- e3e.R @TR T 06 NOV 2002 WO 99/57849 1 NE“WMWRATUS FOR

COORDI NATI NG TRANSM SSI ON OF SHORT MESSAGES NDOFF. SEARCHES | N
A W RELESS COVMUNI CATI ONS SYSTEM BACKGROUND OF THEI#S®/ENTI ON 10 N&Y &0y of
the Invention 10 The present invention relates to conmunications systens.
More parti cwioemisy849t he present invention relates to a nmet hodepentsssppparat us

for performng hard handoff between difflerent wireless comunication

t .15 11” De i Pt i lated Art | de divi si I tipl
atecss (cowe) spVRHON AN ARRARAHTS R EORDINATINGuency hand

exanpl € of 20, S p NSO OF SHORY, MESTANI L WITRHARLPT, 20
505 A ont HANDREE FEARKHES IRLe WIRELESS OMMUNTCARaNST or
Dual - Mode W deband Spread Spectrum CGNSITEMSysten', incorporated herein by
reference. The generation and recei pt of CDVA signals is disclosegyt
Pat ent . 4,401,307 entitled "SPREAD SPECTRUM MULTI PLE ACCESS ZSW(“M““W@IWW
COVMUNI CATI ON SYSTEMS HRANKGRAQWND OF THRRHNNMENTHPRATERS' and 10 U S
Patent No. 5,103,459 entitled "SYSTEM AND METHOD FOR GENERATI NG WAVEFCRKE
IN A CDVA CELLULAR TELEPHONE SYSTEM' both of which are assigned to the
assi gnees d&f FiehdofthednyentiR®nt i on and i ncorporated herein by reference. 30
Si gnal s occupying the common frequency band are discrimnated at the
recei viHy stati a'g\eby@ra@nﬁglfé’eﬁﬁtw r i atep sty dempirsmicaipne odgsteMse MNreode
modul at es agﬂéllﬁrl?[@lﬂé grbéeﬁﬁ frvemtiohe ropses $bal 'ﬂéﬁo@n@nﬂhﬁFg?Qtﬁ§ for

m di y

stations. Signals fr ffere ase stations can be separa receil ved
at the rec@eggloﬁﬁuggat B W’ﬁogérg?ﬁ% oﬁlfg‘?ref‘ﬁe Wikels6e COREMBNIGHIOR hat
is 35 intregsteass.in the PN codes assigned to each base station. The high
rate PN nodulation also allows the receiving station to receive a signal
froma single transm ssion station where the signal has traveled fromthe
base stHti dh DescripsioreeftheiRr]atadaditon over several different distinct
propagation paths (commonly referred to as "multipathing”). Denodul ati on of
40 mul tipath si malas dosledidgeisted multipls. Raeent(MBMA) 496redfig spetiruhed -

6 (~O-J 20 7849 S991 " T EL S VENT
PN A avsrenp Rt P R VB o R e Sk SR
5,109, 390 &pmmpairation/myth pY Reseestatinng \wiahapvhatmystamR ARl eRapie of
SYSTEM'20 bgi:bh afsywling b @sseribediigned TIA L BB\ 28&IrgACStadklat D ISH5ES Sitititled

i nvention a 5.1 ngor.por at ed rein reference...The use.b 11 S
stations w M?tﬂlea %gartﬁ%ﬁ?gfr ggﬁstfoer}n g%ne‘lp%@?rﬁ%% fsrt@a]%%rﬁrzyf%énﬁuﬂ%\?\ge

si mul t aneoWidebandniSpaeadnSpettwesn Geltmolar | Systea |, onneomporated thearmironky base
station. ThifrieCOTHRHMFAIG] R fekeit oSODMAANEREL s 8odePlETRRL at i on

of a soft handof{ nethod and 10 app [ isclosed In U S Patent No.

5. 101,801 diater bio - PaRptRed (CRREAR SRECHRAAVE YERREESSHENS and
U. gbwialéntC(DMMﬁm\ZKYAiﬁlNerﬁYSTSms' NIBING SH'ATEWI’PESSN' EDE RRER THANDORF | ]lc\l
A L Nl CAT] ' 0 siangd,t Sj e -0
t he presenﬁlﬁ% n 4Hd 1'ncor ﬁ-zg%gpdwéréﬁg3§%§r%&é$%%ces%§§@éﬁ§| y, -a
mobi | e st atVMBAHEAA FERs GﬁNE&ﬁé’gh@ yV\b‘bW@]&M&ynT_gN wit CMA SE@ELDUS.AR t he
same base SHAEMTONESYOTER " BOHL &ff WARIP e AA8ieHedClORRA a%%ﬁ%%eaﬂkw u.s.

Patent Application entitled " IVETH(I)ﬁ%\I APPARAT FOR PERF HANDOFF
BETVEEN SE@F@@GPV%“MMB% BAGEPET CINGAY reigEenesy/ 405, 611, filed March
13, 19950 assi giSeghdle dcha?gzﬁlgaﬁsa' gorenoh fiequenes dahd meedisceimidntbd at
i ncor por at ﬁg hereil n bg refe e%e. A.n hn‘%?rtant f eat ur if t hat ;{}‘ot ENSO”
handof f s arfl® SEFFEINERIRHONT O KA 7 AUSH R ATREEPTBITCLEI} 08¢ e g N he
exi sting ormede modulates signals transmitted from the base stations and the mobile
stations. Signals from different base stations can be separately received at the
receiving station by discrimination of the wnique time offset that is
35 introduced in the PN codes assigned to each base station. The high rate PN
modulation also allows the receiving station to receive a signal from a
single transmission station where the signal has traveled from the base
station to the receiving station over several different distinct propagation
paths (commonly referred to as “multipathing”).  Demodulation of
40 multipath signals is disclosed in U.S. Patent 'No. 5,490,165 entitled



If a nobile station travels outside the boundary of the systemwlth whi ch
it is currently communicating, it is desirable to maintain th )
comuni cation link by transferring the call to a nei ghboring syster‘rq if o
exi sts. The nei ghboring system may use any wi rel ess technol ogy) exanpl es of
whi ch are CDNBRY/SNAMPS, advanced nobil e phone service (AVPS), PETASIUNMEISI on
mul tiple access (TDVRA), or global nobilg systens (GSM. If the neighboring

system uses CDVA on the sane freque band as the current 30 system an

Nter - systERMEMURHON HapME ok IJIGNNENT B A\ SYSTEM BAPABLE OF -
t f /| t

inter- Syse@@%ﬁfﬁ\’?%maﬂmﬁaﬂ?“l?)@' AR By U.9epaREMILCaL0630h it

transferr FOU% ere curren 1on 1S

before a ASWVEHRS BHAUhadd TREAFFSIONE SYATEME,
i ncl ude: %)chtd?ew%é}ﬂ%trb sig@xeﬂht&hh@ 4R de% St afhbogrésénﬁ avehtig fangm

regi on 35 servi ced a% stemto a regl on serViced by a system

enpl oyithg IRFPTROLAEAAGrein: Nnr(? §/&nd (2) the situation in which a call is
'E r ansf fer red betrvl@eusé @M‘e)ess/caheﬂs withith aupertitidlie sestent roefweaﬁyml@a\nds
interfre ne ~~\V UUUL_WD.99/.5 9 PCT/US99/094 t 9 3
| nt er - freg éﬂ’&%‘ %%@ﬁ%%% Sl{:naunlg)el 6% C@tﬂ?mﬁlﬁlﬁ%{éﬂnbﬁggwg‘?%t?om 3 t he
same CDMAswwemndFmorexdmﬂ @neabawgstahonf Whieh islevandoslic referred dense
urban areag BEF{SHHVG aogee ?ﬁ%ﬂﬁﬂpﬂﬁoﬁf ffr‘iq‘égﬂc'bg—xidto‘?f Sﬁ{oe%&?eg?‘ilase ‘o

than t he su an regli on surro

depl oytal |apmaatuéb$ éhs%iﬁdelﬁcﬁlé Ptamwﬁoﬁﬂomél spditled “SOFRIHANDPGERat i ng
on a frequengy @mhm@ammmw TEI%I"H@NEOS‘QS’?EMH aEeaumIstpahenthapgded of f

That  encodadr ot suned, MEBTFoRPATION AS g BOmEFRRIriokE X o

i nterferi @DMAeBOEYLAR mcaMMéJNL@Mﬁ@NSocﬁrﬁTeRMés boAl assbised navidle 10

t f |-
my need & SagREL (6 1D lrpou ﬁff{tfﬁfEE%Fdfl%Sé*enc%g?%ﬁX (65 etliile 8
ini tiatded Similaglya avmqbéheystatwﬂef@m gabBultppeQesly cemimigicating mith diveg
t hos edUSI @%ct%ksg gﬁ![thél Yathiet wag@e?auban&@bwra Qas} ggdftea:t RaRdb@nd@f fiscRjs€d f&g% in
copendl n a cati.on nu er e
AND APPARASPRAGE %m@f@nhmﬁéﬁa HIFIQEF%@R% cﬁfﬁﬁ%@ é@% I&“F&%NE%
SYSTEMS' , F@Reﬁﬁuamamus HAOODORS BHHYERN SEC TGRS gOFe A0fCONMMIDES ent

f ~d f
I nvent | OnB?ﬂ%%. Qf;gfm&at ed. W%e'oﬁ B &8 ?{1&{'?@“&“ 35,“1?’99 5?@%33&'&@ the

handof f s measurenent réund-trip signa I ni
handof30 iassignee |0c§stég RrﬁS@Hp’éWGPH@nLP@ ipgprpgra lzﬁlncb;}t refarenggbeh n

08/ 652, 74 Frrpdidrl et bVERT HOP AN, APBARATAIRIHER aHORI HANBICR oI halBMh e
SYSTEM', filed n d to the assignee of the present

i nventi on nﬁﬁ‘ﬁc?’ﬁ’&%ﬁtm B?%&el]?éF } e RPN RR OB Handof fs from CDMA syst ens
to al ternate téthnoobg styxsman’sraaeks diutsitlegbd boumdgyndf tye WyStenPat et

