfanteheompmsses nunber of the nei ghboring base station channel

m nus the franme nu - of L i i dnQarvCdtagael ;. VWO
03/ 088527 PCT/ USOS%‘?? 2 gﬁ?ég%%ﬂlb%%gﬂéq?régc??%mig&me?yof frames,

| ess than onechahélsetting the

sampling a second counter value that resets at a frame boundary of the

reference channel; and

determining the fractional number of full frames based at least in-part on

the first and second counter values.

7. The method of Claim 1, wherein the reference channel is a serving base

station channel and the channel is a neighboring base station channel.

8. The method of Claim 1, wherein the reference channel is an Up Link
Dedicated Physical Channel (UL DPCH) of a wireless communication link and the
channel is a Primary Common Control Physical Channel (P-CCPCH) from a neighboring

base station.

9. A method of determining a timing offset of an uplink wireless
communication channel to a neighboring base station channel, the method comprising:
determining a frame number of the uplink wireless communication
channel;
determining frame timing of the neighboring base station channel;
determining a frame number of the neighboring base station channel;
determining a frame offset using the difference of the frame number of the
neighboring base station channel minus the frame number of the uplink wireless

communication channel,



nei ghbori ng base station channel fromthe uplink wreless communication
channel such that the timng offset nay be determned, in part, fromthe
sum of the frane offset with the fractional nunber of full franes;
re-determ Qj fracti onal nunmber of full franmes; and j the frane
of f set basg,éi,](gé?%&&ast in part, on the fractional nunber Pg:fmgwtﬂﬂ%%rarres.
10. A wireless comunication device configured to determne a timng offset
of first channel to a second channel ggthe wirel ess conmuni cation device
conprising: an RF transceiver configured to communicate using the first and

second channels; and a.tim .modul e, co d e Lver, the
timng nodul e con‘?qtedﬁ?réﬂg Pﬁ%&?%ﬁ?%uﬂlggra&]&%ﬁnegs’ (l)e%&iatq %“n%gogge?t p%gtﬁeonal
frame of fset gfightd@ing baseistatioh anumat! fidn ile@pisicwitelesamnemicatidrectaimel ng modul e
further configured to periodically re-determ neg{rhe fractipopal frame

: I
of f set and up8éshehatiee imingeofisetmast be drigsmiped, in padcirom the sim of fhe frame
re-determ ned o ?lﬂad A8 full fhdmesT he Wi rel ess communi cati on
device of d alcjfr%ge?g{l&) ur E}‘"?Eelp coﬁ%?%@?nug: a ?‘Sr ane counter connected to the
ti m ng nodul e, t herefdecemmindugithe éactivnalfiugberef fulhframesiand t he frane nunmber of

the first channel and .further canfigured.to. IV ) of the
second channel ; antP9Res E[afnr‘?(?%g?tr?g?'?a’%ﬁgtllg%%%’toglrt%%gecglgﬁﬂgﬂg‘rg%% of f set
based, at | eagf friinggart, on the difference of the frame nunber of the
first channel fromthe frane nunber of the second channel. 12. The

Wi rel ess conmuni cati on device of Claim1ll, wherein the timng nodule
updates the frggre Qf{g8kssichrnfifichforl@ivitePogghrdd RCetePhile af iR offfdts et
differs froma previously determned fractional frame offset by nore than
a pr edet epfifinstechasmed tore secon® DaNEB ABITirghess cO/BMBRiatipp Hevige coprisgsr ocessor
readabl e storage devige, Naving BIOSEICR hEARARICUGARe RHIAH Bebher eon,
t he processor readdb LBV St pErogran’m ng one or re processors to
perform a met khghnels; #hdt erm ning a timng offset of a channel relative to a
reference channel, the method conpri si ntﬂ: 1ﬂ:et er m ni nqhan i.nt %%%rl nunber of
full frames of f set BitHENEHEOWHE SAMIected df, the RE transceiver, the iming module

configured to determine a frame offset and a fractional frame offset of the first

channel to the second channel, the timing module further configured to
periodically re-determine the fractional frame offset and update the frame offset

based at least in part on the re-determined fractional frame offset.

11.  The wireless communication device of Claim 10, further comprising:

a frame counter connected to the timing module, the frame counter configured to
count the frame number of the first channel and further configured to derive a frame
number of the second channel; and

wherein the timing module determines the frame offset based, at least in part, on
the difference of the frame number of the first channel from the frame number of the

second channel.

