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SUBSCRI. BER HARYQ 28250889 \EEN MULTI PLE ACCESS COMVUNI CATI ONS SYSTEg%g
Field of the Invention _ The present invention isr {Us8snso47 .
general to wreless comuni cati on systenms, and nore particularly to .
an i npraoved net hod and system for perform ng a handoff between
cel l ul ar conmuni cati on " . systens having different nultiple access
schenes. 10 '~ SUBS HANDO m-ﬁ%gﬁ EI% ‘IF(FEt he | nvention

In order to maxim ze tt%mtfge AR0 T euee o?’ﬁjr?'glgl R 2 TRMMNICATIONS SKSTEM: um
W rel ess communj cati on systens use various schenes for al | owi ng

mul tiple users-to simultaneously, or nearly sinmultaneously, access
conmruni cati on-resources. For exanple, in cellular telephone 15 systens,
many cel lul ar subscribers are allowed access to wireline _
comuni cations resources (i.e., the public swtched tel ephone network
(PSTN)) via various air interfaces that permt nultiple subscriber access.

A mul tiplesaccess scheme may be defy a set of rules for - sharing.
a comuni cation resource, such as rg%?‘gq%rs@&}éw&}‘%_ctrum by 20
al L ocati ng conbi nat ildres piresemdn Sifivier@iorf €CRl V Lyes.  channel, frequency,
channet bamdw-di.h. channel- codes, . transmn th?, 0_r.&rléfa‘!((:eg‘iavjzé1 | %gﬂ?ﬁ;nsfo orWiRiess
| i'ke. . Exanpl es 0f __F#Ww?ﬁtﬁ%:_mnd 0Ok pastibelae idlﬁhl‘iﬁ'ﬁ(%rm 1
(Advanced Mobi hﬁdP%Syo}tﬁgjfo NAMPS Narc{ owhand AWVPS), TA . _I{\%ke%ﬁi

' ; fﬁﬁ‘%@g’&é\ efwieenr caliilat ec@munication

Access'Commnzi.-cattlﬁ&r\;‘sAlﬂlSyste _

Cormmuni cat i ons§ys {vingedifferest fiMHiL | ss), and CDMVA ( Code
Di vision- Multipl e Access). Many of the eéﬁgkﬁﬁc@%gb%ess schenes are
wel I docunented in industry standards promul gated by the Cellul ar

Tel ecommuriPcat i ons I ndustryg | af [,on (CTI A, t he

Tel ecomruni cati on .Iﬂ_gustry Associaz.actlﬁggﬁ i‘iq% %Ffa"%!fm st andar ds

-1- | 1 order to maximize the use and reuse of radio frequency

. Spectrum, wireless communication 'systems use various schemes for
anowing multiple users to simultaneously, or nearly simultaneously, |
access communication resources. For example, in cellular telephone
Systems, many cellular subscribers are allowed access to wireline
communications resources (i.e., the public switched telephone . network
(PSTN)) via various air interfaces that permit multiple subscriber access.

. A multiplg access scheme may be defined as a set of rules for
sharmg a communication resou;cé, such as radio frequency spectrum, by

2  allocating combinations of transmit or receive times, channe} frequency,

chann i
- el bandwidth, channel codes, transmit or receive locations, or the
e.

15

Examples of well known multiple access schemes include: AMPS
(Advanced Mobile Phone Syst_em), NAMPS (Narrowband AMPS)_' TACS
(Total Ac?ess Communications System), GSM (Global System for ’Mobile

25 _Commumcaﬁons), TDMA (Time Division Multiple Access), and CDMA
(Coée Division Multiple Access). Many of these multiple access schemes |
are well docummted in industry standards promulgated by the Cellular
Telecommunications Industry Association (CTIA) | the
Telecommunication Industry Association (TIA), and other s’tandards

—1..-
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bodi es. An exanple is the standard 1S-95 for code division nul---t--i‘--p—i---e----acc-es—s-—-—--""-' --'
cel lul ar cOMMIBF4E?i ons systens. As newer mnultipl e P&IAEI80MReres -

are depl oyed, the coverage area of the new nultiple access systemis :.
typically not as w despread as the 5 ol der, nore established :
conmmuni cat i t ' i : :
Therefore,  T0ibeAT sxafple'BEul HahiRKT IS 05 for Rbde! BivRiB HAREE MEFs
access scherellmlxg dgmmmm{omogyetaﬁsat i ons service, dual node
subscri ber units have been devel oped so_that subscrjbers y have
servi ce from the Asmewer mulsiple aRS‘@@iﬁsS(’é\F@il@rrFr%ﬁGPtQYéﬁl Fﬂgﬁoﬁ'%elﬁfea

out si de the er newer t i pl, System,: nhher -
it s o <5h M B, Sholdiel AEs Tulenf i€ (FBRRRY AUP B8 Mridpratag e
system s  older, mie lestdlstishiedneonitAviniéatidi Gs¥s'lterrtsh(£h@t isedepidiffeferet = -
typi cal rel ati onship between_the coverage of a conmmunications system

with a 15 fmudiplaaedess schemes sTherefons, Andorder teopravide sibsgribers using SR
[ ti { ' ' d [ tipl CC . . .
Cpeci i cal 1 e new mulipR bR SofRE o RIaPE ated of pBRIRRRGHIGHE saBES, | o

