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SEAMLESS S@FG 9S$tSMEOFF | N | A CDVA CELLULAR cff/'&léﬁ?"é%?fso\rs
SYSTEM BACKGROUND OF THE | NVENTI ON 5 Technical Field
of the Invention The present, invention relates to the
transm ssion of duplicate comuni cations -1- and, in particular, to the
synchronous reception of the duplicate comruni cations. The pr esent

i nvention nore specifically relates to handoff within a cellular tel ephone

system and, in particu atus for
effectuating a seanl ess soft h M%WOMe division nultiple
access (CDVA) cel | ul arAC@DMHiGELLDMR)GOMMUNICATIQmsYSTEM call

‘subj ect to handoff utilizes dupl I cate downl i nk conmmuni cation

transm ssi ons. scription of Related Art
System conf i QUBAIOKGRG)UNBFQFZHE) e division nultiple access

( CDVR) 1% celluﬁzwﬁum_geﬂ%gwtemls wel | known to those skilled
in the a Accor di i nfornat,j on cerni ng CDVA
system configuratio n@sepmn%rqlstﬁntﬂ etransxmsmﬁpggﬁ q—ﬁﬂﬁﬁ‘?‘é‘r“camns
te](c:hnr cal infopm Erﬂ) &itPé}CﬁrtHéle %&cﬁﬂ%h&uﬁ ﬂ%bpndmof the dﬁblﬁdata"mﬂmhymcauons The
referring to a nunber "of avai 0C

descri pt |gon of Preggnt frygntion more M i'?ﬁ‘gggwaﬁ%a@ lﬁreu?lﬂafr?{l%ﬂiggeggstem
commmuni cat i ons a/d;$h patticulaf,aoenethod andidpp&stus for eifecttmmsd setmlesssoﬁah@dpfﬂ\ro

gyg?émg(egq ngngé%‘ el%jlat‘éS ‘%eggner r eg'{‘ﬂﬁm% I\%u.' egtd) rt comum&?GHy@y.&éhl on

e

description of wherimehercali sibjest toi hando Pt"éFe G?@’EF acoemmncaﬂon .
communi catlons ansmis 10 system reference S made to United States Patent
No. 5, 103, 459, ? . System and Met hod for Cenerating Signal
Waveforms in a 'L*w L Related 4 Systeni. 25 Finally, for an
identification of irs;»ytsﬁrebnﬁg@aﬁkm dpetaioh bfia tadeGii¥ion elultiplaaccess (CDMA)
conmuni cat i ons s ref erenc t

|S-95-A 1 cehlie{ ‘["%?EE?‘%% I Qo gl ftgg]éﬁo?[rt’%m”gly’
references are dethdaﬁfoymanon concermm msmmyon@wamwdtepefmm 1s not

I | 1-ul t JTR1A 1oPid EHRIAY
dinvfgi oﬁ ?nrjl ;:Iom*rum @6§8Q%¥Mcmglﬁéfm Shigl?]¥gx§c%{1%gé’éhdlfan blt?):blg hone
System refemgw a numbméavwéhl erdoguments; ¥orrxamp %s[q &ffeﬁmﬁqc’ﬁ‘l cg' TB¥ss

(TDVA) systens g 'EﬁfMAdtectém quesdf atxﬁlﬂtx]ﬁe%aéss Sumhmifidationdysteng réfeftidre is made
cuch as Phat s pedimiediays Paiess Ny 4.I0E30 spted inmBf S Mt ASES
is inplenmented Gd?mﬁﬁxhéaﬁoﬂ SyedehuU&hg(Satémte@rd‘@rrestnabRepeatenst dfusthermbren for 2
gg%ﬁ' SSUSEd Fft&ftggn Cft%esggnsert L aér‘%#? | s 3 n| t I at eymhcgﬁn%eafl%s
si gnal strengt lsystemarefgrenea isredde tp&im@d&ajessPa,tqmt No. 5,103,459, entitled “System an
Method for Generating Signal Waveforms in a CDMA Cellular Telephone System”.
25 Finally, for an identification of industry standards relating to CDMA cellular
communications systems, reference is made to TIA/EIA Interim Standard IS-95-A
dated May, 1995. The disclosures. of the foregoing references are expressly
incorporated by reference herein.
In cellular communications systems of many types (for example, frequency
30 division multiple access (FDMA) systems such as the Advanced Mobile Phone System
(AMPS), or combined FDMA and time division multiple access (TDMA) systems such
as the Global System for Mobile (GSM) communications, or code division multiple
access (CDMA) systems such as that specified by IS-95-A), 2 handoff scheme of some
sort is implemented to allow a cellular call to continue in instances when a mobile
35 station crosses the boundary between two cells. In one commonly used handoff
scheme, handoff is initiated when received signal strength in a given cell (or sectors if
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cell is sp 3'zh each sector considered orthogonal) for nSEF{S@%?laﬁ on
communi cat i on falls below a given threshold. The systemthen

det erm nes whet her a nei ghbori ng cel l I can receive nobile station
comuni cations with a greater signal strength. If such a cell S

i dentifi ed, tk::e]t] ceI | i s selected for the handoff. In another comonly used
handof f iscRlitywith each seeipr ensisierad asthagaual) fanmoobile stationl doatmaiicationy

nmekes downl | nifalkibglon a gii/é@ﬂﬂéihold IThe sy_?:tenf@l@ﬁ Hét%ﬁﬁi'ﬂk?wﬂ’é&xgr 5 ﬁﬁgﬁf L% hhe

given cell and_its .nei I 0 S
reported to t 8" KREY %fﬂ%p@? W%W@%MFIS@WMaﬁmhaceﬂ

and sel ecti ngis identifidd, thad celhiscselcbteddof thedndss. T s féﬁ%aﬁ
the system fndthé ?énl P I'S ?Q&

used in ?he f Ut uegnee’?lor cgégauéﬁ]ﬁdﬁbl ‘i%atl? a?nﬁﬁlmakéﬁghmh%k?@%éﬁmgtg

re-routing of messurements withheespens| o the givem.cell and its nelghbonng dells. These

conventional idykhr@hedrdRrdidrfedt
syst ens, eachal(lgdélggent c()ipﬁe‘lr%g? @%&éﬁ'hﬁ sgg ig%ﬂ%éﬁtﬁ lga@?ogfdeymuon
frequenci es. “ﬂ’g‘} 1andeff ogewrp. bt eithes of thesg sihemebahel pfstem
schenes, the bdowefthe ﬁiabﬂe sttionras @ which cell is to be usél?ﬁl%e %EI- cox@ﬁ ! h'¢§F

i on

I s meanj, t hat e station nmust sce] ver

froma irad| 0 F?‘E%"gr%c?qf% Eal uHE%Pg'E‘@% %&celhﬁm cell to.a radio

;reqtjencyl utsed in i?dcmsmtymaﬂ HIMﬂherrIMT?MDJﬁpéfhellﬁﬂﬂddiﬂr{l t]il
unctionaliti of. e |on e
nobi | e station rrust E&h (adjacent) < cell’ %{L ?g &ﬁ{hl Pndlﬁérem oot %S‘E aguencies. .

currently ser (crRydingly; fossach of the feregoing bandssfachemes, ithnhdridokf nest Boinptiss1gW vy

serving cel | . “fs habd&itkﬂs%ﬁr@xsxﬁéhn@%% th%%ﬂnlé‘é’tﬁﬁ'@f IanPé]{a%é%: gwgese”t S

s espe

sone 20* ser %rpn?era concerns because |
suscept bl e ¢ 8Pl ey tsed n andpssigned tenthetqumentbelptootiatia ween
t he "break" oﬁ'eqtteac}ahsédlinaﬂdaasigheﬁhethemeuobuglf@mgqiﬂmedﬁm é§koftl6e

I n CDVA conmmu ver ., .t he.sane frequency can

used for all {}h[%?&baﬁ?:rco g'fo%ﬂ%;a T 1€ WGB?“?%E‘“FBIF&S‘SF%&WB@WO%Q%HES
t he handoff 2Withthe curﬁqyl)'csgnepng call betbmﬁal&nglﬁlecbohfmurﬁqaﬁohl Hinkivbith the TRA}
that 'the mobi sgivibalelIoNTHE o6iSal Bfore You malke? bt op RN prbden b sies, &

when swjtchin ommnlcaaj[ons fromt ecurre
cel . muni boPPpFtonal sancerss peeause ids espesiallsuseeptibletol lossefinformation

ef f ect uat ed W@ﬁmﬁﬁl&@eﬂ%&v&eeﬂﬂi&%&aﬂeo?ﬁfél’olfi'hﬁﬂuﬁci‘ﬂié i 3“51% }Me '

call swtche between the two or nore cells as nmeasure
strength dictatés. Wen the si gnal 30 strength neasurenents confirma
conpl ete nobil e sttCOMA cemmutications systenishBowewdr \the same ﬁ'equéiié ‘ﬁhﬂtg aﬁﬁBé

t |
befor e vou 8??35“’53%‘??“%5%3?‘?@‘&’32?%‘3?%%%f?“ B3R bafdAHF popeies b Ramaft e
of | os<$0f  Mmay comprisg 3 rsofi i hapdefEc Byghisttis maant thet theanolile stationametdonons! v
in conmu n| c atndcéssmlyfth&ﬁgel fegtfilencies when sm@élﬁmé@ﬂrﬁmﬁﬁlﬁﬂi&@%&n fl'fé cugr%gggel

process. on.o di.viston mmu

c
cel lul ar comwtﬂ it 5% fell. %qrgwpmcanon withy e.mhllsnﬁmonswr Qﬁﬁhmﬂtﬁn@qwlyat i on
i s well knoweffectutted by twé ot etk dells hﬁ@ the Tsame frequency bénd; it the ol siftbidd ed

i nformation qQRGEHYHE w6 AP HEIE CORAls V3 Y 31gna g{h dictates. When the signal
30 strength measurements confirm a complete mobxle station transition into the newly
serving cell, communications utilizing the prior cell are discontinued. This “make
before you break” soft handoff operation is less susceptible to instances of loss of
information because the mobile station is continuously in communication with at least
one cell throughout the handoff process.
35 Operation of a code division multiple access cellular communications system
to implement soft handoff operation is well known to those skilled in the art.
Accordingly, detailed information concerning conventional CDMA soft handoff
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processes PO A4 ovi ded. However, technical information corREHSEHPING s

topi ¢ may be obtained by referring to a nunber of avail abl e
docunents. For exanple, for a degcription of a systemfor
control ling soft handoff in a CDMA system reference is made to