12. The wireless communication device of Claim 11, wherein the timing
module updates the frame offset if the re-determined fractional frame offset differs from a

previously determined fractional frame offset by more than a predetermined amount.



the reference channel; determning a fractional nunber, |ess than one, of a
full frame duration offsetting the channel fromthe reference channel such
that the timng offset nay be determ ned fromthe sumof the integer
nunber of Gies with the fractional number of the f

duration; y{ﬁ(&é’?érm ning the fractional nunmber of the fuIPICL}Hsgrlrggﬁﬁr ation;
and updating the integer nunber of full franes based, at least in part, on
the fractional nunber of the full frgme duration. 14. A method of
determning a frame nunber of a setup channel, the nethod conprising

determning a_ fra nunber of the aligned.ch ; r 1 ing al i gned
frane of fset rlé'l at 1*v By feeafi%til}%rfgo a%oﬁ%vt“fe ﬁ%}gﬁerpﬁ”? %?Str?g rgAdrSAiélt@ u%ﬂ(g: hannel
of f set 1 luoti¥g tHefoh e pRSREsBNRAAMN E¥de fordRbgaminingghesormadra processbrs ane

position of the setup channel to the_ aligned chanqel; .determ_ni ng the
frame nurip@erferm ¢ methodaf sletermining a HEningfisgt of pghannelyelative to 2 glereneE o atj ve
frame posktl t 'Dgr%ilg- rane offset, and the setup channel offset.

15. The frdeh%n%gthgfrﬁ%ﬁgildm ,m%'urther conpri sing: determ ni na a pilot offset
of a pilot signal @aermeminglapgntegbr abmbercdf fukk iframiey offsastingthgick mnelgfrqnal for
the setup channel. and determ ning a corrected frane nunber of the setup
channel based”r{efﬁ%ﬁ“f“hc?ﬂ“?he pilot offset. WD 03/088527 PCTI USO3/ 11477 40
16. The nethod of @t&inthihd a fittiosdl Mugdeeness nhangorehef hdhitfiawe durativr position
conprises sanpling a counter that resets at each fraH]% bqungﬁrﬁ of the

al i gned channéffsettingzthe phannghirpgdhe reerenge gnansel spgh thet fmedimiae MYt he frame

number of they, S&Eaapjrﬁpaﬁ&ﬁ'the%m bE % ik 2EPANMBE bhfulRHageedvifhr 8 Of f set
to the setup channel offset; determning a difference between the setup

channel of f setfraghmhat fuenber ofjthe dull fravggrdurafions et ;

re-determining the fractional number of the full frame duration; and

updating the integer number of full frames based, at least in part, on the

fractional number of the full frame duration.

14. A method of determining a frame number of a setup channel, the method

comprising
determining a frame number of the aligned channel;
determining an aligned frame offset relative to a reference point;
determining a setup channel offset relative to the reference point;
determining a relative frame position of the setup channel to the aligned
channel;

determining the frame number of the setup channel based, at least in part,
on the relative frame position, the aligned frame offset, and the setup channel

offset.

15.  The method of Claim 14, further comprising:

determining a pilot offset of a pilot signal for an aligned channel relative to
a pilot signal for the setup channel; and

determining a corrected frame number of the setup channel based in part

on the pilot offset.



conparing the difference to the relative frame position; if the aligned
channel offset is less than or equal to the setup frane offset and the
di fference between the setup channel offset and the aligned frane offset is

| ess than W‘Py"?%ﬁ%i ve frame position, determ ning the frﬁﬁ’é@ﬁ?@;\e(ﬁ t he

setup channe e one greater than the franme nunber of d
channel . 18. The nethod of Caim 14, further conprising, if the aligned
channel offset 1is less than or equalgto the setup frame offset and the
di fference between the setup channel offset and the aligned frame offset

is greater th t relativ I, i . 1 [k ; numnber
of '? he setup c anme ?‘8%8%@8&%‘?”@0% %Jgﬁ‘fér%génngl n é?élgt;@q{ﬁ}%a*{ngﬂgd
channel . d@npribbesafplif®d cqintdohiai Psdtd at dach fritae bamdpyiod itealighdd chimmell i gned

channel offset s greater than the setup frame offset and the difference
bet ween the setup channel offset and the alignhed frane offset |s |ess than
the rel ative f7ameThomiethodrf Claine i whemin daterinigethe fgmsapmber ehbeset up
channel t e ., than the frame nunber of the aligned channel.