~System usi ngd@alCiéde subsc?fb\éi: ﬂrﬁ& Aavé '21528& éé@ﬁége&@/ﬂiatsﬁibéﬁﬁbers may oo
S

illustrated with hexagonal ce , and, for clarity of illustration,
an al t er nat chang semptice frooedhe (nesyerxgultiphe arecess Isyatem aad whem they roany | y

haped |I's 24..The bound t .n ered ;b cells |
22 and dh aredids, S oKGraa of fos Repeer mutbpfe SeRsTYERAR, A0 RO 22

(is shown by BefdRraBie. o> beminithidate with aheglder! b @lternate multiplé*Saccess .-~
subscri ber 28 noves between CDMVA cells 22, a CDVA base 25 station e

control | er 3gyséepervi ses or manages handoffs between CDVA cells - 22.
Smiarly. o SURGADSL R e eLeRical b e WY GEllRPhs mpical
e oo o SMBNGE bl d o8 BAMREL O kst ng S A o
comruni cét i ofirsti mulbipde catdess schemeurdinchtthen coertagen of har cemmunications
I system using a second multiple access scheme. More specifically, the
cellular coverage area 20 of FIG. 1 shows a cellular system using a code
‘division multiple access (CDMA) scheme, illustrated with hexagonal cells
22, and, for clarity of illustration, an alternate multiple access (MA)
20  scheme, illustrated with circularly shaped cells 24. The boundary between
the area covered by CDMA cells 22 and an area covered by an alternate
MA with alternate MA cells 24 is shown by border 26, shown with a
" heavy line.
As subscriber 28 moves between CDMA cells 22, a CDMA base
25 station controller 30 supervises or manages handoffs between CDMA cells
22. Similarly, as subscriber 28 moves between alternate MA cells 24,
alternate MA base station controller 32 supei'vises or manages handoffs
between alternate MA cells 24. A handoff is a process in a cellular
communications system by which a traffic channel is switched from

%  communication with one cell to communication with another cell.
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The* pr obl eW@88/50806 by t he present invention occurs when the
communi cations systemusing a first MA wants to handoff a su

BSEMB¥Pseey,

a communi cations systemusing a second MA. This problem occurs in
FIG 1 when subscgjber noveg from CDVA cell 22, across border 26 to

5 an alternate MRECEFPPIEM spiged by thm present Sovention wwdcuositwhehs ehé ber

Systom aants o pmeenpg BRstcrd st Fife MATpani ke HapHOfE A Subscritor fo

coverage w t&hicommunications \systein hisihdiaa sedcstid WNAA . C RN Welg .
el Q when, for exanglbfﬁl% eafﬁrgt"km S

system

"CDMA, a pil

In the prior art ,
oﬁb 1 when 5'6@%(’65??1'@5 movesetrom GRaRMA cellr22zrross boider 26 to

control | gr %gﬁﬂmggﬁrzggpg Igreo%rlé ng theﬂgdge of CDMA cover.age

(i.e., border 26). As use
transmtted 28 grosbinighbbrder 26;fWHes, for e4m

conponent
handof f .

YpRIe8t0%ME WHhomt jsyibscriber
pYp! &l kst IV{).? (f%%lﬂiﬁﬁf}r'féfgnsby a,

ereéim, M- may,

in, the first MA, the MA that 1s*the source
ForSY&Sempvants b haudpff subsdribes @8 tpeatViltephatet MbAEID 23 i

_pil ot chann s C kes al ternate cells 24 outside and
adjacent—t-o- o(‘)}ré-ggé)- -2%(-1-% k B‘ilgalfeteﬁ n 6?}5%#8%06% the| 2 MY, eompamnicaliions

subscriber ¥stemorts the presence and st rength of pilot beacon 34 to

CDVA base station controller 30, according to the rules of CDVA 1S-95, so

20 that®it can dfy Higyprietirniduitienyifon examplef thefirst MA 18SEDMA! hGllot

controller
“communi cat’i'on

L2t g5 pat o8 Mt of oM, cop BB, Ml eSSl

14, 1997.

out si de bor @Pilot beason 305 a transmitted|signal fidtsis, defined BXPSH

Placi ng pi
feallpaCh

pi | ot beaco ' ) . transmtter coupled to an aﬁygnna
nbunt ed on geééé?’%ggﬂg)eé g?-’frgﬁqw.m' the First M4, the M ghat, isi theiseorea o thiehe

~conpl existy blandoff. CBoFeRARPlé, O i ilot, beacong nust be
synchr oni zed . tqq t helr est %f t ﬂgﬂg?%ls the Sou%’d@ﬁ?ﬁ g?%‘i?’\/\i‘% sa
-e .