United States Patent No. 5,101,501, entitled "Method and System for 5
Provi ding a Smrocesm@afdt prmmdhﬂﬂ‘iiowemn teohnical infoffhitfon(&nbetndrig tFi%'t@ fRansy

S |

i 6 assi st OF QtplefiNSreHifis t6 U mibubte ¥ IRl aSturkal Fil @E 2&' o
Pat ent No. 5, 2’6’?0%10“ elra systese forneptrollingisefiihandoff in a CDMA /sysient, eeferdunnd f§-F—
in a CDVA Cel |1ﬂéd¥ tWﬁﬂéﬂ' Sﬁ’édsol"ételft)/ﬁbe@mlsﬂdl' 'eﬁ ied PRf t{d)an@ Sggﬁ,efn f%rrmn

description of us cket swjching arc ecture
ot her 5 &Hg P%ﬁg %ﬂ’h&g ?‘? CDMA, Gsllylar Eel em!me System?’t ed
St at es Pat ent Huuhermore fora deﬁ:nﬁﬁ&l 308 syseani ixﬁ;blaﬂenﬁﬂgr xﬁbﬁl‘esasﬁ%&@ $Hft hﬁ]ldoﬂ'

Tel ephone- To- t chi t.
di scl osures o}g{eﬁm%or egol \r?g ‘5(’& g %ﬁ%&ﬁé@éh@(&r@sﬁ}’ iR OWP%I Station
by reference Hessisted Handoffin a CDMA Cellulhaﬁdnﬁriumnensasysjem’cc Seill finitheér, for@pect

to one of two I I first
conf | guré}t i on &g%@}g%%ﬂﬁ tee &5‘1 gﬁkeP 8‘;}1‘“'""1 |dcl1ﬁ£a%et@ sglppoxt among other

plurality (t y;?il’efélﬂpysst%ﬂ?é‘ﬂl\sfé& b?IleiTQ refgrenpe nﬁamdg te, Utiitef cStetes Patem dilait ed
antenna 14, bi{30s, 308 entitied FWAEEIdRY @cc&sgwmaepmﬁﬁer&ﬁ%kgﬁ&é ﬁ%w&&[ IﬂA‘érffce
SS

nobile statio rrow
from the radi 2“%‘3(? Tg?ééfh@s“‘&s Pﬁ*&%gegetnsrfe S@}'pe?cagesglmmcorporated .
10 to the radbyrdbmcayerear ea of a second sector 12(2) of the sane cell. In
such a 20 : ' o) C th th make bef ore you break
handof f _process, tf}f-garcri%afdgeﬂerﬁlﬂf 60%8&53’3@ JRPEEt O iPe 2 &ﬂ’éﬁ)”mﬁ'ﬁﬁrﬁe&lat es
with t h base cenfigyrationss Inta ﬁfstpﬁ@mﬂﬁnaséaFlﬁURE 1A, a cellakx rsrdinadédﬂf(rﬁd aand
a second ant epRal | 1% |

i (ical ? %E@Csbétﬁﬁs ? ﬁégﬂ%a%ge 2 ifitE f-at | onﬁ‘ﬁ&eﬁél o "" &bt on

si mul t aneousl
16 ¥?‘1"%%§ ﬁas& (ZB&EG_) Aga niQRﬂz)stﬁm ltsrmpvesasshmdxmmm
conmuni cat i onsf gradv 2048 nky pass from the ratio Zaéeﬁgeadréa ¥ea fifst k&Qot BEYEEthe cell

dest t |

i or oseconds op o3k oo jéf%%g%gus visFior JA Redhe sarpe cehi daguch a
process¢thg of caseeand in accordanegpwith ah&anmkahefmetyombréalMoﬁ’fpreS&e nthe adobile
proper soft hgnged is Qil?tﬁflﬁhé&i% dt@s“\‘f'vﬁ{\ ﬂbenbase statlg{x %@@Eﬁ'ﬁg u3th & Bt

call. In.a se on con ura
- synchr oni zat i &e HM(hapdagecond antepna d4 JW@P%E@‘ﬁeghﬁdﬂph@toﬁhmbf dataTwo

cell SI |10 Epofsmhlilthnﬁﬂ.@iy bcb‘rginuﬂibﬁl@d fB&Wéé?J the mobile sta§[1§I?QB°in?]|1 aé%%atﬁﬂp‘i\@)

are illustra each serve se .stgtion avi ng

ant enna 14. %@ﬂéw&glgr"éqé% 8%‘3‘ ?56°%aﬁ?al991n8‘“§0ﬁ#19ﬁ$ m;}h%mlér

- (MSC) 26 or 22(2)Amrivenat thelinteadsd destinatidB substansially sitriiftaféduBA (i.e1) withia! I oW
20, it may pa ‘yftﬁer of. a,fi rst cel 10(1)
to the radio g%c\yégreg&ésg?gé@ 0 a) slé}lcl%lﬁé(n %&%Fﬁ%?%e%ryg%‘mm flaPhE ase,
and i n accor dewrligatg; fremes i eysemtial {roproparsait haadmfﬁb]berpnon embcortthned

nmobi l e stati ogroggssﬁigmﬂthgaﬁpusl y communi cates with the nobile sw tching

center 24 utilizing gnﬁh the firsg base station 16(1) and the
second base stati ol i S8§ondrgniiguration, see FIGURE 1B, synchronization of frame

30 processing becomes more problematic. Two cells 10 (possibly each including multiple
sectors - not shown) are illustrated each served by a different base station 16 having an
antenna 14. The base stations are connected to a mobile switching center (MSC) 24.
As the mobile station 18 moves in the direction of arrow 20, it may pass from the radio
coverage area of a first cell 10(1) to the radio coverage area of a second cell 10(2).

35 In such a case, and in accordance with the make before you break handoff process, the
mobile station 18 simultaneously communicates with the mobile switching center 24
utilizing both the first base station 16(1) and the second base station 16(2). The
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dupl i cat e WOMBL8431 data sinmul taneously conmuni cated bet vveenr??{sw]mt%’qs

station 18 and base station 16 utilizing either base station 16(1)
or 16(2) and their associated co ni cations paths 22(1) or 22(2)
are assuned to arrive at the intended destination substantially

si mul t aneously. However, due to differences in propagation tinmes over 5
the paths 22, daplicatd frames ofidhfacsiraultareously toramenicated batwieh dhe mobilestatioth 8

mobi | e sw tCh:ea'ﬁguhD ase sta,[twn 1%%%1%%4&@'9&%@%&?151 Pt an%ﬁf%ﬂ(f gg%f%n%é&%é@ S

may not arriv Srpon 1ol |
of f set in ti nsommumicetiens p@tlnaz(lbyrmamamwdsﬁa@ve at the intended destinatiop Cp\VA

frame may havey tﬂ’:ﬁaﬁ ispRulte R (HeWevd due tbfdlﬁ'éien&B@rppﬂtﬁ §:4dn times over
us
hetween,

of fset exceeds. t rarre ion, then the., si t,aneo nsni t.t.ed
dupl i cat® frarfh&p "%‘ﬁ& Fﬂé”“ﬁ@é"ﬁ fY’F“qli’ﬁﬁﬁ’EltB}Pnﬁmre

apart from eacdanaﬂwr an@eﬂfenﬁasegstanons 16, the framesdmiayt non an‘ivet bubstaﬁihﬂyat

G T ol "SRy L B o I 3o oy e O

to a degree that poAdCDMA fameangyr mméuream agghert m&@m@ nIf the encountered

Accordi ngly, ﬁiﬂ%ﬁ Hhirad Jn% S
the 15 ) yfoI WI%S%? rou€| ng dor?&cfﬁ%flsggltﬂ%ﬁ%‘%ll ngt Eiu]:ﬁca{téﬁ'dh{e?
conmuni d8t i onsnaharsiygiet therdestinagion a full frame QT dnors apat from, rP | Deperding s ng '
poi nt (such asypthERirhtforSHf ﬂl@bﬁk&t,%ﬂbl&bﬂxzed ﬁn)ocessmg of the sluplidat@ mansmitted . €. ,

synchronous) processi | cat.
conmuni cat i on est‘ﬂ@'ntg"o‘ﬁ'hﬂ[{clgm’ beitleled 1?@%8?%8011 }%Td?%ﬁl’?rﬁgmb?npede‘d
dupl i cat e conmeora degree that poiaﬁtiallpcompsmnmg qallicontimmationni cat i ons t hrough

different cells to g o 0#1 tﬁé?‘%&%?l o g&soﬁhaﬁét%ﬂfafﬁéuﬁﬁq 8ﬁiresedxe

synchronous) processing e common ca ce55|ng
poi nt cdfnuni dallowing: 1) mgnmﬁdmxcgmmpm@ stationseonypwicasians thr 9 ek different

handof f cells 189! IcbRtnont&:a 510 &és@id Ypdikte(saetTBs @RR6kile SWitdhing center); (2)

characteristics except that the dupl i cat e ni cati {%

i nstead r out ecSIMBHARRANS d(1.c SN hnRfgcessing  of stgﬁegnﬂ* &gﬁ’ Station

station) rat hegonirh@icatibnhsatgie chinfrier eilltprecelsing poiitf (3) coltingeof dnphd:ate;ymmonnous
25 : t . ho I I