20. A wr ﬁtlgps%hs%%}n%%sgé'i on device for determning a timng offset of a
channel rel ative t compariaf tremtigaedcinamnafset tollee staipichennebeffsel;si ng: neans for

determ ning an integer .nunber..of full franes offsetti el from
the reference chanﬁ ?@ngﬁéﬁffﬁ?m&g}ﬁé‘fcﬁ? ﬂ]ensﬁtug Cﬁ’?%ngg F@%&%ﬁcﬁt&ﬁb&g@é EiI ess than
one, of full fhpeRssetof fsetting the channel fromthe reference channel such

that the timng offset may WO 03/088527 PCT/US03/11477 41 be determ ned
fromthe sum of theompariagahe difiersuse tothemelptiverframprROsilioph the fracti onal

nunber of full frameg. ¢ = 1R Qo fHeaetub YAl offdstber of
full franes; and m{fgﬁ%alg%?ag%%‘gﬂ%tgseﬁgqﬁg%ﬂodﬁgq%%e inte gr nunber of full

frames based, anditheldifferencerbeiaen theantup kkanhelaffseoand|thedliged framne effisef isf r anes.

21. Awreless ¢ i cation. device. for determni 140 f{ t of an
uplink wirel ez?s_mﬁfﬁ%{ﬁegﬁ%ﬁ%ﬁﬁlgﬁ gege Iﬁrelmgt;lﬁb%%?eﬁa& l-gasrggé atl g’n
channel , the dgiineEo be@APElesieN@an e dame hombelesfeliedlignetchandel.ane nunber of
the uplink wrel ess
18.  The method of Claim 14, further comprising, if the aligned channel offset
is less than or equal to the setup frame offset and the difference between the setup
channe] offset and the aligned frame offset is greater than the relative frame position,

determining the frame number of the setup channel to be equal to the frame number of

the aligned channel.

19.  The method of Claim 14, further comprising, if the aligned channel offset
is greater than the setup frame offset and the difference between the setup channel offset
and the aligned frame offset is less than the relative frame position, determining the frame
number of the setup channel to be two greater than the frame number of the aligned

channel.

20. A wireless communication device for determining a timing offset of a
channel relative to a reference channel, the device comprising:
means for determining an integer number of full frames offsetting the
channel from the reference channel;
means for determining a fractional number, less than one, of full frames

offsetting the channel from the reference channel such that the timing offset may



comuni cation channel; neans for determining frame tinmng of the
nei ghboring base station channel; neans for determning a frame nunber of
t he nei ghboring base station channel; neans for determning a frame of fset

usi ng the %65{;@;& e of the franme nunber of the nei ghbor magiﬁﬁtation
e Al

channel m nus rame nunber of the uplink wireless co I'on
channel ; neans for determning a fractional nunber of franmes, |ess than
one, offsetting the neighboring basgstation channel fromthe uplink
Wi rel ess com‘runi cation channel such that the timng offset may be

det erm ned, part, e sumo f acti onal
nunber of fuI 0§ t OS,umrg efﬁeﬁ%%bg 8 ﬁl] algng?tsﬂnﬁm}{ﬁber of
full franes; qﬁgt,maﬁ@n[f@bfﬁm%dgg the frame offset based at least in
part, on the fractional nunmber of full franme

means for re-determining the fractional number of full frames; and

means for updating to a memory the integer number of full frames based,

at least in part, on the fractional number of full frames.

21. A wireless communication device for determining a timing offset of an
uplink wireless communication channel to a neighboring base station channel, the device
comprising:

means for determining a frame number of the uplink wireless
communication channel;

means for determining frame timing of the neighboring base station
channel;

means for determining a frame number of the neighboring base station
channel;

means for determining a frame offset using the difference of the frame
number of the neighboring base station channel minus the frame number of the
uplink wireless communication channel;

means for determining a fractional number of frames, less than one,
offsetting the neighboring base station channel from the uplink wireless
communication channel such that the timing offset may be determined, in part,
from the sum of the frame offset with the fractional number of full frames;

means for re-determining the fractional number of full frames; and

means for updating the frame offset based, at least in part, on the fractional

number of full frames.