“unique tim

-3-

pilog Foeason, ewbich makedalernger MA cell9 26 Shutside and

PCT/ US98/ 05 Sggc%ﬁé 0 Ytder 26 look like another CDMA cell 22. This means that

subscriber 28 reports the presence and strength of pilot beacon 34 to
CDMA base station contrpller 30, according to the rules of CDMA 1S-95, so
that it can arrange a handoff with the alternate MA base station controller
32 through an inter-MA base station -controller communication link 36.
For a more detailed description, see United States Patent No. 5,594,718 to
Weaver, Jr., et al., issued January 14, 1997.

- Placing pilot beacons 34 in cells adjacent and outside border 26 has
many problems. | First, it is expensive. Each pilot beacon 34 requires a
transmitter coupled to an antenna mounted on a suitable structure.

Second, it increases the complexity of the communication system.
CDMA pilot beacons must be synchronized with the rest of the system

and identiﬁed with a unique timing offset. Power levels must be properly
set. : | '

. rough ap.j.nter-MA base station controller '
beacon 34 12 st 189 BTN tatipR; saniroller B0 that subsebeini t ed



Third, additional antenna sites nust be | eased or purchased. Sone.. @

these site agreenents may require: negotlatlon “With cellular system

conpet i t Q¥ pace on a conpetitor's tower. PEEAISASOI04Z i | of -
beacons nmay add to the noise floor of a system 5 operated in the sane
radi o frequency band by another |icensee. Fifth, the pil ot
 beacon nreasur edThid, e diigndl SiteRRHERsMAust be EARHLGY pRrRREISYSHEIR MY

not be a good indicator of conmunication quality radi o frequency

| i nk usi ngof Haeseesibe chgvtememts ninayt require negatiasiommwithacellslart systeirgnal
il.ot beacon transm tted 10 from a coll ocat ed AVPS cel |

qual ity of
gnd ne;sur‘é%n%rgtfﬂséPﬁ%Pnl%Em topg tower. ot accurately correspond to

an AMPS si gnal t Viwat
signal may be egggir.?‘entgla fl@%%ﬂ%q\aey%’tﬁd &Q@%m Eea%%n I'S. not . -
This may bepem@mlblyedainfeeradmm manci'banﬁb aqmthexrm&mtseeen t he CDMVA

pil ot signal on e frequency, and the g on anot her

frequency. %&1 tflﬁnP Pte??%ﬁqf\/énﬁés pl"f‘ﬁt Ig’(Sé%lc‘?}'ns"*‘%"%!ff‘:ehéﬂ&offs '
R cge <opiibhfighs st £ hit Beld k0 HRAUALIr 87 Sathhlighicalibh P10
comuni cat qumhtysqﬁ&ea&oTﬂeQuéh rliiﬂi Ius&lgr&heembhd Mo Wb I miniiiAi it iiRe d 307
call. And when J’gﬁ t han_one ce t he second MA comuni cations. sysst em
may handl eSYstem: r Ehet is, dthensignal m@l@.cé m&DWemﬂqjeb@acmotr@@swttqsl -

whi ch jos t H%nli’ eat &ﬁloéag&f (XMP%aE'éh Qﬂ\%l @easme%a}tho 3&8 r%ﬂl:? 18§Q§§{J\S§na CUSSEd‘

above, there nee or an or

per f or mi ngno’a ada:amlxei}f cde@éspemi Ao HOMAMPS abiganb q&smwthahen@aﬁléferent o

mul tiple acgess_schenes. -
WD 98/ 50908kbscriber location; the AMPS signal may be expenencmg a fngrwbg‘@gt}[gom

CDMA pilot beacon is not. This may be caused by differences in
propagation between the CDMA pilot s1gna1 on.one frequency and the .
15 AMPS signal on another frequency | o _

An alternative to using pilot beacons for handoffs ‘between
different MA systems is a blind handoff—one without any' prior
knowledge of traffic channel conditions in the . second MA
communications system. This alternative may easily result in a dropped

2 call. And when more than one cell the second MA commtinications
system may handle the traffic chanﬁel, there is no intelligent choice as to
which is the better handoff candidate. |

. For the reasons discussed above, there is a need for an improved
- method and apparatus for performing a handoff between

2  communications systems having different multiple access schemes.