2‘2%&%‘5@8&“”‘%2E&%ﬁ%"”x@%@g‘%%& g %E?%%k@%%l&& S%E%“%*ND
HANDORS' , cpmmaynigatian dimk bydransiemingdh etcé ttﬁea aeighhesing pyster. pf &ent -
i In?/g?t lb gg e&iydsl m@rmrgab@ﬁn s @ tétnblh‘lga?fl@r &v1ré1@s§ hechn2fd @kalgag%sﬁg e
20 t ransni t"?éh %I ﬁﬁf\?ﬂé H‘égﬁjﬁﬁp 8&ﬁ8§fﬂ§‘?ﬂ? ﬁ‘tﬁ’é’l\énﬁr\%ﬁ gﬁ byMhe
nobi | e t hativison oactigple aktessi(TPNKG, wokglbbalt mabilel spstetrise(GEM)! Heﬁmon

W t hout rS} &'%lhl%hﬁg s?@%‘rﬁ‘?fsgé 'GINFA DR H?J‘g%m\éw‘f?@%&eﬁgpbéﬁd 363hk QRO res

t hese pil eacon ase station tron knows
mobi | 3Gt SYBtEm.ian HYSFoHeRMhgoftHeansinih canybe pexformedeshosiduatipne yehere f or

the 35 possidii ty's%éanfsof%nhhHHSEfS%tﬁm hardlapaddehd - CM%ﬁcaﬁ%enmxh@sls
determnedt to anot her systemvja hard

cfﬁ tra rre
handof { &aod eougha hird Rehfigh MEeEs She TRt AR Ton b et
along wit Ibem@:reamhawsm@aﬁs enaglel eBﬂampmbldfet}qﬁaall hmrd; ma@@@rﬁfecmtwutidnst he

destinatiaqn The, s stemfr

991 57849 F’?&‘rlsf‘{d\s?sgg}%ﬂ&‘ 104} 4t | ﬁn}‘m@&é?qb‘ﬁ? .Sﬁa&') %és 6‘}?|V§885tg¢9§i éSg‘&“ t he

mobi | e35t aeracetd tyrd GAPMosmsteonto aemgmnsemmrbfwgr a spstehe epgrlayetgran sent

to the no a t ate wth

beacon ai ?{cf?ﬂ Eﬁdg‘%%% %g{adsg?g?rlg@ntsqg% h% i il ot I’Begc%ar%f% ﬁﬁﬁg}l&% rength

can be a MtW@enrﬁvg@eQDM\A systems which use di ferent frequency bands (inter-
frequency hard handoff).



5 the handoff. However, those base stations in the destination systemthat
can effectively communicate with the nobile station are not necessarily
known. However, those base stations with which the nobile has-effgchinvely
comuni cat ed and which are considered to be good candi dates based upon

addi ti onal W ?¥#4% are maintained in a list within the nobiBE@/EUPHA. 10
Inclusion in the list is based upon all3cation of forward |ink resources by
the base station in questign. Allocation of forward |ink resources by all
possi bl e candi BHeeiisgeensy fiargnRandoiigsapfalio efcwyketwnenckaserstetionndl  _

reduces ayai bahkeCDXSAPEARATdrYexdthPRS ORigioR drehdh Uehariew:cRNY fat es
are typi cally required. "One net hod for mcrgl%gjlﬁgg e probability of

q
successf uREYSE SRR EATRY TAAY SCAUNE haGTgBler ¢ cPlosEFRCIES pEn ERTGCE. S.
Pat ent Apgkirgaid @arenihet baburbdnl HERi AN ARRARANGS 1EORItPRRORM: Nee M3t LE
ASSI STED HAg)DgFF BETIX\EEN' C%IV#JNI CATILON SYS E{\]/B" ﬁer. No. Ogﬁl 816, 746,
filed Pebf g%vel > deglpy a sasviablﬁ liﬁacitul‘?@mzfést?‘dﬂgg Bt (thE SYSLRIBnt & Aiént i on
and i ncor prigitatthghenea tirdoyeney etephayed bnlyristhe drigke ndongystiensare2 Gniie
nobi l e stagi [ t circuit.
Ther ef or e;gé %%ng‘%g)épgé glaéaglﬁ%l;@%g%}ﬂg Ecggqg%cg%x{éélﬁéeé{jsg 'aRB gﬁ%r %’ﬁ%r%‘gfl%r e, In
order foristheysteni thatsangoustensoindergignCairomianiothere seded m@eraing yen em

cont act %ﬁhn&é}@m%%% 4y GHEHAMIAISYs@RAS oundatiRs ' AA618PR! LGF yor.
nobi |l e stations tun enpor “l'\éﬁttg t he” frequency of the hard ggndo 25
desti&QtiBHOs%PsP%%ffﬁe% FEHD F e GEeNC s H I R IReE SEArS ‘%ﬁéfr f {3y

referred heeditdrbkhaasledpiff eb 8" differerttfaeqdereguency, for inclusion of the

associ at ed bas t.ati o i i et . After searching,ta is
conpl et ed, the%ﬁ%ﬂé s.%tq%o%ﬁ\%aﬁg rL}e/S.t%LIJ%eEE 6 r[elt’ﬁg %IE Fg?lﬁblﬂu??'qug@%o
resune cutecbniquasmmneitidang shese Waing: signeédiuabity medsueemants froggiterteya any
base spat [opualipprel@IRELE oRdilg IR leRt ?E?P"%a%nilé‘?’?%%%&%??@?%?ﬁe -
only d3supritleds "MéT%gééi bﬁ‘lﬁ]d?)bf téﬁ@cﬁrﬁm Qﬁr Z‘géi\@@FtFO EET%EE&HabI e
:j ist"} f oméphﬁlamnm C@r@ﬁm‘gnmwﬁmﬁAggm m@gfmsr&i 2léﬁP©cEtﬂaefr he,
uration e search is. discl gsed, i opendi.n . Pat ent
Appl i cat | D004, HF BREY ot S SRRES Ao He TS o RRR i R ipBpfitbrated on
ASS| STED hiaRin aNBaRenGs| Horbrr discpssramOmntfs, derciualingioneasn grsent 3,
2sst gne o At dinal Relad & BREMCCERNAOM, ?’?ﬁ%"%‘éﬁﬁ%ﬁg@% oo
r ef er eflcel atend - Bpeliation opuebers %}ggb%%?.ef\ﬂéf |5"7@§§' ) U 9419 5
i nf gr gat | AIPRARATUSIFOR HyeRDx Hufu‘df DYFBaNd AUEEM By S ES PEMENtfilad N?[aydzzhanﬂoff
candi dat e e statjion. Thi s i r i j (o] S t t he
receiver 9%@5%@%?&% tt%g]ta%%g% r g g%%%@%%%&&ﬁgﬁ&f h%r@%ﬁﬁé?l acﬁ{a%eﬁ({ base
station. Bgreinopy rejeramsei nandeatts dromot-DYldcasiemy tafalernatee techoology has 5
ret ugedttgyétbx?\sf [aﬁaugﬁ@mseae% b%éo ﬁﬁdﬁfgi gUR! iRfeASKpBlidhtiOR. nmﬁbéﬁcteLver
can be _tun o, the frequenc ri, Se 0 r e.
e, 2hnad8/ +s radky ebfiitos pobrediRbPEbEL ANTE APEARRTE Rl on©
base st at MOBIISE tURITMASSASTED @DMAVED) ALGTERMAZIVEL SYSTEM oHARIDN wil |
be | ost. ol r I { St eci st at | r m t
the 20 1 nf PenEEn el RBLR 60 908l heoib ey 1838 HeRR, O Rhe PhesBlEn:  on.
Accor di ngiyventirs eands incerpedatedr hareipt Rydrederenappalmattbe ‘Bhatapnlication,
o) o il SRR o SOt ok sk ks Sacohd e
uenci es, su S, i i fy ‘potenti !
candi % eganﬁg‘lgﬁﬂﬂ\‘?ﬂ@"&‘ %Fé'l\g‘?%ﬁl tl?‘ﬁ lsr%‘%%dt‘%‘ﬂ&oréap‘%)? gf%én%? €l osed
Ber ein m ﬂhaﬂ'ba_z;fprobhlee@mkmingf tHed onabite rte"mbnitghetheopﬁwib@as\%xolrwithn&t ]
etween a_nphi.l e statien and an "Qrigi nation” e.station il.e searching
For "o sur oprung B BiaREr Rfedfey Bih ot el 4 RERIS ST atharE FERGor
wi || be epédotthedcons tonbe ehasapitation, tthe bdsecstosied keowedtlatditeppackiles, the
nobi | e st at,j : N alt er QURD I Fnconi ng
dat a, storegdrsg}‘g _h%s srg??%ﬁlg\g itltrllgnlg(r?r&ol??/%&emrl ngxt Eéeghcﬁénegpr‘:ﬁg}tj&{%ﬁewr%obl e
stati % i possihiifytad ammntarsysieratharedagidaiey, "all data being transmitted to

the nobile 25 syRéh OB 9Bt hasOduREchihedkiNas d 881 shAlM RVEASSecak tgat a
transmtted hy the nobi| e station uld be transmtted, on t(g)g al ternate

f r equency ANPHATFETEM ¥ifc Rard Randotf i ARNE3HAEE S T8t Bt thEe QRIS wEFIGR t he
ori gi nati cirdediag istoadd Go. al¥hgnvithsphfanséterd thuindreiblotthe anpbits shaum been

stored, the nobrle,statipn . tupes back to-the origipatian freguency,. At this
time, fonﬁ&PBe?qi T, Efeét‘%HSBa?W%?%‘cei@&dswelghgo%b‘?’i‘@‘sﬂéﬁ mfile g
reverse link data can be successfully transmtted to the origination base
station. After retuning to the origination frequency, a searcher in the
nobile station will subsequently be enployed to search for pilot signal