Processing 25 .y irocdiife Aol ol Rhtiohs BidiEh dlr@-GORGEILa RS RS, 408

transm ssion t enti|ca IS not
the cas@0 howe(#rsimmitatecs GURE syBehronous) prgcessmse the duplicate jrommen cal
met hod and: apRgaldig bt dfihididaibhd et (o RBRIc AR PEACoRTRISHAH sotfhﬁhndoﬂ‘

duplicate nircations I n those st ances V\/nere &‘2 sén‘g{?.
transmi ssi on tiequiressubstantially thesame operational c! HES PAosR that thedyplicate
substantial l'y é&ﬁnﬁﬁﬁ&mn’i(&m instead rout&UN‘MﬁFQﬁ GfferthiCartdhffabloF @ same cell (base

Dupl i d
LR e R e e
pot enti @5l y haatemngt, ﬂo%mr,aypxcaﬂyaconcanbecammgml transmiission hlﬁeﬁelndﬁﬁlﬂﬁ“aié

communi cat i ons 8%&%838 ,[S%u xE!nU{@:la'ch% R éJe?%ﬁlﬁﬁ}URE 1B. "P'ﬁé?&isfdﬁéédby

frame sequence nu recelvin evi ¢ substant| a
si nul t aneousl! ythﬁeﬁma\mﬁh@(}mpmw Wf@‘ﬂg @Bﬁﬁ{ﬂq?ﬁﬁlgl‘lfyﬁge dynplicate

processed 10 communicatfoR’ MtHdse hskinds \Wherd the sfghanmﬁﬁﬁssm@néswfbm 8uplicate

associ ated with each, recei ved frg
communications are not su staxmally the same.

30 :
SUMMARY OF THE INVENTION
Duplicate communications are generated at an originating device and routed to
a receiving device over different communications paths potentially having different
transmission times. The duplicate communications each comprise a plurality of frames
35 identified by frame sequence numbers. At the receiving device, substantially
simultaneously received frames from the duplicate communications are processed to
determine whether the frame sequence numbers associated with each received frame
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match. 1 n W@982848i nent of the present invention, if the f r DFEE a@g%ge
nunbers do not match, the receiving device generates and transnits
a message indicative thereof for dglivery to the originating

devi ce. Responsive thereto, the originating device adj usts 't he
timng of the duplicate comrunication transm ssions to provide for 5
substantial l'y Mﬁhmlbmﬂodﬁmt onheptesédnmeanmufnhgfm;asequmemnmbmtmu ng

frame ue&? 3‘1&5&%&5@ ent o glgtt%tf?l hie S"-mf[ gh{és?ég@ lﬁcﬁ&l‘tﬂfé thereof

~enbodi nent, Ferarriving o
of the dupI i catoe dehmmocmelmlgmaungldevwhe Responsive therep; the @man@tmgedﬁmﬂc

‘nunber identi f&g@ﬁ; ik nihe {ECtHE télg{fh Eﬁ%ﬂhﬁﬁ&tﬁﬁ ﬁ'ﬁﬁérﬁﬁ&‘s‘ions to provide for

| n accordance W

aspect resent. | nyenti cate
downl i nk 510 sulxstamm émqhmuamcegaﬁ%@a&fdfe&m“\gd{& fﬂﬂ‘ﬁdﬁ% %‘FSffffﬁ%t

Eafse stati OBS in}iﬁﬁéf 1dent1ﬁed ﬁ'%([?es:ﬂrl}erem) bin ensthert emvodi?e:tm D ghe réceivice
efore you brea ess e station
duplicate si gnéﬂ"ﬁc“a B& ex AgnYIHE ‘?&qﬁﬁ’f ‘?%Hﬁﬁsr"é’“a’?“‘{%‘m vt the

substanti al |y matchi ﬂaﬁiemedlﬁemaamﬂieyﬂeanﬁ@d/ﬁmme pfithesthéreoainmnicationangrased.

‘1f th t at

the commnicat .eoﬂg S aRindtVith another asfet & the bfdSer Behfion ibliGhe Hbfiane
nodi fi call ons esmmusidations ate genersitet andorouted thl’%brﬁl@@ﬁf&rba& statiens for dehvery
dupl i cate signgfe bbbk &ﬁt?}oﬂ&u@?gv‘hﬂﬁef)&ﬁr 60 BRIRP BARIOHF 6Besk € AR ke MBbile

Al ternatively, l'e statipn buffers the rli arrivi.n
signal and wai stetign the dyplicate gnal§are (egeiv sequence n“"@’@ﬁfgeé S‘I‘Rﬁ?’ﬁ'@?ﬂy

mat chi ng fr amegghihi@dudy Piceived RarfiesGhierein areet()jmpare&RIiEﬁe d?ﬁlrﬁbérmo‘ﬁblE
DRAW NGS e unders.
appar at us of tH@t‘H’r’ethﬁ?obAleramn s1%%#} qigg%ltﬁ{)redgrg;ﬁ?g erence to

the fol I oM ng hpproptiewd tidemgrmpdifications are made wnh respéct o ithe @@n;mm;pnmf thet h
t he acconpanyi A Rieeptior. IRhANSly
described) is ggglg?%gﬁs%ram Irmnggtfcr)rastynchron%usﬁ %c orﬁl zgiwllo %l a
coll and an i neemoglestation buffitsthesadies arayiog B@fl@l@@ﬁ waits for the later arrival

1B (previ ousl ysé’t{?;%ﬁéé ﬂﬁ@er'xﬁat&nﬁ§ﬂﬁﬂi@tdf%@d@m&ﬁ@siénhw$t rating plural

cells and an instance of soft handoff there between; FI GURE.
2 is aflowdiagramrelating to downlink conmunications illustrating
oper ati ogp of aBRIER DESCRIPTION OQRTHEDRAMWINGStem in effectuating a soft

handoff in 30 d
F?QBU(I;E 3| Ps a sch eﬁgf %iorg %§§1lpgéﬁ# lg?& gﬁa&é“?% SPf.h 'rﬂe\iﬁgﬁ h?d; p%?ratuf of ﬁhe eresent
communi cat i ons invention may be acquired by nge tasthg fpllqmng ,%qu]gqi] D%chpp%w[h@n

downl i nk _conmUjialh 88SundildfhifiPitielidcompanying DRRGEGIWRSIeiRl a COMA cel | ul ar
comruni cati ons SySt em |

uatl sof t ,handof f ccor.dance
with an alternative HEBRE nMat PE§VIQ '-h‘gf ;aﬂeé%f@ﬁf‘) l%ﬁﬁ?he&ﬁtlcaﬂ@gfm iffistrating
FI GURE 524s a hbastizslicagitardelifand affirtstdnce of s6ft handoff theredetioeene wi th t he

present | “‘ﬁ%ﬁﬁ 1B (previously described) is a schematic diagram illustrating plural
cells and an instance of soft handoff there between;
FIGURE 2 is a flow diagram relating to downlink communications illustrating
operation of a CDMA cellular communications system in effectuating a soft handoff in
30 accordance with the present invention;
FIGURE 3 is a schematic diagram of a protocol format for downlink framg

communications;
FIGURE 4 is a flow diagram relating to downlink communications illustrating
operation of a CDMA cellular communications system in effectuating a soft handoffin
35 accordance with an alternative embodiment of the present invention; and
FIGURE 5 is a block diagram of ‘a mobile station in accordance with the present

invention.
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DETAI LED DE@&?(F?‘?FG\J OF THE DRAW NGS Continued reference is
now made to FIGURE 1B, with further reference nade to FI GURE 2

wherein there is shovvn a flow diagramillygstrating for downlink
communi cations the operation of a CDVA cellular communi cations systemin 5

ef fectuating a soft handoff in accordance with the present invention. In
FI GURE 2, t heDETAILED DESORIPTIONOF EHEIDRAWRIGSef t hand si de of the

drawing relate to téb%mtiﬁéd E@&%BuhxadehsFIGURE 1B,'With hifttifer dfeRiicd Madé he

bl ocks illustrated on e right hand dravm

| de of relate t.o
the actions t3xdHGHRE e wher %Ghﬁ‘?ﬁrfr"’ég??vﬂr?s ﬂr‘?@’t 6'1&%8'&9?5 oy dawmligk g
the nmobile  communioitibfidithe h eft aaODMAScellataatomﬂuﬂiﬁétxonar@stehe m

bl ocks illustr edjnth ce r he I

t aken by5 bot h ﬁ‘@“ﬂ?ﬁl 5@ g’?‘éffohﬁﬂ ﬁ@ﬁ%w%ﬂggé%ﬁ,ﬁtwatﬁoghiﬁﬁéﬂﬁé ne vvork

conponents.  blocks illustrated on thédefitHand sidewof theairaWings'elmttedhs a¢tionis sakenrbly the
process is abo