Brief Description of the Draw ngs The novel features believed
char-act eri-s{j c—of-t-he-i-Aventt-on-are-set—- - forth in the app 4594775 -
The Tn‘ventiyr??%ﬁgf, however, as well as a preferred m)gggo 9%552{‘%5
further objects, and advantages thereof, will best be 5 under st ood by
reference to the follow ng detail ed description of an Il lustrative
enbodi ment when read in conjunction wth the acconpanyi ng '
dravi ngs, wher ei n: BHEDSAGAG! b ePRlingeover age area

provi ded by two comuni cattons systens using two-different nultiple
access schemes 10 Theaigvel feabdadsd béltéveek chalatténistic pf tierinvertiioni hre set _
beacons, according to the prior art; FIG 2 is a high-I|evel

schemati ¢ of foathiipiharppendedydaimsi Hae inventiom itsgls hopaviEeAS e @8eht

‘mul ti ple accegs; nigati.Qn s ' ' |

and syst em of STHETERABORE ot HhsntRiREF pblbcts, andGEPEAARET pALEDE WAL BERE
al t er nat es enbeHdeRbo@f b refdenical 5 fher followiRgr idutailel) deseeipdivl dietaseen
different nultiple-acecess comunication systenms in accordance with the
met hod and sydlustraiive hembediment whenvemeadn;in  conjunctioqr| cwith gethet s
a high-level schematic of ,a_code di%i sion multiple 20 access system for

per f.or.mi-ng -- aHERBTFY S dragings, RV communi cation systemin
accordance with theyget10¢ 5SSt §4thple [ Bverage PRE&LNprovided! | By two
FIG 5 is a nore detailed blfock di-agramof a first enbodl nent of a '

si gnal char actemmsunirationsusystemns cisingi twotdifferensy nveltipded aceess 5schemes

i npl enenting the nethod.: stem of the present in tiaon; ..
FIG 6 deBl ot whereR Rnd SR hehveenthe two SyfRms s BitdgePg, according to
measur ement C"d{@ghbr‘ﬂ@:t;c-h-- may be used.in inplenmenting.the nmethod and

system of the present. invention; : FIG 7 is a high-level |ogic
flow chart which i FIGs2hisachighttewedt sehendatic off perdppavatvg torhperformingtd an

alvernate M Sorus Eobl ol WHSHe iSO iotd EomlEn b RRE syl 10

PCT/ US98/ 05044ccordance with thErifettibd andl $7¥temIst @id ?&s@h@%@éﬁi&m"‘m ch- :
I 1l ustrates—the-process of ‘'subscribéer unit initialization according to

the presetst inventF@; 3 illustrates arF| Gtemhate embodimest aof aan fapperstus _thl'_ |
_\Qﬂl g|ht glr In;ts ';r %Fﬁgf?’)mt hegip% gﬁp@egﬁs £ {aetween_%ﬁ%%rlttng\ualti%lg na%lcescshgérgc Sﬁicsa{[tign] n-.
systems in accordance with the method and system of the present

invention; . _ _
FIG. 4 depicts a high-level schematic of a code division multiple
2  access system for performing a handoff with an alternate MA
communication system in accordance with the method and system of the
. present invention; _ | | '
FIG. 5 is a more detailed block diagram of a first embodiment of a
| signal characteristic measurement circuit which may be used in
25  implementing the method and system of the present invention;
FIG. 6 depicts a second embodiment of a signal characteristic
measurement circuit which may be used in implementing the method
and system of the present invention; .
FIG. 7 is a high-level logic flow chart which illustrates the method
®»  of performing a handoff with an alternate MA communication system

according to the present invention;

—_5



5 systemin accordance with the present invention; and . FI G 10
is a nore detailed flow ehart--whi-¢h il ustrates—the- process-of - -

confi guri ngWO 98988%er to neasure a signal characteristic in W@S?@Sﬁﬂte .
MA conmuni cation systemin accordance with the present invention. :
Det ai | ed Descripti-on of the Invention 10 Wth reference now to
figures, and in PapiGeyliah ibtddERIRUCAGH tiart whicdH Hludiratelehe dibcapbe! ed
“a high-1evel schenmti ¢ an appar at us perform ng a handoff -
bet ween di ffeswbﬁcnhdrtmmltenmzimﬁimnacmdmg torthe preseytsirerention;accor dance

with the nmethod an yst.em of the present s shown
subscri ber unit 50 ngrlﬁlaIWOE‘b IQQSBPWr@arIE}”i“%Jm‘F‘%T@eﬁAg@SQmCQSS of
transcei ver 5 r ! n}ﬁ%
whi ch are coué}é{% foegnca(ytqglr#i g d%g%ﬁﬁmﬁ r%{r}?ggﬂ\?gfe ggIA com i(}ag{oe%l to

communi case wsystenein accclirchmfcerwithcﬂhmpment ixwerﬁwﬁ emdm ng ~a first
mul tiple access schenme. Sinmilarly, secogd MA transc er 54 Idi' - adapt ed
to communi cate wit K1Ge0dsamore detailed Haw ehashsy Eatesdhe process

L T

be used to separabe recerve gnal's.