Y



PCT/ US99/ 09419 6 tuned to the alternate frequency. However, such real tinme
processing typically increases the anount of tinme that the recd W& 100 11 be
tuned to the alternate frequency, and thus will also increase the anmount of
i nformation {/@dosddb!l not be received by the receiver over thed@ighRaiibon
frequency. 5 In accordance with the net hqg and apparatus di scl osed herein,
error correction coding used by the receiver allows information that can

not be r ecels,t\é@féncty@etp@rhhg Ha@(‘cﬁﬂyeérsnﬁea\t@g of YREInbBi1é Neaddl'§ dm&eﬁ Iforcﬁ‘éi%ﬁncy

to be determ ned baséd on t information that is receive

ori gi nati onap e?;fh\e‘ﬁe?m e ffet %&%Fﬁ@%ﬁb%ﬁ%’t‘h@d’i@c%@&? HEAEPR ADR thidr 10

| nproves thguamﬁee&rtobbfe lanEed&] NBot R&astpleNtwigh Ibéaftﬂﬁnhfdeﬁohﬁﬁd&%ferthe
information’i s bei

h
det ermi ne t ¥ aéBﬁ?fé‘ﬁf‘ oq%r}?‘ﬁf%lﬁ%k’%a&%tnﬁ 5‘@5#) frgﬂggb]é%ntbﬁ @gl &gégetﬁggor
tuned tob5t h&meahm_edmﬁt ewaeqale nbpse hhsestvatqmehythercémmaoh syrstenﬁnﬁialt @an
which 1S CORRERiy DAt q@ﬁw&ﬁ Vot etk zﬂ%tﬁ&nn%cesgfr%egﬁé when -

15 1o arates are use
time duri ngHewetert hthQS@célaﬁer Sf@&@nﬁe Wﬁhed\fhil@ht Hbealm@bu}ﬁat bas reﬁfeelme;dy

BRI EF msmk@ﬁnﬂ%ﬁteﬁ"%n@%ﬂ&‘%r@Qoﬁ?ﬁlefr@dittb'VU%S o&phﬁ%lﬁat%g?aés%ﬁelgﬁBﬁges

of the presegt |r}bq§nt| on, will becone re appar ent. from.t he
descri pti ona€gitiq tﬁ“f%}ao\ﬁr@\h‘e‘ﬁ"i‘@k’é i hnci')n 13 1B wihien mRBilar statiegs in
which like 1edlasienda tbldinads dased G uosa@irome@ﬂomwml Ink hessighedbyand

AT TERRE R T T e

i |l ustratescamdidateobage stationsis whatefuhef ﬁymetreresk)aru‘cmamé(reduees awdilathe

tuned to an r i tal: ram
Showi ng_an e &%F*?h“‘@%ﬁ&ﬁ%‘sﬁ’%*%icor éﬁé“e&%&“ﬁﬁ 'ﬁ% %"*e%%“‘gd?%od
and appar at us; 3@1’|Ei getkod f q;rslrxgrqqsp,%g the @rabrrititg o& ﬁéﬁ‘iﬁS&N Yoprarpletsrg rn -
boost mmde; hktdWHadofi Ss adibtiesdd dhagbpehdiging. begenst AbpReawRer ahiiflad

vt iic changB DanE ”&%ﬁﬂd@ﬁg’%ﬁ%ﬁ@h‘: SRR 9&@8{}‘?’% PR ™

fl owchart sEbARDYHANDRPEFaBETHBEN HeODANBISTGATION nSBSTEMSST, dSeceNw.t h

boost node; u gjyayr Y..Qper n of
the mobi | o 608 g dgHfed Pebrduny B 097 'as5RRINS H° RIGHR S yerphabd
PCT/ US991 09 #1etiquETand e qypsie Ther@l@F yrmefenﬁm RREDMSiVBOBI RENTFSS s,

fol | owi ng i $hél Hebié | fdtigRsSkEd Pinlpnod @di@tﬂ@qlu@ﬁ@ E(RFW@E)HS dritbtcifeuit.

i ncl udes e nts f thef resent, inyentio

communi cat | eg feerﬂr\ E‘Iﬁ 15 %%/étaf‘obr? %ecf”sveélc?? 32&99c3¥hﬁ5ﬁf%§t Rg
with a fi xedrdemfmnﬁheamcﬂmlesy&tttm om confumamacate| imith 1Re ahabtinaviors eystenk 14
through an cghl.0t Rafh Othe 'B?%‘?néﬂé’ﬁ' SYsedfh nfAdiLaAk! O BARe kAL b Ocfbd S

part of an Torigination em and transmts an r ecei yes Fat i’on
over forwar &Rk statieny tPé@eFes‘BPPF‘?ﬂ% 140 thes JErRQUERly of dheahprd shandotf

frequencys Helsindbh lsgseinmannsdartls feh@waﬂtamebpubf aiphdIBanErand: R orred .
ori g| nati on,syst eg} i n{,o recei ves
e

{ t d
i nf ormat i on 'O fEP é%nBILPFS ges gV% éfte%ueﬁ“ryyetf%regz H%‘tof‘oﬁ?g}?%taé?ﬁa H8) PRFSs
"dest i nat i ostations-inate sttavé eets a@tearthezsge,amhhngrtaak es comgtleted, dlo¢ imebile
t h b t I
O A T R 3
can be recencoeunbgncﬁﬁ@nﬁe Whileityned tor amgberratsizeqepnay, payt iamest@f data

frequencyy f §%neﬁ@éd1 @\eofﬂ(ﬂhléabta(?ﬂ)rﬁ@(ﬂ @esdrhitedd By BWSHESS sBithrdalill ®e t he

fixed conmuni cati o ste | o ile station to c o

w th 207 ot hePTRsiAIn; LRPOlY Y Bas V@a%ﬂnawlimﬁ SoRalY ForaBrInGL er ed
to the publ ipossibie offsétel(ephﬂnenl}etmtmkedartooetshm Vdriablie 3t Co foru the anobile
devi ces. §% unl go g)eea quder stood that the fixed communication system nmay
conpri se an? &Vl E&°OY “Conbi nati on of devices that provi des wrel ess
conmuni cat i on betANaeetthlefmummmlsm ¢he ahwrabibheof tmmearichdsidiscldesd e, 25
In accorﬁn%gggﬁ{nﬁao@es SEA0R! A AflidERTRhARdd A0 ARIRITR AN T Lok RREATUS

herei n e%fation | n alternate

For exanpl o FORPERFGIMINGn MBI 25T ATIQN mypSUS BEROBHARIS A ANPO R
performa mUDSﬂI\?GS(t)FF'EINESSE&R@@-IINGEH%?HWN@Y d@arotﬂa handpfdd jineargxanpl e

of a nobile aSSI |nterfre uen ando i sclosed.in 30

copendi ng U8%8p Pe is AR healieno C?éq[%. 9 é%flgfm?{r%?‘ﬂl\ﬁsl@}f&mfr@ FRoRsent
PERFORM NG Vb hto S H SR HHARD ddAPIDEdtE d Bl Wi E Ny Geldveit € ANe QN cEX BT ENbBres
Ser. No. 08/816, 74b, filed February 18, 1997, assigned to the assignee of
the present invention. In such nobile assisted interfr quency har d
handoffs, the origination base station 10 transmts a 35 "Tune Message" to
nDblle statlon 5 The Tune Nbssage dlrects the nDblle statlon to tune to an

r ~ " o o o Y



' 6~d~V?. 00?7 WO 99157849 PCTI US99109419 8 Alternatively, other events may
trigger the nobile station to search for hard handoff candi da$ ﬁﬁ [ﬁ
exanpl e, the nobile may detect a signal, such as a beacon signa Y. g
transmtted by base stations within another system Such a beacon may be
transm tt eWOWX41B49 t he frequency band being 5 nonitored by tMS/HeAN0PEI
station. The beacon indicates to the nopile that a hard handoff candi date
may be nearby..Iln response, the nobile will tune to an alternate frequency
that is amdociatimah wiechivebe odettbet rdqeénpyalbandparseldeibygat poggeiad Haodt une
to an alt b 8 aI
frequencyﬁéﬂgéﬁ Jg&%‘i‘c&‘?@%s&tsﬁaené;‘g 'I‘h?s ﬁ{f%ﬁﬁﬁoﬁd’s% fo%g%% L fimti f 3’?6
trigger. r@x&fﬁljllé tung¢d baek t9 ﬂgﬁgéﬁequ@n@y &amgd nesesdeb)sdg@ ortgmafmml base
station s Cangyngto&&ga@héllh%ﬂﬁaﬁoﬁr W%’?Sé’es@ﬂﬁif aﬁreﬁ Y gecl%?@érdﬂaw

hard hand dates.” Once t gactlwtyls conpl d, statron 5
retuned t setepeduientdye fregugney mss r@ét}&)ﬁﬁiﬁwéﬁ@ﬂo}ha% &th'ﬂ@ﬂl dheaereivebase

station 10an e fuliRrda€sd ltmetﬂeqmerz{cyr@mmel%rigﬁnw@nn@éyel SaBbAt hitReSof §REI S i N
|nformat|onth |sto be. transni t.t sults of a.,search for

the r
i1 ot 8 of S, Lhite K8 AVIRSIIBRR 45 0unmNHeRplshT1 et Pe oS BRaNER t 5 o
nessage i baiecsthiiog isHeamesittads at oelatwg]ynhig}oralal&asaestatfbﬁmaiibnofwﬂilhbe
t th
0L B SURLER U S 0 LD S R
may alldo bdormasiopedor rth éeli%fﬂrﬁeﬁl mishhataker daedivritloerat th@tll@rforrslaltl@qw red.
For ex aWpA%cofcfmg tH&@ @ Séed fRh Method %&Hcﬁ';b;ﬂ&afc@sf tﬂ'baeriqxrﬂ?é?dfgcfuces

candi dat e t hen°t'he t erm.nat on i H?“g%‘ or i | nat | on ystemin
conj unct i B} Aot H@%’E’f‘ﬁ%‘?? a%ﬁfsltsoé g u’@\’ﬁ‘étﬁb? egase F%‘i‘l‘ﬁ%@%ﬁard
handof f, such b§ vsieen hftemipitinty teilentidy ipanedtsichatiahindsff candidwed5

desti natlon system , Wile nobile station 5 is tuned to frequency f2, al4
forward link traffi c—from or| i nati on base station 10 is'|ost. -