(bl ock 42) in 0% lﬁ%ﬁ(‘)‘“&ﬁ% the b1 %s%n o fhe right & m‘?fu]t?est "a;"s?%?‘%ﬂ;j fo

station 14(1) thsaqugns:'r@hmhﬁ atqlqsngmmonuommt}vormpm&nﬁﬁé@e uding the awbilg

g blt ock ﬁ4) g |15 tﬁﬁ%c&ﬁérfﬁraﬁa Badaansiohd 16)! eldﬂ theblBEks illafrat&Einahk ceriter artnw de
uture nan In

communi 8t on ?2‘; ngﬂ%tab@i 'é’ép?‘g B’E%g S and e tells USI Cefipns
I!kelly, but nq{emt SkesoRionkits, OCCUrs as a result of rr;)bl |l e statlon made
Ol ese meanurKhBe e iR i HRRLE oS LA i Bl FRERE e tacl )

traffic channetatior18 isengagedt(blogk 423 ima cdﬁthifm@ byiig hiandled shropgh therfirsthaset
h | f
channel Tor t L};@a&@)%wg) Pﬁﬁ%&u ﬁ?l@&h&ﬂ&?eh 22(0E NBRI h fesd ﬁtde%%témbck 44)

i nforms (bl oc

d for a han
message 160 t hdo perform a hansleiff with fgspestita éh“c%t@rpf?‘ﬁa"ogﬁ!’r'eth?édﬁ 0‘8@5@3 :
st a: i ont 14E él) e&ﬁgﬂﬁg@m@ntlh ;ﬁs%g cbbﬂ%un;catxonslg?ﬂnmz eThederebiingproeedsaof
instructs e second base.station
communi cat i on ﬁ% Hé‘g tnot Becessaily, ORFUTS RS A TRBYY ‘%fomﬁfea%%#q%p?’ﬁd% 51%31
mobi | e stati orstraﬁgth measuréfiena andiog sigasl to int¢ference((SH) katM)ThQse measuremants

handl ed (bl ock |
mizne(ra tgroﬁgh %33’%’%4}}]’“% rsitl&géa@e sa'?atolron 1401 l?aﬂhgﬁﬂlﬁgéﬁhay 14gryeous
communi @8t i onsangdemthexilo} phannel for she sacend)basestatiop I (D 11‘12&,&,? ’é‘h%ﬁﬁgﬂ then

tcﬁmm“' cati Onsmﬁﬁ?l sk thJﬁétﬁofleaﬂthealéed ﬁ{r ad?ﬁdﬂﬂ'ﬁ#s&ﬂmg?nﬁﬁﬁagemtheha'{
e e swic cent e icate the nj_cat. rout e
t hem t hr ough HBPWQ%‘Q’?B% l?rgl’g%mfuﬁété@ﬁﬁ %%%%l‘g@m Tk gﬁbeégtiov ry to
the nobil e st ahbkile switching center 1nstructs (Bidokras) the sesorrdivasautaaondﬁa)@ﬂa&ta@hsb
These communi cat | OIBI?I ggpgﬁhgtge%oqﬂe gtatxon Rl %ﬁ%)frﬁ’ 88 ]pglf ﬁfgﬁﬁefﬂ6mt&ﬁﬂ>n' n

accor dance wi t $PT™ for mati on

fields 26. Onel8 malswngagemm|(sbe5hlq;krﬁﬂ)|lse@wdnemd@@ﬁl9é (hlogk 0) let%! éur!lwetf)
cequence 35 CoFlFSatAEIF s SEkOHs kndch hbag ‘??g‘m e ation 4D (e
downl i nk. Thes@sing @emmcatlons pathy, %?gnﬁa ebgcag q?%l 34@6 ysing,
nunber of knowgoniuficatidhs! path ?12)) This reqmmribrrdovmlm bommumcmm thaf theence
or determ ned Il'ngbl ecs(w:ngtrc g%gnter & phcate {hréecoﬁuenfuxenc%%g )md route them through both the
30 first and second base stations for delivery to the mobile station.
Reference is now made to FIGURE 3. These communications comprise a
plurality of frames formatted in accordance with a protocol 52 including a plurality of
information fields 54. One included field 54 comprises a sequence number field 54(1)
containing a sequence number assigned to the associated frame 56 within the sequence
35 of frames for the communication transmitted over the downlink. These sequence
numbers may be derived in any one of a number of known ways (including
incrementing from a zero reference or determined in accordance with a time reference).
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The prot 08%?’6%95?3&“ her includes a data field 54(2) contai ni W&Tﬁ‘:@"’?’fﬂﬁ%e
and/ or signaling data being transmtted with respect to the call
(in this case, the downlink call _s.Ccomuni cations fromthe nobile
switching center to the nobile station). Accordingly, in the

context of FIGURE 2, in duplicating the downlink conmuni cations for .
delivery 5 Thepragoedhs2 futhier mck:uesamﬁemsmg bohmglthéwxaéldmﬂéﬁﬁggl

stations, the4gor b&RRARM Hﬁi:ted resgeétnfé)' iﬂedHﬁi( Hes 56§ﬁ)f r‘?t ?‘1%8

communi cations inclu entl

nunber field SQ'(“P}‘“'&%“% ﬁl‘m‘h@“ ﬂ@ W@mwmobleQMMQAccordmgly,
dat the daithet GURE dovﬁi‘ﬂfng

F?G?JR:EH te he_ d eI ‘Ing%}g diﬂwnl n%om aup hcr?ltlgaﬂ}eons &Hmf‘{r}%\\ggﬁgﬁqﬁ&(?ﬁ%yt he
respective fi 2 W“aﬂ‘d’ %éﬁﬁﬂn&f’s tgt‘ﬁ‘?ﬁﬁﬁ basg statons, dheredrrésponding

station. At t inelividiol |feansdsasé auf the dwpﬁem Cﬁonﬁlhﬁnm'm&ﬁﬁd Rién %&ﬂ%ﬁ&%&@d
fromthe fir sty

Qf t
conmmuni cat i on phersinthes ee@g %%'ﬁ’ ;lggs,r?&%%’éfas abrid vaige,andder signaling
subst anti al | yd%ﬁamth%dﬂé@ﬁdﬂyﬂ(@cel ved (bl ock 58). For the reasons

i dentified [ t
possi bl g t hat the1 L fmgé@gﬁs{‘ﬁag{ﬁom 2 %%d}fl r&‘fwﬁ"é’%éj M‘FW“S
transmi$si on HAYE respeeixedirst anghsecond basestatiopsifhioakt 50)itonhe mobile
transm ssi on mm%tmenbbﬂeﬁaﬁﬁeﬁﬁ’aﬂﬁ domBhes Qe
synchr onous . re @amOf Bhe cﬂﬁﬂé‘ | j cat edeﬁognes mﬁ{é&ﬁ%{fé’occ . To
make this det%asﬁisﬁﬁ?‘?%“’c‘f% e of the co Wéhe?&?lilwts%#smfélgsemdubaw uded
]1: rame sequencgatinmase substabtiallylsirfiijanedushyheceived (block sts)e@@r wRdrehdonSTfentifiéd t he q
rame sequencg . .receive
frames do not (H:ﬁy{ngﬁ i“%g%ﬁgﬁﬁ%ﬁe'éﬁ mlllﬂ Mﬁ?%ﬁ*{‘ﬂ%‘”@ from e
net wor K3of t h@euﬁé%baseétaﬂan traa;mmlne and the frameereceived frendlhp Isecmﬁ&ﬂsdistw%n nk
comuni cat i onﬁaﬁdﬁu@ﬁ&emayqxo@fb@&hé%ép%%wmw&%? {xéha Oithet G 62#1,,01?%81,%' ch

informng the statlon

of the dupli c%@?%%?h?ﬁkgﬂated ames. Ay Rt Qsur)o nko make thiv detemuinations the and

mus tneedtsht ombbile eapentoonqiayesdm?naddwtﬁme pence M&f@(bl&’ﬁf B@j"taf‘ﬂ?e
ereto e m nter instru ocC ir's

and/ or secon agg‘%a‘?sgyf# onéﬂ?ggﬁlgjsﬁ%‘fenfﬁé B?'ésté’é iSt ¥ gimultanequslyt or

t he dupfi cat egceived frames dovnet |mdtclc(iﬂu¢1062)athe(msbﬂeﬁtaan mﬁﬁﬁﬁE(Blo@fc 63) etgeks

251150 02, Ceerdotk OF MY b For an adjustreht i £BHRE b a QLR FeiERS

dotted I|ne path 72) over an iter I'n order t he
dupl i cat e ‘corfifP aPB?%mlofﬁeét%HWd&rfPﬁ%m ¢hyonoms framsiTeceptiona e informngreie 30

when recei vecdedmwoil)etheoiiobite Sta@ibheﬁlrthé:t ideRiifesdQihith: of BR ﬁﬁﬂlicafeﬁa&%m&k

nobile statio see, block 42) 1s now bein

handl ed (bl oc‘%’éﬁu‘}lcquﬁ 3 Breivg A, T nestis it Espativelydelayed in the
si mul t 3heous future.nBesponsive théret), Ihdmohlmﬁﬁ:hingrmtnshhbﬁ ldck 66) the firstPOt h

Second base Uk Sécoill bbb Bty & B E Hindif &qr%ﬁma deslicated
Responsi ve t dlopmlink gpmmunicagions; B procegpm blockaiss 60;3@|q4tandf66fm£§ﬂme
transmitted ftp eel-éple@:emyrp%?fohﬁé&(s‘é& add %‘F:lgg)%‘ggfé}{’{tﬁmtw%%enoﬂp Order o

st ati on havi 3& | der#’i . uence nu
RRYFRHRRS ﬂlge phstapiially sEncheasions f gmstahgmnent

per forB® di vavbnh'gceumdihyrthelmobxle station. At this point, the call that the mobile station 18
: was engaged in (see, block 42) is now being handled (block 50") with duplicate
communications in a simultaneous but now respectively time offset manner through

both the first base station 14(1) (using communications path 22(1)) and the second base

station 14(2) (using communications path 22(2)). Responsive to the substantially

35 simuitaneous receipt of frames transmitted from the first base station and the second

base station having identical sequence numbers (block 62), this being indicative of

substantially synchronous reception, the mobile station performs diversity combining

cate

ence -
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(bl ock 68) WR 982343% ecei ved duplicate conmunication in a mannel; wel | ﬁnovvn

to those skilled in the art. Further reference is
now nade to FI GURE 4 wherein there is showg a flow di agram

i l.lustrating for downlink comruni cations the operation of a CDMA cellular

5 comuni cations systemin effectuating a soft handoff in accordance
wi th an al t er n@ockes8) of the receiverhdujilicatetcopfmurication i @ manperwell knemn to/thosSURE
4, the bl ocks Qﬂiflé@ﬁ:rtﬂéﬁﬂ on the left hand si de of the draw ng

relate to the actions taken by the nobile s Lon 18, the bl ock

il lustrated on the Fugher mﬂl@i%@%ﬂ‘mﬁ%tmm%&’@ qlﬁrec‘ﬁéﬁ‘aw{‘ia(ﬂ@’
oD | e g 1 Qhi B et o o by ot o bl oo
mobi | e sw tching center nd. . base st at.i Qns and.t he bl ocks

i || ustrated i nCORHRURSIHODS Sysiem e mqo&slgpé0€gl accBtdantl wéfi‘talnt?ﬁ@ ¥&n
by both the npbmbedimest dfihe presertt imventiorc bnFIGTIRE 1, thesblogks\illustrated on the left
conponents. . ' .he . . .