frequency of MAStordhiriRAE6AstSterhlin SccoRdhncd Ivﬁ@h.tthelpmént)iiwddtmmr_ S

58, and the frequency of second MA transceiver 54 is controlled byl ocal
oscillator 60. Both local oscillators 58 and 60 may be set to a-selected 25
frequency by a command or sipgaﬂé‘a%@ﬁgﬁbﬁloﬁh@qhwng%n o Also
shown in the enbodinent of FIG 2 i's 'sec neasurenent circuit 64,
whi ch hasoan .i. nput Withp reférenceanoun ta fighiresycanad in parnticularn winreferenme: to -

coupled to co ol rcuit Lement circuit, 64 also
recei ves cont ﬁ# gth'flr gzegl%ﬁ‘ﬁt? :}Pgwge%o“?\%%#h o?ﬁ]ra@l apRATafys dor

- 6- V\? %réﬁﬁg% handoff between different mul le access communication
PCT/.US98/ 0504 Referring again to t MA transceiver 52,

downl i nk traf SYSIEBES is accordeucpumﬂw ‘cthef |mst1hom ancbns;cséemromee apreseny be

coupled to control..ci rcuA h g cl. ock 68. % traffic 66 y
‘contain contrd&V ?Im’%?hatl%ﬂs S own ISB ﬁ fh [ 5‘?1: i P HETS o('??El and
voi ce dat & or nohltiledadcasd Bansceivef BR2oHd @gcdﬁa mﬁm;ﬂés-adcesg hansediver ISAF

unit that are not ‘shown. Uplink traffic 70 is an input S|32n
for first MA bosinsfewhich saxe coupledpto rantennaf 56 7BirstaMAo tramisaeiver co2 3s

other subscri 0 pgeci o BT IW1th cells in-a first communication system using

a first multiple access scheme. Similarly, second MA transceiver 54 is
adapted to communicate with cells in a second communication system
20  using a second multiple access scheme. Appropriate duplexers (not
shown) may be used to separate transmitted signals from received signals.
. The frequency of first MA transceiver 52 is controlled by local oscillator
58, and the frequency of second MA transceiver 54 is cbntrolled by local.
oscillator 60. Both local oscillators 58 and 60 may be set to a selected

25 frequency by a command or signal from control circuit 62. |
~Also shown in the embodiment of FIG. 2 is second MA
measurement circuit 64, which has an input coupled to antenna 56 and a
measurement output coupled to control circuit 62. Second MA
measurement circuit 64 also receives control signals via a control line

30 from control circuit 62.



information fromcontrol circuit 62. Second MA transceiver 54

may i ncl ude - out put--for downl i-nk—10--t+affie—72--andan inpug %M@ Lk
traftic 74 Wﬁ%élsﬁ i |l ar manner. Both downlink traffic 66{,(5@:1';1/(?g anjr‘lﬂ

uplink traffic 70 and 74 are processed in portions of subscriber unit--
50 that are not shown in a manner known in the art of cellular
subscriber units tmefefﬁn'%degﬁ'm ke firgpMA aransoeivet €52, downliaka traffic 66 is
comuni cati on services. 15 uni

| . tion, b i,b 0. ..
comuni cat es GWtPHE gﬁfQ}'@l first MA Wﬁfelgef()gg;&‘é %?%%éﬁ@e‘g&mﬁ% qipgput
systemvia mﬁﬁg'éﬁ&k 8 ?%Sgﬁﬁﬁkb&rafﬁc 66 Ay c AR edRRS) EFOrNETi6H, E o .

tune first ranscerver 5 a particular requency, which is se

or derived. frdoek oealyridebhizitivn Shfoftaatios cald woice data@rt otilercidataifor 62
may receive an instruction that starts the process to 20, switch or
handof f t® a REOSessing biyasinewits in the subserikeriumit thatarecpesghown.

conmuni cati on syst . After .an._in Cl.l ' . :
control circuit GZﬁg’gﬁ@et&trasfg%gﬁ(g ‘M@Weﬁéﬁﬁl 2 rc%gfr%?ﬁgéﬂn%gﬁre 5%’
signal char aqulihkt traffid 70 Iﬁbﬁ RRntAiOFoidehsr Htie@N gubdtriberrdatac ahdotontrol

system Such a"signal characteristic is typically signal strength. The 25
second MA si gnformationdrem control sinettits62.ed- t o-det er.ni ne.whet her. or..not.

a successful handof f gk | ace be en the first - I gall
system and the sep%ﬁ%%msgsﬁvi%n ﬂ?’ér}?&ﬁﬁfg %agﬁféﬁglfppoﬁm&lf he
second Myy si gpalfid 72 landl Al ﬁqf:dtai'(&nu link Prafet7 i Resintild®e rasnedi MBoth

to clock 68, preferably at a“tine thdt avoids interruption of downlink 30
traffic 66 ordownlimk traffici66 atel 72cunshaplinkrdtaflic stk andcT4 aueprospesedsin he -
:_S|7(::}n_al of .Ch%%%;mﬂ g _Cbscn %JL:I ruer{lrgqjto_ ’Eh%tca%gtr{oql sh%v[rrclullr{[ a6n%' P tlzx%wﬁ'{ﬁ: uit