Addi tilnal Iy, in nost c&WVMMARY QFsTERE INWENIHOBdtal oscillator is

used by the transmtter sectl on and the receiver section of the nobile

station. Ther efpren ANy %&ndaﬁgﬁ fud QNBRAThbrdi VAL AfinlddlK e an bt he

ori gl nati on base St atl on e recel V?ﬁl"| IS tune
futile. TRA{APYWN 8ma Hy B APEEVYHSaYRR Ik Betwreny adepbide sttigmand an

]9“ gi nati Oarxgﬁﬁeﬂacﬁ{”abasmst'ﬁﬁoheﬁmﬂé&setalﬂdraﬁgtfrlogrfl@hﬁsblé%y%@nhl b Q?l@z'éh an f
requency f origin ati es not nonitor frequency
2. 35% ﬁBP% g?m%ﬁieg?recfﬁ }rﬁ IPQ%FQ?% §1 scl osed herein, when
mobi | e stati onII5 dre dkampledfttbet diselosed fmedM@ytdf appimatos,i ‘g‘nmannobldle base
station 10.{3% FRRA %smtamngge% By 0P Sud es N MRESAANE N dheR!

time, as was  done |ntepr|or artea%g}hglégom@ atlongreors
sanpl es oftorHB §1%Ka$2BR lesriggemryr  Duping dhetugey tséh%éﬂ‘ﬁ‘P’é% StaioRmory.
| t W T be tunedtd\tive altéhP0e MENOH 78H9d39caFPﬁr1]ﬂ'g\l$&9{f sad4tka tlﬂ]gl&lf shobidet hat
evi ce n on_for, pr ssi ng
o T e RLSE B A RE T ot ARY RHeh R BRI AR B €52 00
as a deS| nmbﬁm&rtb@pnowosédrmee@am&%@@ t@eherwmfr@qm; o'Flhtsretf@Itames to

frequency ?ﬁcﬂ- réndsé ﬁ%q&r@ﬁaqpsmaﬂhgabde%c&v\éum t%' S ﬁ{dtﬂfh BASEs &k, on 10
over the torward é} revers s 12 (19\% gt IS t he armunt of time
that the MEReR\RpPUEHdeRISNH ‘P synBles iy Hesr (sEpre hél?‘\etnﬂ‘é e é(ﬁ%l'é%y over
whi chf t hetuméyl b@%k o)) Wmﬁcbmgreqadmcyherrth@ tiadd, Oﬂr?rm& 1$1ﬁlgtd|lam ik
signifjcantly reduce r mat 1,0 over t or yar INK 1S

or gani ed? 5ﬂ'¥'f rEheY S e ﬁ%t n}ﬁbé t%ﬂ %’b‘gjo{/ee‘ferae g‘PF 03% Ee

appr oxi masetgesfullyi trlansmtbesdisto the ackgmsdwmdaa&etshanem - Rftewrretamivnentto onal

t echni que I e

communt catoas Uil T SRR Bl E?at#ow bl hseguenty e
as a one b¢ emPEOYET dP é@:?rrfi}échroﬁﬂﬁt o%g@aldé’éféﬂﬁl HE iz fhffé staresd Adatdni ch

.the data icgib@b@%romlehd hRBEHLS RN Cy! HA a@trcbgdlaﬁ?de' Wixhbase nidtAbHOBnd Each
such bl ock is enco

enerate an error c tion sequen If any of
The | riSr ARPAGHLS LRH HS?%gh%rsaheﬁas s ek b ipP BT toP et 9f tn
referred treqeietd ectsavelly sl étroeeenfmfm::\tubxerdsmlthé alﬁehﬂatﬁeémﬂreqmdynfthe mation

within the sequence nma e _us d to._deriv at por of .the s nce that
was recei \?8§V?nc8%}m\{(iatg 15‘3§r rlcgctmOt %}%gﬁerro$]gg%ﬂe:rhés aﬁlﬁ‘a §

i nf or mat i eontrhanicaiorbe Gokr eeffededepandsheposubidegqupar t | ciitlare erseerch.
correctio I I PEUC yst ens
commonl y Pb‘el%}%gﬂbggfh ?g’tﬂb%%g}r@ﬂ% d?%gggghlgﬂe%?aﬁgé\ﬁg er b| dgezzcggiér%sgt o]
performerror correction. In addition, information within a block is
commonly interleaved to enhance the ability 25 of the error correction
schenme to correct errors that are caused by relatively | ong sequences of



35 frame. Typically, this occurs in relatively high data rate situations.
Nonet hel ess, each bl ock is encoded independently. Typically, théNogghting
error correction sequences would be interl eaved i ndependently as well. FIG
2 illustrates the relative anmount of time during which the nmobile station 5
is tuned t PPEYE¥hcy f 2 with respect to the duration of a PCHUPRAI* P02
WD 991 57849 10 PCT/L; S99/ 09419 frame i nbaccordance with one exanpl e of the
met hod and apparatus . disclposed herei By tuning the npbile station -
recei ver ten¢dhetoqlther ALTNAET HEAHEY K or p’é"b%‘fqrooﬁ%1 TP HIRAL PFRCESEING i vel y
short, theypichkylieeensg drdagouet oforimectlinhencediveg Wikeeiting®3si tee t o
derive the tconttegft of the ?1 i formahi qnot.hart i s.not received ile the

mobi | & st AUFOIRT aXet vl anEL Tl PatlHeo iiers o AriciEn ) InfBatars | s
capt ur ed, thatewsléaot fpei ecpigefloryntive oédeivémevds the. originationt frequaridyl. e st ati on
5is tuned to ) C gl I . ] en
mobi 1 ¢35t at i on 5 “SAGAEhct ith, BRCRIAAB dnd SOBTHIMETA S REMTS, BRITT S
possi bl e kprrepdon ndastingtisedl byidhei recebiasi yldews sm;ﬁ@m@g‘gedﬁwu ¢a@ nhe be

recei ver LenRias dues the debEReMSdink RineiN%o o&w’eahlte&a@%_fré%ﬁy&fto Yeasur es

are introduced by being . tuned tg fredquency f 2 is significa ess with
the preseREtSrAVERL PASEAaMRAN htht e IROERBAOTOf thate isr iTefeided . avgrarthes o5

system t beiginmioy faegueriiyunThg mathdib apelr ipparacud disRpeaxhdreie! Mrthds. _=
15 Th rrem)ra% Si z\e,%},‘re%;n remens i n. ggi%h ?hes?temtall ws for, 512 chi E‘S of
data sanpPEHTIYET WMEeThe (E,hl)%) PAEES W Y ?5#5?%51?‘&133?{?5 YREN and
Q channel snfoFtragiaresis| beinign teansmoittege thagquiviBmbat ueéd 1P 4hby resivdrt toi | | be
obvious 1 el #K! I dohfbrktNs Slorblilof! herdAlfed AVHER FRNARIAIDSIL ut ed
for those above, each wth known tradeoffs 1 n conplexi and” performance.
20 The capeie® O Hie jaktesniale ArPaRiepSYi mevierprtivaly, pr ant nirter MERiiony

appr oxi Makghivh Gs ofbrerdidnlafyd Srataingitigdmver stheOo AiBindtidHiIfaddueicy el or &,
for thj ﬁgan%)l e thet*'t otal, érasure t.inme_ of %pﬁrom rm%?elr% 9 gB doez not even
corrupt® afPWht AL FFigReATe BEIDE (03eea 2 dETTH AR RIS KNP Wells HPEN for
an al t er ndueirRbwhicytlencsceive ¢an heitgned toithh alleneater frégudniggnes, such as 1
/8 rate franes. In this case, the anount of data erased will often be so

insignificant as to t i inter i ng, such that no
errors result. In aﬁ?ﬁﬁﬁﬁéﬁﬁgiﬁﬁﬁéﬁﬁaﬁ%ﬁﬁmﬁlﬁ%y requi renents,
a snal | er sanple size can be recorded fromfrequency f 2. Those results can
be 30 ggsed to qEPHAURA! Idbfdcts, eotH taivanmtagesObf thé NEre38AY GhverIeSAIT Willl | PS
to frequegcg f 2 b¥ nobi [ € 5 atlop1 5 caﬂ $e erformed until tgggse rch
resul ts aPECUBRPTETS. "PBRIFH HOM NG T aHeR (RO PenOTdt Lelnss ¥ hesg

bel ow. Theakest hodoahthappanaithstheesudwingsnira Whichhbke i mferenesnehbraddesause
the off-1Ii Qﬁﬁfh' B e | time". The search can be
35 perforh@%‘%@%ﬁ%@? as c‘ﬁgﬁye%?“’?%&% ogy@l‘eir(%% the circuits to run, or
wi thin power bligietes, 1 dst# atrbemation@verviiewt R ar spreasl speatrutheCBMoem can
be desjzynedniAuhitatiddstdystdift ior a&idr@ahad evidindhe §aesdhit invRnabe; great |y '

reduced i n conparisqn.wth the.nmethods of the prior t. D 991 57849 11
6120520 2000, BeRT00d0 [0S BtR AIMGHRE nl g8 Bt (§eomotith SHBPRa i ons
in the receteieer siiljial tutheel tooah fadtechariye fipqeencyonnent in which nobile
station 5 oper gt ht Fe e - 0 ling
the alternate ﬁggfﬁeﬁéiwfggpﬂﬁb{éﬁ%g ?lgirgég&l ?E%&’F[g garé‘ %8%% ?J ()O?%g’}f%fsets
are to beopemtivrein apedancagvishithe presentsmethadbapdfapparssof fresh dat a,

whi | e gne inmpr q\{g@w& $s RreAKb ARt Sowies I@k@&x?'lﬁrgwi SYERtLANNM e enddig frame
error cost assqgrat eg.wltt] epgat _ventures to fhe alternate fr,egiJeAlcy.
igure 5 is a block diagram showing base station operation including
the encoding and modulation which is performed on a forward link traffic
channel and including boost mode operation; and
Figure 6 is a flowchart showing the operation of the base station in
35 accordance with boost mode; and
Figure 7 is a flow chart showing the exemplary operation of the

mobile station 5 in boost mode.
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action is required. For example, if the mobile station 5 is searching for hard

handoff candidates, then the determination is made by the origination

system in conjunction with the destination system as to whether to perform
a hard handoff, and if so, to which destination base station(s) in the