process is aboﬂ?’ndt%deoogélll en(,ira‘fv@g r&&%@itf) W &% Méns%? Eat{‘?%“g’%ﬁ%{sfmgﬁg’gg‘&%‘?ﬁ ock
42) in a call illatrated dnethecright hand sidernfdhe drawiag relate topthsactigns takes byithen
14(1) uSing CORAL i ARSnsARivbrk Sbmbonelfd (inchfing ARmbBIRAinE behlek 94 lind )

to performa handofft | respect.to the call ,tg provide,future_handlin
through the  base statiefiscifi)g a'éfggte blogks g'l"n‘sq@f(’é)m ﬁ%ﬁ FrRpterPAhe: ‘E’ﬁ%‘? ‘ét‘ﬁ%
22(2). The det ggfibaNtakeRCHS Sot the mobile stiticiC kndt4h¢ itklebommbnicatieris network
necessarily, occurs as a result of nobile station nade signal

strength neasuPPMBAPEYS-These neasurenents are typically ‘made on the pilot"
and/ or 20 t r af f iAt thiainecthe filbrstrated soffiy handof procesaisi abgut ty heginrthie mobilpe

Ilot ch | . :Se : ' , '
Station then i %@3P‘$%g§-eﬁf€%gi8‘°%‘ﬁ‘e‘2?n'et o haeth bile Miadled RORRERR frkt buse
handof f BY sendtatignd4faisingconsnynications patd 2241k INeiga aess 'érdetq%i@%%@
fir tst bas e il perfoﬁhiht %%aoﬁ%ﬁ) respist B9t oall tg Iw»ea@ﬁxttaﬂegmmlm‘(lg gueutrg'ht thei ng
center instructs ock 4 . secon | 0 .
establ i sh connﬁ?ﬁogab’m HE&SB%B?‘F’E‘“Eﬁcﬁ??lﬁrﬁaaﬁf@ﬁaﬁﬁggte%u&béﬁoﬁfs,s Fhe
call that the ekl 44 kitehy,ibub ndBnevassarilyy agads asa fesult, ofirhahile stajon madwsighali ng
handl ed (bl ock | I fat | | LA '
Chrough o stiohehrheheHihents® el HEILls ki) e Bicaly e %ﬂ@ﬁ‘ﬁ?fg‘gﬁﬁg’? r
path 22(29) andraffirechagnelfar thedisst base station 4¢l)jap olgl@gllqt@gml or the secon
conmuni cati ons b&%[&ht%ﬁ(la@); The invbilé dhtidrither iBforflo B1b¢kN46) the network of the need

comruni cations that the nobi]e sw tching center licate . the
communi cat i ons fof off by sendipga W%qtﬂm&@ﬂﬁ%ﬁ@?ém% t@%@b‘hﬁ“ﬁase
stations for defative ﬂ4(19.0¥{‘e§pensﬁdllhbleto, the mobile ssvitghingrrentenindtrpttis ¢block ¢8) the
downl i nk conmuni cat,,ons . f.or I,V i: ' . . [
both the §iror SesReResRe 9B §§‘¥%’%s§,° F@‘H@%ﬁ‘bgsﬁﬁk g’{bbu‘lﬁéfa\?f’é‘uﬁ{ t.ﬂat
franes 5B5of  point, thefcell thap tieomobilecstatinm] & wes engsgedin (e blarkA2)dnnowdginence
nunbers in the HRRARF (MGt 50) with dy Rl onfrislishtinfd a @fmulBidous tanfi@nthididth

I Ng

voi ce and/or sign In t ata field, 35 2) .. .JThe duplicate
downl i nk comubethkthe §fst basestatipn ﬂﬁ@bﬂ&w&%@n}%@?iw %?f)ét“')"gﬁlbe Second base
second base st atdtiyps 14(2)0aksingOgorhMmuhicatiombpath 22(2))l oThistreduires nfopi d@wnlink

station a frans mmications Mat i mBBHTINGRNE Odheds' RIMEEA VRS cohihicBfors' drd
30 route them through both the first and second base stations for delivery to the mobile

station. In duplicating the downlink communications for delivery to the mobile station

via both the first and second base stations, the corresponding individual frames 56 of

- the duplicate communications include identical sequence numbers in the sequence

number field 54(1) as well as identical voice and/or signaling data in the data field

35 54(2). The duplicate downlink communications travel through the respective first and

second base stations (block 50) to the mobile station. At the mobile station, a frame

of the communication transmitted from the first base station as well as a frame of the

- L
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conmuni catweowssesi tted fromthe second base station are s%%?%‘%’tﬂlnéﬁsy
si mul t aneously received (block 58). For the reasons identified previously

I n connection with FIGURE 1B, it igpossiblethat the frane
received fromthe first based station " transnission and the franme
received fromthe second base station transm ssion my not 5 be the

duplicates of Gaghufititfin (ﬂrar@nntt&ynﬁ&hoﬂﬁélssdceﬁ@pbamn stdtionh earel U piistzatinlly

fs '[ ZFF 2 n co npar%fgﬁéﬁ‘ég‘it'%%gé (bl°°k ?Bf eﬁqr?hebregsghg thﬁﬁéd ﬁr%v:oht;i? b@%?n of

the received fwRRTIGURE!IR, if isapassibleqthetithe frame recexwdrﬂmnsm Brst tage station
substantial ly sinult.an
the nobil e st aWW%&P?&!W@ﬁ%?%J%? ?@fxﬁﬂhﬁﬁéﬁﬁﬁo@ﬁﬁy nrcgtmes

one
(i.e., tise 10 be thefdupimathsmf eaghotherdhes smoamogémfé%@l ﬁ 8?%?-@ e he
use of known d@L make this detbr@fifdtiof] Lménﬁmlers&mmanbmmmaﬂ@d
line path 74) recel

net et of fr e frame of
the ot her duplﬁmeée@mméﬁsdfi logk\R0) oF %“‘r“&%’ﬁ&rﬁéﬂe—“‘f AL the g@’&ﬁéﬁ%‘é""‘“
number and mat ghhwgs foR ehdubétaitiatly fifmittandouslyhrecetvdd feamesedrenotaatth (soék 63),,

Fecel ved dupl | tmotils tatton, Bys oSk 121 S eaplief BT B EMRCHac) Y B
skill ed jon t hefrané havipehigherdranre seq@ncenumber)ﬂmwgtthsmoﬁ“keow#etadmm
the processes gﬁlémé 0% 5Rd Pétam® @see,ﬁ%ﬁ?? gzgh?&) Wlleuexaéahgﬁ set of frames. WHehN

path 74, may h 0 occur se

efore .t ﬂoper caa%_me in the
ot her thefparne of thecothen dunlisete semamynication vmg the identical framgsegpentee

|'s now made tog, %ﬂ%ﬁ%ﬁd%ﬂ&ﬁﬁ £1He ButRf ﬁﬁné&%&eﬂft&h@@diveﬁ (&Qfo&rﬂ@,&he motile a
nobil e station

I n accordapce wth the
station 18 station pREPIAL 1&?}'3%'[%9{#5“@8 mf’@ﬁ 45 g[ cfe{;r%(r?%u cﬁiﬂh%ate
di pl exer1$2 t ocanmufigaticiciai amantdé wellknown to thosetskilled i ththebemrqdmgmetheses

Antenna 80 and, di @hpig%ﬁmi éﬁ écepf’l ce eﬁoﬁﬁﬁ:’cﬁ@S@nﬁ) 62 and 72, dg%éﬂﬁsthe

si mul t aneous t}eé’ﬁ rough singl e antﬁnna Ant-e
80 cokédtant path 7dnmay haegitoseepn several dm‘pﬂs&#‘ﬂ g §h°c PrORet #ame grihg; @'x er

82 to anal og r%ﬁ?ﬁc‘é?éczé'gm}lmca%?lﬁ?%' ver 84 receives the RF frequency

signal s from diplexer I C and f equen dewn
conversion to an i ntﬁgfwereﬁea%'aow g’i;’;ﬂﬂﬁé Yhersinthere is s howh & Biolck diztam
i ntermedy@t e fiegHRIBAY staticN mlaﬁcdrhaﬁ:e pathsthel ptasemtiigvensioha dlip acbileistation 1§

receiver 84 whaose ar.a erl St I t 184
wavef orm of t hdnSEhag ?9 !B couPlé&ﬁlr @ﬁegﬁ%gtos@%ﬁ& %ECEI =\i/néi r
84 further per &mmtmmahtpgﬁemsﬁjl Anteaha 80 and diplexgr 82 amof standapdesign and

internediate f r%ﬁé?%legﬁy nalsﬁn 10%'&H?’Féegﬁbﬁ@l%u lRS%El' léee[ntﬁﬁapmﬁ&ﬁﬁilm

of the SO 1IN rq ntrol 88
whi ch is connecolietts ransmitted signals and proyides thegp éh% e?‘F ogrecelver