PCT/ US98/ 0504¢he art of @gllﬁfﬁnsﬂ%&m?rﬂﬁﬁtm:gﬂfviéé.deim Hoidee PR éotnfputer
n

second MA si gnal characteristic nmeasure t to the first MA basé

station cont rdataccommunicatiopl senvicesaffic 70 and first MA transceiver 52. :
The neasurenent frgquency.of second MA npasurenent .cifcuit..6 < S.g
control | éa by the ﬁ} 8885%&?}1'_ u%%ﬁ%ﬁé’éﬁfgﬁépwgw ::J‘Hti%g ‘%Q '@g? fbvt _
control circuiylfiple access commigéatidie 5 vi® trhRseede&0 52, MG ibsgriber -

measur ement s have” been recei ved by the base station controller in the

first MA communitit hambeen insiyacted tor hune fiscst MAttramsceivern 52 tera pasticidar de
that a nandol kol oehde WRIGTS 8% of derf U iR Mool osBii3t6 58! SPARBLRRIIHY" ©

control circuit 62 may receive an instruction that starts the process to

20  switch or handoff to a traffic channel in the second multiple access

communication system. After such an instruction has been received,

control circuit 62 causes second MA measurement circuit 64 to measure a

- signal characteristic of a signal from the second MA communication

system. Such a signal characteristic is typically signal strength. The

s  second MA signal characteristic is measured to determine whether or not

a successful handoff may take place between the first MA communication

system and the second MA communication system. The measurement of

the second MA signal is typically taken at a predetermined time according

to clock 68, preferably at a time that avoids interruption of downlink

% traffic 66 or uplink traffic 70. Second MA measurement circuit reports' the

signal of characteristic n'ieasurement to control circuit 62. Control circuit



Al ternatively, this handoff determ nation may be nmade by the subscriber
uni-t, i n whi-ch- case—-t-he -subscri-ber- request-s-the first MA base station

control ler (OSSN e t he handoff . Subscri ber hanBET/USP#HOS04E
second MA conmuni cation systemis 15 initiated by a comand received
t hrough antenna 56 and first MA transcei ver 52. At the agreed upon

tinme, controlegithefl! efdfminbd GIREtHCand hoﬂowlfe?bnt ed fseCortd AVLY| dighal

traffic in subscriber unit 50 fromfirst ranscei ver 52 to second
MA transcei vechdvacteristic measuceineyt athahgofifst MA basgnstations centrojjar via

comruni cati ons tem,t ot he ,sec 20 .co ni cati ons system
Wth rlaferlancg f%‘% g%fifl@ agd fﬁgﬁgﬁh@%@iﬁl‘é‘?’e aln al 'Iternatg
embodi ment of an am%&aéu{e%eﬁf&gg&egﬁ of deepHaiViA slemsarerdbht eireait 64

nul ti pl e access ‘communi cati on syste accordance wth the nethod

and system ofis. tdsmtrpl'leddsyt thenfrequiency of |localhoscillatord6fewhich meay de set by
measurenent of th nal from. the second nultiple access
_conmmuni cation‘cg?gf’gﬁﬁr Feit &2t ormed by second ‘MA transceiver 80. Such

measur ement. may bec m SRR m h

| ndi cator) such as trh@sW% ?hérgr%ny M’geﬁggﬁlssggavers ents hﬁégg&i
correctly- takeeddmectd:;oﬂtb Hase istation controliar irstthe fxmtsMImeﬂﬁlcatMrol
circuit 62 may pass ontrol informatign to sg@ Stli{l&trans ver, - é)
Such control - SY¥$t§ Hasesiation FQHB'°§8¥ Ay Fﬁ& ta the secon

- 8- 8/

ber Uses Bsoa A &q’?‘qﬁ”}a‘&ﬁ%’ﬁ?y ystem, is, pppropriate, and will be successful

t 0. be.measur edltérnatively, this bandoffodetirintihativrd nhdye beimade) byftherm.xbaenbled MA

Si gnal measur enment The enmbodi nent of FI G al s cl udes
singl e local &38%| th"&hlcélz case the sigscriber hrequestsc dhe &&3 Sf‘%ﬁm’t‘he

first and secgg%? to s%ﬂgﬂ)dm ﬁ?éh?.ﬂdﬁﬂst ens share the same | ocal

oscillator 82 e control of control circuit 62. Local
‘oscillator 82 shoulsmbbenbephlaheloﬁ to the tsecmkcllyl\/lsﬁwmdmmgutm«mesysm is

frequenci es and set ng in a short tipe so. that a second MA si
char acter st &n e mm h@&?“iﬂﬁ’ddhﬁough @Wr%ﬁ‘t?ﬁﬁ dissh w

EHECAE T esth fpie ol sepind el e S s

therels deplcte a hi gh- 0 tiple
access ( CDIVA)downhnm trhfﬁc and up}mkotnafﬁg in $ubsdribér winih Sarfraht efursatMA

communi cati on system ordance with th t hod a m he
present i nv_enfttF Celver ' to,qchg &&éd’%ﬁ?’i B—gf i F°§EP é g'ga iﬁ’ nna
56 for recei Y"ff&n?“@ie first MA communications system to the second MA

2  communications system.