25 destination system. ‘

While mobile station 5 is tuned to frequency f2, all forward link
traffic from origination base station 10 is lost. Additionally, in most
conventional systems the same local oscillator is used by the transmitter
section and the receiver section of the mobile station. Therefore, any

30 attempt to transmit reverse link data to the origination base station while
the receiver is tuned to f2 would be futile. That is, such transmissions
would not be received by the origination base station 10 because these
transmissions would occur on frequency f2 and origination base station 10
does not monitor frequency f2.

35 In one example of the method and apparatus disclosed herein, when
mobile station 5 is directed to tune to frequency f2 by origination base
station 10 the mobile station does not process the information in real time,
as was done in the prior art. Rather, mobile station 5 records samples of the
signal on frequency f2 and stores those samples in memory. It will be
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frame. Typically, this occurs in relatively high data rate situations.
Nonetheless, each block is encoded independently. Typically, the resulting
error correction sequences would be interleaved independently as well.
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are complete. Examples of search implementations are described below.
The method and apparatus results in a further improvement, because
the off-line search need not be performed in “real time”. The search can be
35 performed as fast as current technology allows the circuits to run, or within
power budgets, a tradeoff common in the art. As such, the system can be
designed so that both the erasure rate and search time are greatly reduced in
comparison with the methods of the prior art.
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exanmpl e, pased 5 on the explanation above, it is clear to see that K boost
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rate. rfhe i i ; i [ tpEction
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the boostsmmida GFRERNEeARE! ficeitingXaffdtesatitie elveet et fapmatneedabrst s that
the elected frane is less than full rate. For exanple, the boost node
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knows ~s oMM sed. of SS. I S. t he
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30 One limiting factor in determining the data rate of a system is the
desired link performance. The desired link performance is generally
determined by the number of errors that can be tolerated in the resulting

received signal. The error rate is a function of the ratio of the energy per bit
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to execute a permanent ransi fequen and.
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10 transferred _over the ori%i nat i on frequencg at the higher boost node data
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begin the on of abbreviated acquisition process. I's case, the
base st at anrlSs¥nsigstemebubld genetadlyi appXcable dosmamydsystemasi Figone doismand

whi ch 20 glesi qnat e{% an el ect edl frane a{ld a. h%??do;f féequ}gn%y band. The base
stati sEME TS0 Shonine GSIP 30% CRYAUPT Bt BORSE mpdehel e {134eS 5Re and
term nat eshowh! aNFIEGEd AWkl tifge tfi@nsegoftgnhabft ©f riche aidehedhd e, 10
yet anot her exanpl e, boost node nay be used to provide information

concer ni ngtationadeterrtingsfd nead for Poesguapdy. the baseostiatien2sendsani beass noves
bout th f . t j t
ocat i on 8036 cRHERRER fuyifgn il CRanlCCa B A Sl MRS, bl g 50

| ocation © n order erni ne er € nobile
stati on 5desighates droelatiedrframevgeic.hIm thislkasé,dhpardsersptiohang daneldfthe t he

nobi | e station, 5 col | ect a sanples.at the target frequency using a
simi| &0 mEeRH taﬁg?ﬁé‘r‘gcgdafrﬁ g?ﬁﬂwf?%lg nfraﬁ?‘?)délséﬁa‘g_gcm% _ %Wél_. 130 The
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valid sign Il evel s fron base statidns. In sonme Instances, such as-
t he handoffamdetrerdvisnadumng dpelframei2dd, thes mabékecstatiod. 5 ptogeasesbie boost -

advant ageous, | 0, XS ° RO%R) APYSALATER ahll AL Wobe mcle Shrmmadd0?2 VO
is executed. During the first half of the frame 244, the base station transfers
25 data to the mobile station 5 in boost mode. During boost mode the effective
data rate is increased. During the second half of the frame 244, the mobile
station 5 is free to perform an off-frequency function such as the acquisition
fragment process described above. Likewise during the first half of the frame
246, the mobile station 5 is free to continue performing the off-frequency
30 function. During the second half of the frame 246, the base station transfers
data to the mobile station 5 in boost mode. During the frame 248, standard

data transfer may be resumed.



22 PCT/ US99/ 09419 or patternistic fashion. In such a case, the boost node
command nmay designate a start tine, the pattern or period, and é@“‘gé}ﬂ tinme.
In sone cases, the nobile station S itself nmay determ ne the tifhet "z/\/nich
a boost node franme shoul d be executed. For exanple. the nobile 5 sta#i?n 5
may make su¥R%¥3WPermi nation based on a reverse |ink data cRGTACEPT4Y i cs
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5 The ti niipge offsbReow@anbicicale iodiletatonBlshailddorrélatd fiee sddiRnak tohi ch
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forward link signal during boost mode can be used in two distinct ways.

First, by transmitting with greater power, the duration of a symbol can be

30 reduced and so more information can be transmitted in the same amount of

time. Second, by transmitting with greater power, the integrity of the

information that is received will be greater, and therefore, the information

will be received with fewer errors. This is especially true in cases in which a



20 frame. Therefore, the origination base station 10 conmands the nobile
station 5 to tune to other frequencies only during portions °f~f6§§\'fz @me .
other than the first portion (such as the first half) of the 20 n¥‘ftane,

such that {nhi L.st portion does not to overlap with the tﬁgﬁﬁ, j,pns of
the frane g’&?%%%ﬂhi ch either the shorlg95 messages wi ||l be sent r%b%{o%ﬂg base
25 station or report nessage will be sent fromthe nobile station. This is
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subfranmes. For exanple,” there is one proposal that is curren Iyebél ng .
consi der efddeywilbberless dielyoto camtustons. sflrdéords ebedi withiont ikt edasing the
conventional 20 .30 ms Prama is di dinto fQél:l 5 ms franes for

di vj d f
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of only that_ subfrane. Corr?étions to the particul ar subframe can only be
made if aaubgiusednto dRBURLNST cQUrREQ! Wt Frame hichharasplosti whiler theibf r ame
is receiv 4Ln I i ile pon t r _frequency
for as | iﬁ%foéleag gbﬁsgﬁ% F%Ea‘l@ :{!%9 E{Thrrg%)tgg? tFef%gﬁ%ggdvega%{];%%P%Fﬁ%tﬁ on t hat
is sent dadvargagespaan iteulsed hdepesulehtlyrer giayc endsh®ei udedr eatdther t(thay i s

contai ned within such subfbr anes ier;n dependent I_%%Iencoded (1 t he size of
tgﬂ t

. . €.
a bl ock ofithefherRRWer FER PEdAEE Ah o dn iRy malieon Apnimit ek A tbarfeme dat a
that h§ tLaaSPitht Rivihetdss 5of“3th§UEBWe§a\ln HheaRkA %efg%lrgu@o&pat the

origination base station 10 coordi hates the tinme at whi ho nessages
are sent tman$midson ahe gaeatahratk).t he nobile station 5 will not be tuned to

the originatiop frequency, pof.h the bi.le station 5 and origjnation base
station 10 caﬁlg‘@é“% sﬁ@e%lofgacila%%?tsgﬁé‘élgggé % HEEARPIBHOPNEGBIM% ar e
successf UheYeh@BhY athddihddifa BRI Whid ¥ beMoPmddN opdslifdiPibd RYKCAQEGE Nat i ng

the time at which %_he mobil e station 5 sends report nmessages 15 to the base
stati on wihannehandi imslugdingthioost ohedereipieratien atinoeprBrast withethet privhart

origination freque tra ].SS1 pNn t he orj gijnation bagse statj.on,10 of
t he rggor?p?@g@ gégx%\%{r} Imn(r}jtslg%gesigr)ft edr%r/el?ptlgg%§/ flﬁgergggﬁc IS“fet saé?l?flglfd%ny
subs equeru“rmdlsﬁaswaa.th@rsegrml.exth@tﬁ@r»d@sicrihpt;icmxof:omal ph&éerihedd gahaed nent s

is provided_ to 20 enable any person ls,ki |led_in the art to nmake or use the
present i mVeliplienhandHae keessmode dnritiplisrondhectormasd linp mawemeanipl | be

e SRR Adrh e 3 S s centi R el o2
i nvent i veddtacutd ynulliplier it detgmesedt by thentatamatesoftite tatrenddchrhe. bin
i “38 té)déirt]i%n, a new multiplier 126 impresses the effects of the boost mode
multiplier on the control signal that determines the final relative output
level. The boost mode multiplier is used to increase the level at which data )
is transferred during a portion of a boost mode frame to a boost level. A
switch 128 is used to interrupt the transmission of signal energy over the
25 forward link channel during the off-frequency portion of the boost mode
frame. Alternatively, the gain of the forward link channel may simply be set
to zero.
The multiplier 126 and the switch 238 may be implemented in a
variety of media including software and hardware. Typical embodiments of
30 the method and apparatus comprise computer software that executes on a
standard microprocessor or an application specific integrated circuit (ASIC.)