‘The out pyg di g'sgah{e%éﬁ&au Hcemeg AR Feqihcy sxgmlmodedipteaelenfminmlﬁoamn
nor e

recei v 90 as .wel [ as r iv
Mil tiple data raé‘geg ency °é’f‘} SepyEgsion 1o; gh mﬁgnf“ﬁ%? fe ‘{e%Wonﬂol?géP%ary ty
reception procefiermediafe ﬁ'étﬁxeﬁ‘ﬂ\ﬂgml dsthies passed shrough a bandpalsslﬁupr ofyeeceiwers4

G b racelvers st shatadiistiof 8 BEELOR B maf RS SvedmiraNé COMA!sial Sutpr

data receivers rOCESS a
recei vers 90 ney the base station. Recexver 84 further performs an analog-to-dlgltal conversion of
30 the intermediate frequency signal to a digital signal. Receiver 84 processing of the

received signal also influences transmit power control 88 which is connected to the

transmit power amplifier 86.
The output digital signal from receiver 84 is provided to each of two or more

data receivers 90 as well as to a search receiver 90'. Multiple data receivers 90 allow
35 for the implementation of diversity reception processing of the CDMA signals as is
known to those skilled in the art. In this connection, processor 96 provides signals to
data receivers 90 for each to process a different CDMA signal. Data receivers 90 may
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t hen procewﬂslzmzl pat h signal received froma single base ggg[tsp%ﬁmg?s
different signals output fromdifferent base stations. The function
of the data receivers 90 is to correlate the received internedi ate
frequency signals to the spread spectrum &%dl ng sequence(s) used to
encode the base station transm tted CDVA signals. Processor 96 further 5
controls the ARApRd LB th ﬁxﬁ@@d?&hcﬁv@dﬁdﬁﬁisﬁ@lebﬁﬁesmndbﬂlhﬁbnenmxghmhal n

f | t th | ot d f :
fg; g}JI O![ pgl gﬁ&%‘@’&’f“ﬁﬁ# : Sle%ﬁ%?)lr &OHO%@@&ﬁ %e?s?@ﬁsﬁﬁ ?&'nc |on '
of t he—sear ch ticxecdivedrintefinediate frequencyesignalstd thespreadsspepteum coding sequegee(s

strength ofthesg‘gf(gt é@en&glb%sgggt%é%wmgﬁ v aﬁgﬁa‘ﬁol’r&@sso-f% ﬂwhgluts

of the ce| Vers ' Iversit nmbi ner and
decoder i r cuiconteds thieiophration ofthesthmﬁlyeﬁp RipGn{ Qﬂ@efip op multipath \o
signals (into g | b ERER Hon @ﬁﬁhléﬂ&efsﬁﬁon or for pxlot tftlfﬁm?ﬁlultl le
together. The'resufting ¢ | ned si %hen oq‘f‘g%ﬁt Ci rcwﬁé

98 and out put hageﬁf@élpn& ¢ Auncqe of E@F PEYSF 108 0 s, a
vocoder alRength bEthepiloy chaﬁttdsrfbaaapun tothe processor 96. The outputs oﬂthe
accordance with t he re :
15 cir cdﬂ‘f g’& sﬁﬁ]gre %‘ﬁﬁé d{v&% tgbec{i‘%%égs%dcdymﬂ&% Cﬂﬁe r ece| ver
90 out pa0 si grfahetiomslty adjust the timing ofmemm mﬂmmegt and add the of

the aligned fra%%% (ﬁ}ﬁs t%&fm@, &%hed SI%_xlxal is ménfdécbeerm%lraﬁle

recei ved substa chronous b I s det.erm n@ms d
the nobile staﬁ&@dglapﬂmwéf digﬁellll?a&an WP‘& 108 SQRRESINgRETHARS, §yocoder
associ at ed W tdyd other user infitfale Eikcditde data receivers 90. The decoders 92

o it aneous! v r ecTAORABIRER theRresest imverticTghedibs it il 3 Yecoder
The extnact ed dicaio®s ad;qstetheetlmmgbﬁrmdadds tmtheprtbwmwert?ﬁ ewipupsigralsenly 96

wher e ,ﬂg@, o rs%q\fe%%B AfbeR 26 él%g%fm aﬁﬁgﬁ&f ﬁ‘amé! thBreth Bb@AW.e.[ ily

operation of t 'S er . ci rcalt 98’ such

ec,
that the ali gnéﬂxeffrmar@cemdéabm@n&nchmwusy ’Pom ake $hig determination,
correspondi NG e HIELIRCIAMRICTER Ritther inthudel & Hranfelsequ eﬂcsdecodeeazfasmmtaﬁthh

e O Capchiatas date rRrRYeEy o Rep RO 7 ﬁ@&a&é%ﬁzﬁ@ AP,

ei ther @b the freaehstesibstantially simukargoaslgreceived frame of the receiver/y hutpgg*;g@qls to
t he enbodi nent..of the 3,
@ e? ﬁ%gg Eec#.l@?{&rﬁngngt{ké% %r:ea cfnr Fbeﬂea o ﬁie%ﬂggessor 96 where

i f thefrarres or su | t anequsl éaewe
franes of 30 theytal!le cgmgmﬂ aispd to eantse! M’%ngéﬁ ¢ GIveesIty

signal indicat Jf-,d(-ﬁ; ihe?Shé Qécoéi‘é‘l- tifeuit 98 such thét hl@e ﬂigﬂ@d framds sregidded togethien gnly
us

transm ssi on trmn

t
comuni cati on ¥ othﬂﬁecQSFqSB‘P R mnaﬁ?@?ﬁﬁﬁ‘( “3?3?}}19 Qtll?gr‘ﬁ"ﬁef‘ic‘ﬁ%‘ng%&
provi decs synchfbhiAfbe ietweh sighals cfkemn Hide statmns nllﬁ(l)pendar1662)pt‘.ampterb686

hanembover bl ity Soging spd e e RN ALY B meteapY U

si gnal s out put signalsn t he plural base stations (by delaying transm ssi on

of the earlier arri wg&eggec{ 46%&'&%6@&& o?tlﬁ'iféseﬁqm&iﬂbﬁ amsﬁafed i®FIGURE

decr easi ng SmM Ssi on % {) | ater arriyi ng ftr £
dupl i cate si gndl if thedveme ggqqegqapsn}umlzﬁrs or su stantlally simultaneously re elved ames O

30 the signals do not match, the processor 96 generates a signal indicative thereof, with
the generated signal causing transmission of a timing adjustment message back as an
uplink communication to the originating base station(s) using the functionality provided
by antenna 80, diplexer 82, transmit power amplifier 86, transmit power control 88, and
transmit modulator 102. Responsive thereto, as discussed above, the network adjusts

35 the timing of the signals output from the plural base stations (by delaying transmission

' of the earlier arriving of the duplicate signal communications, or decreasing
transmission delay of the later arriving of the duplicate signal communications) for




WD 98/ 25432

PCT/ SE97/ 01965 ‘ ‘substantially synchronous frane recg)gt I on
t he nobi| e WOMB2E43218. An iterative process may needP€ 5%7’“1955
performed with respect to the delay instruction in order to . nove

t he duplicate comunications into substantjially synchronous franme alignnent
when recei ved by the mobi | e station. The tHames of the synchronousl y
recei ved signal s, now havi ng mat chi ng frame sequence nunbers, are

then output f réﬁﬁk@aﬂﬁalgagﬁmhﬁﬁ%y ®hatne reception atOhe REbIR ﬁﬁﬁ&ﬁ 189 A¥ 1fek‘ﬁwe
diversity conbiner an

cod cifcui The tial
si mul t aneousl >P"P§?§|Wd“%qddﬂ epegformed wath ?‘h@‘%@’? ﬁ‘&}/"rﬂr"&r@ orderfonce
nunber s moveétie duplitatercommaticagionslinta sulsschritialiye synehrondds ﬁemedﬁgnment

P GRE 10 e R By ohEBbuil el A ER ks SN b Rubn i FecbPhE Sl

recei ver 590 r amaw baving atehing frame sequemelmmbell;;‘arc thentantputiftpmathe data eeceivetse

th f L ‘
but o he o gualt B slg R ihicH fiveiglep i R A A

the ot her dat csirmaltanequsly receiead|signglsevi f;alae%wrg maichisgfigmesequense mumbersof
the | nbr&éuiuéﬁmédwan fdﬂf%&%heﬂi&'&ﬂﬂdé@deﬂg a matching frane
sequence nu er I'S pOI n

are output fromthe'd 'gt MW%&%FB@@?&‘W@“?Mﬁl“s“ateﬂf/“ﬁ@ﬁh

di versi 19 conbd,nen tiendthee hanil nhe:procassbr 98 .instheety the alateerbeeiven90 sedeivirigethed as

o gned: | ouTe GO WhRpR (%, o Bhe ik s RARE whighe? ARy FaRl®
preferred enbowiwence sumber) tmburﬁbx thsgignalantibguch time gs the deseder92xassacisted with

Y ehe O "8V anBESthet datd r@ARS 90) seiiEqdéiRy R *r**@“a””“fgﬁ‘ﬁﬁgg'“gg‘ifﬁﬂieﬁif
t he i nventi on fedurkiap X‘if%ﬁsff’ét@dﬂgna&ﬂ"mgta W&ﬁ?&?ﬁﬁeﬁ\é‘?ﬂcgn E 1s gosat | s

capabl e 18f nu riﬁlhﬁtbst}feqﬁiﬁs%rtﬂ"‘tﬁﬁ?ﬁ s are output frofPthefdatiteceiners 80(1'01' processmg
POt 0t one e Y Pl PP, SR . Ok P S i
-12- needed with ﬁ'ames having matching frame sequence numbers are then frame aligned,
added together and decoded. -
Although preferred embodiments of the method and apparatus of the present
20 invention have been illustrated in the accompanying Drawings and described in the -
foregoing Detailed Description, it will be understood that the invention is not limited
to the embodiments disclosed, but is capable of numerous fearrangements
modifications and substitutions without departing from the splnt of the invention as set
forth and defined by the following claims.
25