With reference now to FIG. 3, there is depicted an aitemate
embodiment of an apparatus for performing a handoff between different

- multiple access communication systems in -accordance with the method
and system of the present invention. In this embodiment, the

23 measurement of the signal from the second multiple - access
communication system is performed by second MA transceiver 80. Such

a measurement may’ be i:hplemented with an RSSI (Receive Signal
Strength Indicator) such as those included in many AMPS transceivers.

~ To correctly take the second MA signal characteristic measurement,
2 control circuit 62 may pass control information to second MA transceiver

80. Such control information may include gain settings, frequencies,



15 transmttrng signals fromcells in both a CDVA and an aIternate VA

conmmuni cat i N o353bE ™M I'n- thts- exarrpl e, -an--alt-er nate— Trusesiosod
communi cati on Systeémis a communi cation systemusing a nultiple access’
schene different from COVA. CDVA receiver 92 includes a CDI\/A downl i nk -
traffic path that includes down- converter 94, gain 20, caqntrol filter

98, anal og- t dreesncy rangesothy typmob muaktiplgoaccess signalidp emea&wd + HERECDVA

denodul at or i ¥néddem

‘denodul at or ]ﬁ%ﬁt ! a(é%w '%tﬁé g%ér#‘%r%g?“g%m? ‘?%#ss‘??r equency ent.
translation from t'TRe embodiattir@ dfrﬂw.em@lscﬁhmlaaes al siiglectowal Dacillatar Baver -
I nternmedi ate frequency 25 which is passed to gain control _96. Local

osci | | at or 10Bhws,0baths tmmcap{ﬂrs 52 angf §lorfos ftheqfstyand, second MA

down- converter 44. trol |

o onve" ! Sotmication systegfy sRafo i ShrSofaY ob AU EFSFhEH I dfiadc
from control ger é8ntroll &€ control circuit GQ\ I%dal S8ENREGE ozm{baanbs rcra?amaabpg
signals into a digital word 30 which has been sanpled discrete timnes

-9- quickiys@#ichirgp)between two frequenc1es and setthng 1n a short time so -
PCT/ US98/ 0504 d MA %ach di d IS | n$ t to des rfader
102, wherein ighgFeon sigRaR B Jper%‘tay € TEASURS

mul tiplied V\nfmeﬁ.uptm vﬁﬁﬁﬂ(&%%é‘@ﬁ(iﬂd%ﬁﬁﬁrﬂ'ﬂﬁ%mﬁad' ng code source
112. gordr ng to an | mportant aspect of the present = -

i nventi ong 5 Vﬁehprremiemcesrrgmxl td 1BIG.s 4setiheu:e eis Wlepdetedr aatiéghdeyehl :
sel ector 116 under . cont.rol of crrc '
despreadi ng ﬁ'@% cef 132“? 1vision, s’a i?j Fﬁceﬁﬁo b@}[é‘gsﬁyﬁtgaer for
signai 114, (Herguibul af hQﬁﬁarreagﬁh Wy dl?erﬂ? &Ct&fnhfin

104 which pr
in a nornal Cﬂdérdmmwmwhe metleod and Ifystém afﬁmaspremmtninvmttmn As

despreader si e ect 6 seI ec ) de eader 114 from
alternate si gﬁﬁ'ls‘?gﬁ‘h dinchides; anignna 7§ for el e‘ﬂé

si gnal soyr Ceyd h8miiftingd R gnéd@tﬁ‘oﬁ? g3 bofit G@Mﬁ“ﬁﬂ&'taﬂ’faltemate MA
despreader 102 Is directed to srgna characteristic neasurenent circuit

120. A si gnetmoanimation stsysteral ue 182. phisduexamiplesi gmal atteanatet eVt ic
15 measurenent cirgcuif 120 is then input [nto control citcuit b‘gﬁp-{e

enbodi nent s 0?0%1’18}“% SBENSIS 2 HREMBHBIRAKON. | SYSie PSHg,i3 ™
described bel guekd seRbe Aiffeferlt! Bom® AMMA: CDMA receiver 92 includes a

CDMA downlink traffic path that includes down-converter 94, gain
2  control 96, filter 98, analog-to-digital (A-to-D) converter 100, despreader
102, and CDMA demodulator 104. CDMA downlink traffic 106 is output

by CDMA demodulator 104,
Down-converter 94 performs a frequency. translaﬁon from the

radio frequency signals at antenna 56 to a lower intermediate frequency
25 which is passed to gain control 96. Local oscillator 108 provides an input
reference frequency for down-converter 44.
Gain control 96 may be implemented with a variable gain amplifier
which operates under the control of signals from control circuit 110.
A+o-D converter 100 converts analog signals into a digital word
%  which has been sampled at discrete times.