Thus, the method and apparatus disclosed herein is relatively easy to

implement.



25 enbodi nents shown herein but is to be accorded the w dest scope
consistent with the principles and novel features disclosed herein. WE
CLAI M ~ ~~'"J Z002 -25 CLAIM5S 1. A nethod for coordinating tines at which

a nobil e st&éiggl%sg%)ni tors alternative frequencies with ti msﬁéiﬁé@g@ﬂ%an

origination ation transmts short6 nmessages, conprisin eps of:
a) determ ning at an origination base sltation when a nobile station will be

tuned to recei ¥gef FRAYRNGLESNOS HRECHAR A mlmﬁtsg'ao&f Wg%a?r%&)m -

tuning, by the nobile station, fromthe origination frequency -
f requency tio¢ reame aantéwe ior Wdiinht itodetodeuenstyndagd dodrhect ivigicangatatsri ng

data sanples; d etuni ng. .o the origination frequency; and e) transmtting
short nps?é@‘égc%npﬁfad’tsep‘%ng? Whe % :k?g W@b@l} éh§t‘g§?oﬁ FRcqdesan I @ beostuned
to recel v, Jhe &kl PakiALr savepay hasecoan tiie dnoul adas, ol uhendine
nobile station wll be tuned to frequencres other than tHé origlnation

f r equemscy traxsniitted néfidrazkaofiple) diumny thédirsi alettee fhawr 244 deFagurerd, tewhen
the nobile station will be tuged to frequencies other than the origination

f r equency SEFRILIBESE ! PONRIPTHE MPS a6 oot BansmHrd -« Notagobpweverathain t o
tune to agtreguency e Igpat | e Qr.e rm ned
e, 3. TS ey IR, R8T BYPURL IR PR CTRY Ble PaRTRENE: 1
nobi | e st atansmittieti pdveet noettol groupsuentaiasalbtdiehetddh nubebered géymabbien
frequency includes sendi ng a ,nessage whi ch. commands t he ile station to
tune to adPfetfiidn B?W‘Pteh%}ht Pﬂ@‘g‘?fr F%T‘H&Ei%fﬁuﬂse%ﬁ%ﬁﬁyggf ofrifret EMENW t hi n
a predgt eniinsse R IRBoIsN tiMe. - ~ 1~~U 1002 -26 4. A nethod for
coordinating tinmes-at which a nobile station nonitors alternative

frequenci es wi ths wilirde appehiaced by thosgiskilledrinbtiwe ast, gfivem theasanbols short
o1 1 ot hat | GRBRERNURE: 1O/ oPh ot P Uine The SASHRE T Fi CHEGE Pifned 1 o
receive fEreguane @h sehetovdral B 05gidadlli @Vl @HBRAL YecBlet YRLRNS RY the
nobile station, fromthe origination frequency to a
Viterbi decoder and the mobile station 5 architecture does not need to be
15 modified in order to operate in boost mode. However, the redundancy, and
hence the immunity to data loss (such as due to fading), gained by the
encoding process has been lost. If the mobile station 5 does not intervene
with the standard data reception process, the energy of the symbols which
are not transmitted produce low level noise values which may be input into
20 the decoding process but, by the nature of the decoding process, will not
greatly effect the decoded output. Alternatively, the mobile station 5 may
intervene and decode the symbols which are not transmitted as erasures at -
the mobile station 5. Either way, the full rate data bits may be recovered
with comparable performance to standard data transfer if the forward link
25 signal level is raised by the boost mode multiplier to overcome the loss of
redundancy.
As noted above, according to 15-95, the forward link channel is
typically punctured with power control commands. In this way, the forward
link channel carries a power control subchannel at the expense of the
30 performance of the forward link channel. Because of the loss of redundancy,
the mobile station 5 may not be able to decode the data based on only the

even numbered symbols, or only the odd numbered symbols, if the symbols

are also subject to power control puncturing. Therefore, when a full rate



frequency other than the origination frequency; c) collecting and storing
data sanples; d) retuning to the origination frequency :and e) determ ning
ti me periods during which the nobile station will be tuned to &@gﬂmznci es
ot her than the origination frequency based upon the conmands § cerved from
the origi naypHossfzase station. 5. In a wireless comuni cati onpg¥sisesdosf

met hod for mnimzing | oss of data in gycommunication |ink between a nobile
station and a base station while searching for a suitable systemw th which
a nobi | e &sshstiedubjrt thahe dobstwptdcebst e M ¥xXEBUL@dongem plusiciigres the

communi cating with an origination pase station on a first frequency; tuning
to a secoﬁé’wqreﬁlfgﬁ@yc@?ﬁ%ﬁ‘ & 1 the fﬁrwaaénle% @fezﬂriq%g dat adduinp) adre

recei ved : zQhdcf i ; t unl t; AN ;
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claim$5 further conprising: recovering information not received by the
mobi | e Sst SEFOMNEHIISuned to the second frequency by appl ying error

correcti on codi I i i i st atjqQn ila tuned
S0 the first f ERed® o ARG A GRWE Bl o 08 LB,
i ncr easi nginkhehanneint thef bhseassatidn psingrlyadeldys tangimisgionnobage poadron

when informatii)n is bein - Ei~~J'J 2002 -27 transmtted on the first
f r equency COREP! GPIM s Ppple FYBrIIRE BT dR i échﬁeba&egstanon

i nfornati i i i; i ond
f requencyggyggiprgﬁ ?/ﬁﬁ er?lg%(mgtg(?lr g@@?’gﬁl&%wﬂf e %ﬁgaﬁ%gfgﬁﬁ%qﬁggei n

t he erllor iwothreedtaroe @ddi and corpsirdes thieotk irentwdi fagman @48 nimnhedatelg. 9.
The net ho f claim5 further conpri si pr.ovi di a w ndow.n tinme during
whi ch t he rodiVIs §g]ﬁtsie69néaﬁ'a81§ fe Bget%%dg cfggﬂmf Pééfue\ﬁlé%ewstehcmﬁ | 0SS
of data by hLenoviigor edwigantsi WIGERRLW QA haRe MobERdpRhCtLUET oARY §ReOVEr—
the first frequency. .10. The method of claiml vvherelllzl tf*le nobil e station~
i dent i f i eseqindofrasne P46 of fleeelectad firroe pail tarpgruncigthlontar the deaineed by
t he rmbil?lﬁtatioa fgom azggsihstatiort\. targeted for handoff before

execut i ng QHEVHENHISH £ 236h A NPROG UG BT YRTAGFRHSPraRe IO BFYESEt at i on
narrows; alip@adHahnal RANWISY BE iMkirlp el yreid be-Sbatiély {a8Rknd, Aherfbid,aat h
signal assignable for handoff. 12." The ‘nethod of ‘claim 7 further conprising

del ayi ng pheEOWArmPriEesoRatand Senitted LYokt basr statiost f9r Hrfusavstsehen
the origi i S | LSl anso gty ul.L: rat a 3 base
station a%%%r %{aﬁ%%f %r?%}ﬁ%rﬂr%}xzmgﬁta {h%sgg%%%a? gIel #nar %%Cﬁi gg(?cll%cr]? Y?@E

bet ween apoolrl @ratdtinéormatdon. Haseekiral tlon polwvdrecmaasictimendrats avlsght abl e

systemw th which mobi | e assi sted har andaoff will cater be executed
conpri si ngte &ep A HRARN JORSE VR ﬁBg %@Eﬁ‘?gn‘{rgmef BRITJBREMS ﬁlﬂﬁ??gj'%ﬁd

forvargh | L)knRBAEE sGRIH hd i thEeXelayed, but valid, power control commands are
impressed upon the subsequent frames in place of the invalid commands.
Operation of the lower rates is even more elegant. For 1/2 rate frames ‘
in accordance with IS-95, the first eight power control groups contain all of
the symbols from 1 to 192, Note that the second half of the frame is simply a
25 repeat of the first half of the frame. Therefore, even if the energy of one half
of the frame is not transmitted, the mobile station 5 still receives all of the
symbol data. If the forward link signal level is increased by the boost
multiplier to overcome the loss of one half of the signal energy, the mobile
station 5 can decode the half rate data with comparable performance as if the
30 entire frame were transmitted.
Likewise, note that for 1/4 rate frames accordingly to 1S-95, the first
four power control groups contain all of the symbols from 1 to 96 and that

the symbols in the first four power control groups are simply repeated in the



- 6 N~~! ~0~2 - 28 a boost node nmultiplier for increasing a relative
out put power level at which data is transferred during a portion of a
current data frame to produce a boost node data frane having a HEMeIl evel
determ ned by the forward |ink power control index; a data rate multiplier
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station tEAnsIMbisH eLhe heseosationdpay 480 fsente e Pewan cenwel subehameelpai r

conpri si ' cond franme; increasing a forward |ink power
control :@%%Zt)\(é l({‘fgnéar%@{a?f%gqﬁ%brt ilon of the first frame of the identified

el ectrd frane Tra incadasa inqwewet duelto dbedroushedody mhkipliar fasesbesahwar d
i nk power control .index; jinterrupting.forward |ink fransm ssjon. during a
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control as would have been added under normal operating conditions.

15 In the ideal situation, during a boost mode frame, the output power
on the forward link channel is doubled. However, in some cases, such
operation may not be necessary or possible. Also, in some cases, it may be
sufficient to increase the power by less than double to achieve the desired
system performance. In other cases, depending on the current system

20 operating parameters including the mobile station forward link power
control index, the base station may choose to deny the current mobile station
5 a full doubling of the forward link channel power in favor of reducing the
interference generated to the other mobile stations. For example, typical
base station designs limit the range of the forward link power control to

25 approximately 3 dB below and 6 dB above the nominal level. If the boost
mode multiplier would dictate a change outside of the allowed range, the
affects of the boost mode multiplier may need to be limited.