VWHAT IS CLAI MED | S: -1 A method Tor nobile station :
processi ng smtted duplicat ation traffic -
comuni cat Iv@(igéﬁ h traffic conndmlmﬁmrllm‘lmmmg a plur a'WWmm
frames identified by frame sequence* n#nbérsk cenpfrising the steps of: 5
recei ving the duplicate base station traf_.g'k_c cormmuni cati ons;

conparing frame sequence nunbers for substantially sinultaneously received
frames within the received duplicate base station traffic comunications;
processi ng t hAVHAISISSGLAZIMEP IS:nul t aneously received frames if the frane

sequence nunbers tch; . ' a signal. for
transnission fromthe .m%l?'%g?tgittg{ POt %ng@atﬁa'%?{l?tgéﬁé‘hq%ﬁte c%"gn“m°3§“88§’c?é°lbf

t he dupl i cat e comBWNication ngludingr# plyralisnef funestidentified by framef sequenceanmberse
nunbers do noboﬁapﬁgihgtﬁgmeﬁi&nal i denti fyi ng non-synchronous reception of
the frangs W thin trhe ijudgl i cate base station traffic conmunications
and requisting a t i"ifsiyjng the duplicate commupications; ¢ he dupl i cate communi cation
transm ssion to preohperifpframeisequente mimbers for substantihld sRiManemfhPRELON Of
frame sequencg_apqtég‘gﬁ . tihl n dfé{%ﬁ‘%ﬁ within the recelved _

dupl i cate base's tI%IH{ ﬁﬁ PEIEC CORHEATE EURPBRCAYANS; e pbi | e station.

2. The net hod agprocessihgithe Substentinlly siinaltahephsly ateeitals rafiies tif Qfie tiFahd | C

conmuni cat i Or‘?ecﬁﬁﬂpéﬁ\ﬁﬁbéi@ﬁﬁ{d'hnﬁcﬁo‘ct handof}c co_m‘runi cations transmtted to
a 20 mobi [ e"station Iin a céllular communications system

3. TH: et hod agensratingpsignalfos tiansmissien tn apotgingtiancsssenaf thewdpplicaes t he

step of ali gnicagnmuifcatibRSH AR frivnb Yedil vl b i ikl N
t he duplicate ’ ase stati gcﬁieﬁlra%a?f I G ggb)ﬁ(ﬁg{g?thi’ g%sgléﬁgg&nm

b
4. The net RBErsYRchronqys feprpaon;of the frames within therduplicate sommymicationsand
c_orrplri ses t h?arspeqningfathﬂngmbas_tmgnbﬁﬂre dupﬁtfa_t&kﬁh&nmﬁr;ciﬂgﬁ tir‘d_ﬁl&l’ﬁis@i@hité'pkdhide X
si mul t aneous . : in the duplicate hase.station
traffic comm%‘ircsé]tbf%aﬁgéu_y srlﬁ%i_ﬁéggs Mcgl;%#éameﬁ?@“%eﬁ@&’bggw giTames
wher ei n1% he sWithinsthe seasived sluplicate apminyaications. step of diversity
conbi ning the substantially sinmultaneously received frames within
the duplicate base_statign traffic co ni_ cati ons.

A nethod for proce@si ng keafrethod; ayiny g mclaf’@%hﬁ%ﬂﬂaﬁqatﬁwwmaﬁb
conmmuni cat i oncomptiseddownlinksbfirtahdéfy commihitaicns tediinitiddad oblSSREGERUENCE

6.

nunbers, - - 1.sin steps of: recei ving
the dupli cat ec%lgﬂnarrmcr?ﬁ%%‘%ﬁg?sgsﬁpe%‘
-13-

3. The method as in claim 2 wherein the steps of receiving, comparing,

processing and generating are performed by the mobile station.

4, The method as in claim 1 wherein the step of processing comprises the

25 step of aligning the substantially simultaneously received frames within the duplicate
communications.

5. The method as in claim 4 wherein the step of processing further
comprises the step of adding together user data of the substantially simultaneously
30 recetved frames within the duplicate communications.

6. The method as in claim 1 wherein the step of processing comprises the
step of diversity combining the substantially simultaneously received frames within the
duplicate communications.

35 '
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conparing.frame sequence nunber ' yi si mul t aneously recei ved
frames withi.n the received dupli ﬂ B"BE Bﬂlb ns;
buf feri ng MOMESRE an earlier ahfr¥i 2'he dupl i cat e RIRIHOLME i ons

i f the frame sequence nunbers do not match; and 5

processing the substantially sinul taneousi received franmes if the frame
sequence nunbers match, or processing the'buffered frames of the earlier
arriving one of the duplicate communication with the frane sequence

(I’:l::,l) %e; (r:rgt cgln ng. f r dnes (rzi method for pfocessing trﬁisﬁhtl%pﬂ&@te%g%ﬂ%lﬁhﬁ%ﬂfi?hb Gatle
i i
e ot RO ubieRid L PR ARE LA SRS oS by S heshce anmbers,

conpri se domtam@&@themmdf com‘rum cations transmtted to a nobile"
station in a receﬁééﬂe%’h P&k sSystem 15 8. The

method as in claimb6 e|n the steps o processmg conprise the
step of Jaligning tReMPERE fr@aeﬁq‘-mgewmbﬁrﬁ arrsubsigntially simultaneonshy reseiverhs

havi ng ﬁmﬁ@WNMeH@mdaaﬁh@a&@ommgmns 9. The
net hod as in clai nh8 Wher |n t St s of .proces %@p rt her

conprise the ‘step qggg,x pae ?mumcaimsnf
within the theframesbqpbm@anmbemﬂmmmitcmrmdhaw ng matching frame sequence

TS i g compPEoise, ) sty 50T Fatle T B i’ °PS

recei vdd franmumcbmumbcm@laﬂdpbrmessu@ﬂmbuﬁaﬁdﬁnwbﬁhe eaﬂmnanm@bﬁdm ng

frame sequencgr fhldplicate commumcatlon with the framhe seqd%né@ﬁlﬁ%rfr&rtm { ?{,}1 ?
soft handof f thin.a comn,tq_nl ccfl l.ons system onpri's eps
of : atefam uah%seengma%t}qaﬁ lfttheﬁﬁm sewmmmmbere dlidy t h
a nobil e stathsimatch first 30 - communi cations path associated with a
first cell; detecting a need for a handoff of the

communi cation fromthe first cell to a - second cel | ;

engagi i§ i n a dupl Bcat e Thesmethodtasoin thixk 7 svhersinnting daplicate ubmhxdnhﬁtmﬁﬁ)l | e
station via thg, ﬁ%%og@ﬁﬂ%ﬂ%g%%%ﬁ%@&hm %ﬁaclﬁ@mi’ﬂq%l SI'?ISQ'TB stationing, _

comuni cati ons e Seco
receiving a ne@lgb?géommqaﬁenmﬁ% station indicative of non substantially

synchronous reception of individual sequence nunber matching frames within

the du%l cat ﬁ'h%ar;xseeth > % {noc aim guhlelgelt(l: erénsltjgplsco rlegeTvmg,ngompanng,
20 buffering and processing are performed by the mobile station.

10.  The method as in claim 7 wherein the steps of processing comprise the
step of aligning the received frames within the duplicate communications having
matching frame sequence numbers.

25 _ .

11.  The method as in claim 10 wherein the steps of processing further
comprise the step of adding together user data of the received frames within the
duplicate communications having matching frame sequence numbers.

30 12. The method asin clalm 1 wherein the steps of processing comprise the
step of diversity combining the received frames within the duplicate communications
having matching frame sequence numbers.

13. A method for performing soft handoff within a communications system,

35 comprising the steps of:
engaging in a communication with a mobile station via first communications
path associated with a first cell;

This Slieet Has Been Rep laced




adjusting the timng of base stati I cations over the first
and 5 second comrunl catlonslmﬂ"tmu"";"mﬂmg for substant%‘,’%7 #6 -
synchr onouwowss/zsasng frame *  Cfreteption the nmobi- | 8f
the duplicate base station traffic comrunicati on

The nethod of claim 11l wherein the step of detecting conprises the

step of processing signal strength measurdflents made with respect to the
base station 10 trafflc communi cation with the nobile station over
the first communi cafy atiegd for a handoff of the communidalion frdm aherfitsoeell od a
claim1l wherein the ste detecting conprises the step of
processi ng Si gﬁmndéleﬂengt h measurenents nade by the nobile station with
respect to the secqngagi@blin a du ibate communication with the mdbile statien wiatthe firssf

claim1l wherelnthes Stl f
del ayi ng comn?ﬁF’E&‘t“f‘@ﬁgn ?33& %?%necoﬁﬁl?ﬂfcggmﬁpath ?ssogn ase stﬁgttﬂlé on

traffic sommuessidicells via eit her the first or second comruni cations path.