Figure 6 is a flowchart showing the operation of the base station in
accordance with boost mode. Flow begins in a start block 260. In block 262,

30 the base station sends the mobile station 5 a message identifying the elected

frame or frames. For example, the elected frames may correspond to the

elected frame pair 244 and 246 of Figure 4. At the time that the base station

transmits the first frame of the elected frame pair, the base station increases



i ndex; and resetting the forward |ink power control index. 16. The nethod
of claim15 wherein the increasing the forward |ink power control index
conpri ses disabling a power control subchannel. 17. The net hod q@‘g Glg(ﬁi m 15
wherein the resetting the forward |ink power control index co g

enabl i ng aWsb®WE784%nt rol subchannel . 18. A met hod of boosti rP@Tﬂéﬁ”/ﬁ"ﬁ&se
station, a data rate of a portion of 31 pair of data franes to ensure that

an error correction code e capall e, of det rmnln i nfornation that.
Cransn t (98 USRI Tk BoWET dGUanEs MU §OPHeTOR et HEHFT eochron ™ -
receiver yigqt lmd ARo?irS BRI 264 SHEEDRYe GRS Sdh@gble§ecﬂg' g gfrréaﬂt%opa.se

station to a nobile station, a nessage identifying an ele frame pair
conpri si rsgbahfnnelt byrtamngndffapewortdnftr(dnpuntnmsgn ot i thg forpertdi bimlof t he

first frame of t i ed ect d.fr air n incre d data rate
det er ni nédappeh g&t ,a{jchtg(’ QY é?‘i‘ {tp n@‘ef gF%a}ﬁ%i fio n&‘ irst
transns 24 [ e

f raner%aﬁérlggﬁgquﬁlgr zrtl%port I odrjtqg% bt(:aﬁ%gisaet?gﬁj t%m{?eg rt]%%ﬁ{eig&??g‘gtﬂédﬁ# ranme
pai r; andotward hinkt forgthe sseonddhglérdfi dre 6ifrstt blectel fmathd nanefef thehéirsd ect ed

frarre pair at the incr edd ara deter ned. by the data rate
mul tipli é’talP% they sgeq 8 ﬁﬁmq o&:%ﬁge’?atWB rrd'fffed'ﬁ‘r‘tgr aBRIE 12 EBWee?: a

first anqhgﬁ&@%tg{lgﬂ%ayyow% reeipdry 128N ChHdb1RAK t 3%, SHhEPSadl stalbon

receiving i1 nformation over first frequency) the Tnfornmation having
error cortragsnmios thl:apfaimnldl haif wihithe sacond @léaed ifréroe mdhi Imlnch/rﬁmhttteabaseot been

receiyed to.be deter i nf or ti t was. rec

stori ﬁ@ tsﬁ%l‘?rhf’i?rsﬁfét Pé‘gaﬁgbnlﬁgvg?wteﬁec FgﬁqPrBEﬁJé}ﬂ??mﬁ %e%ngfy 2002
-30 c¢) ttf@httgnhbetrreeéfféa@bfftpé bdoBf AlatiiENSed apRERL e bbiRrt@dths second
frequency in order to allow additional information to be feceived over the

second f rsedpabamyel. tl?‘récﬁﬁséﬁé/veﬂﬂﬁsne&laﬁb@m of time that the receiver is -

tuned to the cond e ugncy Reing nou ensur e t.hat error’
correction cocsfggwei I g %Vé'blcgaf)tf 8 %én ﬁ? ng‘%g‘eﬁé%éaf oCFquﬁ%18Prr8% t hat
was r ecelzﬂ@ﬁﬂ@\é@énéme 1fn| b@@stfmeaeermww begirgaist a AR HIBEK i280. Ofn btk
information that was transmtted over the first frequency during the tine

when 1he 282cthe, Brobiles stalinBd> recaivies sk Srast magireremand deentifignghihie
| nf or Mt A0S GakY CROLYBImbRC - BEAM 4 HRGHRRGY mdtl! S A& Hh N Qe DS e

on i nformalion was recel ved e Tirst trequency, at sone
portion dh frdree|24Daievidriares tHeaframees 244andi2dbens heeceletted framet phiredmency

during t qJGioE:lL r2718=.‘4 V\{llt%nm% fle rstei‘i(tiecjnvg rreé/ev?ée; H\reegrstt%atlp St ﬁ't%cf?rg(tj elected frame.
Processing of that frame happens in parallel with the remaining steps
20 shown in Figure 7. In block 286, the mobile station 5 performs the
off-frequency task. In block 288, the mobile station 5 receives the second half

of the second elected frame and decodes the frame as described above. -

Process flow ends at end block 290.

In general the invention can be implemented in any system in which
25 the symbols are arranged so that a copy of each bit of information is passed
during a subportion of a standard data unit. For example, in the description
above, the interleaving pattern places a first set of symbols (which comprise
an encoded copy of each information bit) from a rate one-half convolutional
encoder in the first half of each frame. In terms of a base station/mobile
30 station system described above, either the forward or reverse link or both
may be capable of operation in boost mode. For example, in the ideal

situation, both the forward and reverse link channels enter boost mode
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the boost mode command may be also punctured within the forward link
30 channel. Alternatively, the boost mode command may be transferred to the
mobile station 5 over a separate control channel.
Boost mode may be performed for other reasons besides performing

temporary off-frequency tasks at the mobile station 5. For example, the
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105 5 auxiliary function is performed within the base station, the base station may

not need to notify the mobile station 5 with the boost command.

In another example, boost mode may be used to provide extra time to
execute a permanent transition to a target frequency band. For example,
referring again to Figure 3, note that during the time segment 222, data is

10 transferred over the origination frequency at the higher boost mode data
rate. The data transferred during the time segment 222 would have
continued to bg' transferred over the original channel during the time period o
indicated by a dashed region 228 under normal operating conditions. Thus, -
the service interruption period 230 begins at the right hand edge of the

15 dashed region 228 rather than at the right hand edge of time segment 222.
During the time indicated by dashed region 228, the mobile station 5 receiver
may change the input frequency to the target frequency band and begin the
acquisition or abbreviated acquisition process. In this case, the base station
sends the mobile station 5 a boost mode transition command which

20 designates an elected frame and a handoff frequency band. The base station
sends boost mode data over the first half of the elected frame and terminates
transmission during the second half of the elected frame.

In yet another example, boost mode may be used to provide
information concerning a valid handoff target frequency. As a mobile

25 station 5 moves about the coverage area of a system, the system is not aware
of the exact location of the mobile station 5. In order to determine whether
the mobile station 5 is in a location at which it should perform a hard
handoff, the mobile station 5 may collect data samples at the target frequency
using a similar method to the acquisition fragment process described above.

30 The samples are examined to determine whether mobile station 5 is
receiving valid signal levels from target base stations.

In some instances, such as the handoff determination application just

described. it may be advantageous to execute boost mode frames in a periodic
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10001 # 11 & Q(yQO&Ib(oo:%tI mo € ?rame should be executed. For example. the mobile

5 station 5 may make such a determination based on a reverse link data
characteristics or forward link performance characteristics. In such a case,
the mobile station 5 sends the base station a boost mode command
designating one or more elected frames.

Likewise, it is not necessary that boost mode comprise an elected

10 frame pair. Boost mode may be performed during a single frame or it may
be performed over a series of frames. The elected frame pair need not be two
continuous frames. If the off-frequency task requires more time tf;an that -
which is created within an elected frame pair, the base station may execute a
first boost mode frame, pause the transmission of forward link channel for a

15 number of frames and, then, execute a second boost mode frame.

Also, the invention maybe implemented such that more than half a
frame or less than half a frame of freed time is created. For example, if an
elected frame carries eighth rate data, in boost mode, the data may be
transmitted at approximately eight times the nominal level, thereby

20 creating freed time equal to 7/8 of a frame duration.

In one embodiment of a system which includes the present
invention, the time at which the mobile station 5 will cease receiving the
forward link signals on the origination frequency from the origination base
station 10 and tune to another frequency in order to search for signals being

25 transmitted at such other frequencies is determined by a command from the
origination base station 10. The time can be either expressly identified
within the command, or a period of time, which is relatively long with
respect to the amount of time required to perform a search, can be identified
within the command. If a relatively long period of time (e.g, 80 ms) is

30 identified, then the mobile station can select exactly when a search will be
performed within this identified period of time. This command is
preferably transmitted on the origination frequency. In an alternative

system, the mobile system will only tune to other frequencies at
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@ SEFLQA re that such report messages are sent only when the mobile station 5
has retuned to origination frequency.
15 For example, messages (such as control signaling messages) which are
less than 5 msin duration are commonly transmitted to mobile stations on
the origination frequency. In accordance with one embodiment of the
system, the origination base station 10 ensures that short messages are
transmitted only during a first portion (such as the last half) of a 20 ms
20 frame. Therefore, the origination base station 10 commands the mobile
station 5 to tune to other frequencies only during portions of the frame ‘
other than the first portion (such as the first half) of the 20 ms frame, such -
that this first portion does not to overlap with the those portions of the
frame during which either the short messages will be sent from the base
25 station or report message will be sent from the mobile station. This is
particularly important in cases in which a frame is divided into multiple
subframes.
For example, there is one proposal that is currently being considered
by communication industry standards bodies in which a conventional 20
30 ms frame is divided into four 5 ms frames for transmission on a dedicated
control channel. These 5 ms frames may then be grouped into a 20 ms
frame. However, each such subframe is encoded with an error correction