20 15. recexu?lg d'Tile g lﬂ? obile ktafibh Mditdtie Wiinda sfub@taﬁﬁﬁﬁs
of : ecel VI plcateb statjon t é
communi cat i onsynchronous reception O m dividyal néarg ﬁfh"n‘o icate,
substantially g HanHnt UéddY received frarres wi thin the
recei ved duplica r%

ase, st |on traff|c cormun .cations;
processi ng the substdigsting| catdas, Qyer | the. firste and, speond,
25 QunenC&nﬂHﬁﬂ@iﬁnﬁﬁﬁﬁﬁs t@rpiowde for substantlally synchrgaous matching frame

ot ohr equest FREFEROD g et SR PP 4R WEPAE URREIRAG T | arric

conmuni cati on transm ssion over the first and second

communi cations pathgsto gpo ngfo%lanm 13 wheremthesteplbﬁde%&mgbd:mpﬁsemﬂetmxﬁous
reception of frane sequence nu

mat chi n r t N e
recei ved dupl i ofgrecessing signal ﬁ@ﬁ%@ﬂﬂ”@“&%‘%ﬂ'ﬂ?f?%‘ﬁﬁ e ect 10 the cortnlshichtidd

16. A 130NN AR tROMSbifkEthtich ove? 1 fist 6@mmunications path. a first
receiver for receiving a first base station traffic cormunl cation

transmtted over a first comrunications path; (’tih second
recei ver for receivifg amenmﬁnbdbﬁsbmﬂ&whswﬂtthaﬁtﬁ’éf@%mﬁi"@@?ﬂ%ﬁﬁ e step

{r ansni tted. ovg B g0l QORI flsiiRnfithilic by e Gidbile atibh vith RSgos es 0nd

base C communi cattrons conprise duplicate
conmuni cat i onsthe second cell] 5- a first decoder
connect to the first receiver for extracting a frame sequence

nunber from each frane wi_thin t base.s ion;
a second decoder cofflect et“&?@"?ﬁ"é’?ﬁfﬂhé%& tthg%&? L&e]x% rg%?ﬁlﬂ arﬁtep&
of delaying communications transmission of one of the duphcate commumcatxons via

either the first or second communications path.

25 17.  The method of claim 13 further including the steps of:
receiving the duplicate communications;
comparing frame sequence numbers for substantially simultaneously received
frames within the received duplicate communications; |
processing the substantially simultaneously received frames if the frame
30 sequence numbers match; and
generating the message for transmission if the frame sequence numbers do not
match requesting a timing adjustment of duplicate communication transmission over
the first and second communications paths to provide for substantially simuitaneous
reception of frame sequence number matching frames within the received duplicate

35 communications.
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sequence nunber from each frame within the second base station traffic

f5irst gﬁ%&;;gzggéoders for cc”!llllclimlglll‘lwllslﬂmrOcessor co ralg#eg?jt he

frame sequence nunbers for substantially sinul t*aneously received franes

of the received duplicate base station traffic conmunications, the
processor generating a-137rst si gnal if the frame sequence
nunbers match and a second signal if the frane 10 sequence
nunbers do not match; s o : dwans for conbi ni ng and
decodi ng t he subsﬁgntié?%ﬁ%ﬁe‘g’&cﬁm&%%%d . itted over a f&anes
in response to tha first séceiven fierl receining a first communication tra_ff_sr_ni_edrrgans fi
transmtting in rescgﬁ&fsﬁmm t he second signal a request nade to an
originating commnt e dupl i cate ,base stati Qn t ’.%ﬁ%{iSniﬁHEPdﬁieﬁa&}ePﬁs for
a timng algcond r%waéfWWgt%%ecﬂﬁé)l Cate base statlon traffic
conmmuni iat o g%ctb'h& iricRfomsth, Wikerein the first and second cPMMMIGEHANS EAUBPFIFC
comunitati o paths to provide for substantially sinultaneous

reception by duplicate commUpANSHnd recei vers of frane seqguence nunber

mat chi ng frames. g first decoder connected to the first repeiver fpf gxiz (% TEARe S i ce
of claim 16 whereip the an PR smifnicatiolg0Mbi ni ng and decodi ng
conprises a dUMPEE f’?‘?&ﬁ%ﬁ Zer&%%%gg&go. . cting a framel8-
The communi cat i onsa descndedesbde mmdvyﬁéi‘%isﬁcqq‘?ereﬁ%‘mfﬂrg%aoné

devi ce _conprises a \ LR Frafieskitiih e secomd carhinuiigatiomymuni cat i ons
Systamt0 " seqieabe HifibbrShtat RaERUA TR AU 6oy BMipRAing e | ai
18 wherein the dupilpa:@ﬁeéSQSef‘@@nec"ed to the 1irs station tra]rf,l C ¢
communi cat | ONGGORRGaME sequeits mabers bxr substastiallyfsimultaneeusly groelvgd frames o
mobil e station froma first cell ‘gﬁéaqﬂ'"gttﬁg YhdeBsdr (pRnérafifiy a destsigrial #fithons
path to a the receved duplicate SOpRRIGAHORS, 132 B0 t'géx%h t he ﬁ%’fﬁ% rs do
conmuni cat i Ongard@édiuence numbers matcigand a second signal ij gpe Trame SQUERCE HUITIELS 7O
device of claim %t8 wherein the cellular conmuni cat i ons

system]éorrprig%tsm cB;ode divisiaon nultiplge agces %ﬁg}@)- Itaneously received
conmuni cati ons syseaans for combining and deboding the subst ity stmultaneousty FeceVe o

device, compr kg Q?inres onse to thedirst signal;and  a first receiver for receiving
rca '

go];rlmrJ?\it cg? ms pat Irqr-?e%ns E’o%nc?ams}ntl 1gg W Ferspgnsfe'tB $he second signal a request made to an

- 16- originating doaeafdhe doplicate cowmunisgipns %ﬁ%?ﬂé“%%ﬂjﬁgt ion
transmaged oeiid S e et 4l Secondesminonichorisipaths and
‘second dmunidbel “E%‘Wb?.gérgmm‘&

to provide for substantially simultaneous reception by the first and second receivers of

frame sequence number matching frames.

e

19. The communications device of claim 18 .wherein the means for
25 combining and decoding comprises a diversity combiner and decoder.

20 Thé communications device of claim 18 wherein the communications
device comprises a mobile station operating in a cellular communications system.
30 21 The communications device of claim 20 wherein the duplicate

communications comprise communications for a soft handoff of the mobile station from

a first cell associated with the first communications path to a second cell associated

with the second communications path.

35 22. The communications device of claim 20 wherein the cellular
n multiple access (CDMA)

communications system comprises 2 code divisio

communications system.

This Sheet Has Been Replaced



‘\
dupl i cat e conmuni cati ons; | rst decoder connected to the
first receiwegbghdds, €xtracting a fH"m””Hﬁ,hm'ﬂlﬁm number from each frape
w thin the first conmunication; = T Ty nildl iecond decod @CTEEaTIMO6Rd t O
t he second receiver for extracting a frane sequence nunber from
each frame within the second communi catiqzé_ a processor
connected to the first and second decodersS for conparing the
extracted frane se%ue'nce nunbers for substantially simultaneously received
frames 10 of t é-ree‘ecmudhgﬂidnsateeice,myﬂsﬁggions, t he processor
enerating a first agSi@n ' ane_seguence nunbers match and a
gecond si gnal---i-f---. he fr gér‘r:gi V&%g‘ﬂ?ﬁ%%‘"‘ﬁ% nabﬁe{sé C%mum%auon trapsmitted ower a first
means for buf FEPIHBICAIONSRetlyt an earlier arriving one of the duplicate

conmuni cations in asemabméi%ﬂﬂ&?réﬁ%@a%&ﬂﬁlcbnmm; . ) geans for

conbi ni By andgdecod he. substantial [y s mul t anGoUSAYOP Sapsmitted over a

franes :Sn F eSPONS e&%ngﬂk‘éfsgﬁnf ??ﬁ’swz‘ﬁfﬂ“, %ﬁrﬁdﬁ and second commurnicatiemscdnyrise

conbi ni ng andiuplictgicommunicatiofs;er ed franes with the frane sequence

nunber matching fr Lo ahl Vi one of_ the duplicate

communi cations i.n ?gg%ggésoe&f %%geg& M‘%ﬁ Topetyer fopextracting a frame sequenca.

The conmmuni cﬂq%fﬂm%ﬁwnﬁzwahlmthdﬁmhemminﬁnibit&mﬁeans for

conbi ni ng and decoflisBébndodeeolSe | ' combi ner and decoder. '

23. ~ 1ge cor g Qein%gtﬁiﬂ&%?regew ceéoor?l e%%?%n%%%ﬁﬁ@ﬁ?‘ﬁ“@ﬁ%“c.mgg&tframs 25

devi ce conpri %‘P&Pﬁ’*bﬁ%ﬁé‘ﬂﬁlmthgsmond cominiunicatiog;0nmuni gat i ons

system a processoz 4onnecléitd HEY ot 5RBRd QB el B Slhal éﬁge f |
or-a

wherein th ' - i cat

Sort handor f “ApectEiEme seayence mEBE 10r &bstantallywpmultanepedy bived Sames of €0

with the firdke Feseivediduplicatmeommuhications, meq@msg@lgenergg,,gr% ﬁmqss%i ﬁ.ﬁd Wi th
e CO ni

t he second cdiesk EORSn . . : I ons
- devi ce; of clai g1 2;_ V\herel.Hr%?gt etcgeaf’?ﬁlsgﬁonq signal if the penceingmbersydat em

conprises a ogtma ision nmultiple access (CDVA) conmmuni cat i ons

system 35 means for buffering frames of an earlier arriving one of the duplicate

communications in response to the second signal; :
means for combining and decoding the substantially simultaneously received
frames in response to the first signal; and
20 means for combining and decoding the buffered frames with the frame sequence

number matching frames of a later arriving one of the duplicate communications in
response to the second signal.

24.  The communications device of claim 23 wherein the means for
25 combining and decoding comprises a diversity combiner and decoder.

25.  The communications device of claim 23 wherein the communications
device comprises a mobile station operating in a cellular communications system

30 26. The communications device of claim 25 wherein the duplicate
connnurﬁcaﬁons comprise communications for a soft handoff of the mobile station from
a first cell associated with the first communications path to a second cell associated
with the second communications path. '

35 - 27. The communications device of claim 25 wherein the cellular

communications system comprises a code division multiple access (CDMA)
communications system. e
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