code, such that errors within a particular subframe can be corrected based on



U& ()-110% U& ()-FY#10% Q& ()- !s!10% U U& ()- 10G 10G 10(9<! 109&' () -
S~3+z[ <~ @' !10% U&' ()-y-&10% & ()- !-&L10%&' ()- !-&10%n& ()- !-&10% & ()-
110% U8 ()-2Z! P} A<~ @! ! 1. #10%JU& ()-3+! 10% U& ()-) MB10% U& () -~ 6 NOV 1002
| $#10%JU& () - 31 $#10% U U& () - 3#1 10% U& ()- P}rg\: 0!l $10%h& ()- 10 U
WO 99/57849 PCT/US99/09419
24
the content of only that subframe. Corrections to the particular subframe
can only be made if a sufficient amount of correct data within that particular
subframe is received. In this case, tuning the mobile station to another
frequency for as little as 3 ms may make it impossible to recover
5 information that is sent during a particular 5 ms subframe, since the
information that is contained within such subframes is independently
encoded (i.e., the size of a block of data for error correction coding is equal to
the amount of data that is transmitted in the 5 ms subframes). Therefore, by
ensuring that the origination base station 10 coordinates the time at which
10 short messages are sent with the time at which the mobile station 5 will not
be tuned to the origination frequency, both the mobile station 5 and
origination basg station 10 can be assured that short messages intended for b
the mobile areguccessfully received by the mobile station 5. In addition, by .
coordinating the time at which the mobile station 5 sends report messages
15 to the base station with the time at which the mobile station 5 is tuned to
the origination frequency, transmission by the origination base station 10 of
the report messages will not be interrﬁpted by the search itself or any
subsequent searches.
The previous description of the preferred embodiments is provided to
20 enable any person skilled in the art to make or use the present invention.
The 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 the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
25 embodiments shown herein but is to be accorded the widest scope consistent

with the principles and novel features disclosed herein.

WE CLAIM:
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short messages, comprising the steps of:

a) determining at an origination base station when a mobile
station will be tuned to receive frequencies other than an
origination frequency;

b) tuning, by the mobile station, from the origination frequency
to a frequency other than the origination frequency;

c) collecting and storing data samples;

d) retuning to the origination frequency; and

e) transmitting short messages only at times when the mobile

station is known to be tuned to receive the origination frequency based on the

knowledge of when the mobile station will be tuned to frequencies other than the
origination frequency.

2. The method of Claim 1, wherein the step of determining when the
mobile statlon will be tuned to frequencies other than the origination frequency
includes sending a message which commands the mobile station to tune to a
frequency other than the origination frequency at a predetermined time.

3. The method of Claim 1, wherein the step of determining when the
mobile station will be tuned to frequencies other than the origination frequency
includes sending a message which commands the mobile station to tune to a

frequency other than the origination frequency at any time within a
predetermined period in time.
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4. A method for coordinating times at which a mobile station monitors
alternative frequencies with times at which an origination base station transmits )
short messages, comprising the steps of:

a) receiving commands from the origination base station indicating
when the mobile station can be tuned to receive frequencies other
than an origination frequency;

b) tuning, by the mobile station, from the origination frequency to a

frequency other than the origination frequency;

¢) collecting and storing data samples;

d) retuning to the origination frequency; and

e) determining time periods during which the mobile station will be
tuned to frequencies other than the orlgination frequency based upon the
commands received from the origination base station.

5. In a wireless communication system, a method for minimizing loss

of data in a communication link between a mobile station and a base station
while searching for a suitable system with which a mobile assisted hard handoff
will later be executed comprising:

communicating with an origination base station on a first frequency;

tuning to a second frequency from the first frequency;

storing data samples received on the second frequency;,

retuning to the first frequency;

searching while tuned to the first frequency, for pilot signal offsets using the
stored data received on the second frequency.

6. The method of claim 5 further comprising:
recovering information not received by the mobile station while tuned to

the second frequency by applying error correction coding to information recelved
by the mobile station while tuned to the first frequency.

7. The method of clalm 6 further comprising increasing the amount of

transmit power at the origination base station when information is being
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comprises block encoding and interleaving.

9. The method of claim 5 further comprising providing a window in
time during which the mobile station can be tuned to the second frequency

without loss of data by removing redundant information transmitted at lower rates
over the first frequency.

10. The method of claim 1 wherein the mobile station identifies pilot
signal offsets at which multipath signals are received by the mobile station from a
base station targeted for handoff before executing the handoff.

11. The method of claim 1 wherein the mobile station narrows a search

window over which the mobile station looks for multipath signal assignable for
handoff.

12. The method of claim 7 further comprising delaying puncturing
power control commands onto the first frequency when the origination base
station is transmitting full rate frames.

13. A base station apparatus for minimizing loss of data in a
communication link between a moblle station and a base station while searching
for a suitable system with which a mobile assisted hard handoff will later be
executed comprising:

a forward link power control mechanism for determining a forward link
power control index;
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frames;

a symbol repeater for creating symbol repetition in less than full rate boost
mode data frames; and )

a multiplexer for controlling puncture of power control commands into
boost mode data frames_on a forward link channel.

14. The apparatus of claim 13 whereln the muitiplexer for controlling
puncture of power control commands on a forward link channel Is configured to-
delay the puncturing of power control commands.

15. A method of boosting, at a base station, an output power level of a
portion of a pair of data frames to ensure that an error correction code will be
capable of determining information that Is transmitted over a first frequency
during the time a mobile station recelver is tuned to a second frequency
comprising:

sending, from a base station fo a mobile station, a message identifying an
elected frame pair comprising a first frame and second frame;

increasing a forward link power control index;

transmitting a portion of the first frame of the identified elected frame pair
at a power level determined by the increased forward link power control index;

interrupting forward link transmission during a second portion of the first
frame of the elected frame pair and a first portion of the second frame of the
elected frame pair;



10 10!16t!109%&' ()-FY1! 10%& ()-z" 3.10%& ()- 3.10%& ()-"}[9dVv70!

1 1098 ()-!y! 10%& ()-3!!110%& ()-! ! 109% ()-L10%& ()- G3910%& ()- G7}oP10
109%& ()-$10%& ()- 10 10 10! 3l. "10%& ()-!3l. "10%& ()-!& 10%& (é)-
Cd} [ <oP10 - 6 NOY 2002
109 ()-!"110%& ()-3!!10%& ()-3sS10%& ()- " L$10% ()-G "L$10%& ()-Gb
a?0P10 !39%%10%0D& ()- ! 109 ()- 109&' (9294 y! 109& ()- 109%&' ()-f 109%& () -

' ~}"?410 101 7109%& ('z'('- “3Y. "109%&k () -! T 3Y. "109& (f) -1 &3Y. " 10%6S& f(rg
,109& ()- Y+10vapsmyittingi@ geegnd portion of the second frame of the elected frame

Z10%& ()i L1QYGER: L) 10! )L AN o
L010%ge’ (T4 b0, B! a1t EArnel 1 lormuat TSI e ettt o
%409g& ()Indexoagk: ()- "109g& ()- y10%& ()-109@& ()- y'10%g& ()- kb a?Kl0
100, 1100008 1o L0000 Lol 030 hdse 3 ) 1098 00

186. The method of claim 15 wherein the increasing the forward link
pawer control index comprises disabling a power control subchannel.

17. The method of claim 15 wherein the resetting the forward link
power control index comprises enabling a power control subchannel.

18. A method of boosting, at a base station, a data rate of a portion of
a pair of data frames to ensure that an error correction code will be capable of
determining information that is transmitted over a first frequency during the time
a mobile station receiver is tuned to a second frequency comprising:

sending, from a base statlon to a mobile station, a message identifying an
elected frame pair comprising a first frame and a second frame;

transmitting a portion of the first frame of the identified elected frame pair
at an increased data rate determined by a data rate multiplier;

interrupting forward link transmission during a second portion of the first
frame of the elected frame pair and a first portion of the second frame of the
elected frame pair; and

transmitting a second portion of the second frame of the elected frame
pair at the increased data rate determined by the data rate multiplier.

19. A method for monitoring information transmitted over a first and
second frequency concurrently, Including the steps of:

a) recelving information over the first frequency, the Information
having error correction capability which will allow information which has net been
received to be determined based upon information that was received;

b) storing the information received over the first frequency;,
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second frequency, the predetermined amount of ﬂme that the receiver is tuned to
the second frequency being short enough to ensure that the error correction
code will be capable of determining, based on information that was received over
the first frequency, at least some portion of the information that was transmitted
over the first frequency during the time when the receiver was tuned to the
second frequency;
d) storing the information recelved over the second frequency; and
e) determining, based on information that was received over the first
frequency, at least some portion of the Information that was transmitted over the

first frequency during the time when the receiver was tuned to the second
frequency.

20. The method of Claim 19, further including the step of requesting
that the transmitter which is sending the information over the first frequency,
increase the amount of power with which the information Is transmitted over the
first frequency during at least that time when the transmitter will be transmitting
information that will later be used by the receiver {0 determine the information

that was transmitted during the time when the receiver was tuned to the second
frequency.

21. The method of Claim 19, wherein the error correction encoding is
convolutional encoding.

22. The method of Claim 19 wherein the information is grouped in
blocks, each block being independently encoded to allow error correction on at
least some of the information within one block based on at least some other
information within the same block and wherein the receiver is tuned to the first
frequency during transmission of a first portion of a first block, and tuned to the

scond frequency during a last portion of the first block and the first portion of a
second block, and further including the step of.
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a)  tuning the receiver back to the first frequency for a second portion
of the second block.

23, A method for monitoring information transmitted over a first and
second frequency concurrently, including the steps of:

a) recelving redundant interleaved Information transmitted over the
first frequency;

b) storing the information received over the first frequency; and

) tuning the recelver for a predetermined amount of time to the
second frequency in order to allow additional Information to be received over the
second frequency, the predetermined amount of time that the receiver is tuned to
the second frequency being short enough to ensure that a sufficient amount of
the information transmitted over the first frequency can be determined due to the
redundancy in the information transmitted over the first frequency.

24.  The method of Claim 23, further including the step of requesting
the transmitter which Is transmitting the information over the first frequency to
increase the power with which the information will be sent over the first frequency
In anticipation of tuning the receiver to the second frequency.