|c st gnal 106 for operatron'mu~



Al so provi di ng inputs for control circuit 110 are reference |evels .
124, control. signal-s--126,--clock-128, and optionally nmeasurenent signal 130

20 . from WO MA transcei ver 132. cDvA PERNSPARPET 134
is coupled to antenna 56 for transmtting CDVA uplink traffic 136.
CDVA transmtter 134 al so operates under the control of signals

fromcontrol cir&ich 4Higital word is input irfbt 8espreadd\ 102 andreeeire iduridg i s
coupl ed to antenna 56 fo%1 25 receiving downlink traffic 138 and
transnitti ngospialnkKCDMAT foperation, the digitalc ovardigis omulpligheswith  Ae

alternate- scheng. Alte ransgeﬁﬁer 132 operat.es .under

raat e, NA .. t
t he contr ol 9§PPES ggoﬁﬁjg?@o%ﬁ%?a@ﬂg&ﬂqe sourc 110. Such control
signal's may'-cont rgl ogaﬁlaérfdw&mﬁnl\&tuﬂr&era&?&& M the ﬁreseritr angention, 132,
the t'ypé of - MA used by dternate transcefver 132, the 30 precise
timi.ng .feor = slesprerdey signalo¥id iskelectetlf by despreader mighak selegliori El6inpder
-10- ., VWD 98/ 50909 . . . : : .
PCT/.US98/ 054h¢ dontrol °€ﬁ%ﬁ°h:¢§®8 1., ¥hen cdesprsading, spre soyres 412 is
al-ternat e -MaoidcBlb &5 1 1 $héoh ﬁg £ oftdedbseader 102 i
I'n operati gﬂr%?ie(r:ont‘rzﬁip\fg?lr%euidtesé%dfgg vé?ﬁg’glcl)rman uvi a &é)kma . CjOl\ISVI’H I nk
t.raffic. 106 directed ttoaCOM A aletnédulator ciddr which apraritles @DMMd®wnlink

communi cation __syste Bef ore the handoff is hquev _
measur ement teaffig %E’@Qamq ?%PP%’@M & Anermal {Eﬂiﬁ-@sa%qﬁ;‘ﬂﬁﬁﬂg mode. g
reportedg to : L O : ' hown
ARGy, © SRRy ShAAL MBS Siphal HBlech PR Hespreadet
denpdul at i .orsigmalel14frdm mltdrhate sighalBoairgnal8.ndins; oviken the signalefrom

| otziienor el - CDVA denodul ation node, .. despreader siag%%l _selector 116
Gl eets a siajternate signal cigres di18qisc upuk dnte sleppregqsr 102, t%?ﬂ?@%é#

gnal. 114 thatisqd id r - it htheadBefent circi€990.2

COVE downl | n{&i’rr_%?‘?‘%rcﬁl%%é ?fgg%%?ﬁ‘ﬁtﬁgﬁﬁcﬁ%ﬁtgn%é‘h thfasBent o CIBAL n
“dowsl.i-nk traAf isigrid)6 chayadteristicevaluet r122 spmthiced1 2§ asignal charaaterigtic
si-gaal's or ‘queues, which are input into control circuit 110 g[}ﬁ@ cl ock
1287 edpectingapyrement circuit 3209 is,then (inpwd tppcentih cfput HM0e T Weo e,
despreader signal; i86E S ' r Qedit L BI0R4 Pegnal
source 118 ?égggtaﬁlem%ts csifeflsp egge%ég?gggsﬁ%i%@\%ﬁc |rsl€i nput into despreader
102 The outgescribed belowdiesyelatice to FIGsi 5 ahtdi used by signal '
char acter St;l ¢ T™Aiso %Qgggdi%%r ]?I'IIJIIJI:[I‘ICS for control circuit 110 are reference levels

124, control signals 126, clock 128, and optionally measurement signal 130
‘20 from alternate MA transceiver 132. |

. CDMA transmitter 134 is coupled to antenna 56 for transmitting
CDMA uplink traffic 136. CDMA transmitter 134 also operates under the

control of signals from control circuit 110.
Alternate MA transceiver 132 is .coupled to antenna 56 for
25 receiving downlink traffic 138 and transmitting uplink traffic 140
according to the rules of the alternate MA scheme. Alternate MA
transceiver 132 operates under the control of signals from control circuit
110. -Such control signals may control the frequency of alternate MA
transceiver 132, the type of MA used by alternate MA transceiver 132, the
- ®  precise timing for switching to downlink traffic 138 and uplink traffic 140,

— 10 —



120 to ,neasyre a signal characteristic of a signal froman alternate MA

system A sy aracteristic value 122, the result- of -the gRoesdsRERR
i s 1 nput ifl\b’gr}g}g%étbrgol circuit 110, and nay be conpared with a reference 25;°

| evel recalled fromor calculated by reference levels 124. In accordance

with an agreed upon reporting, crjterja, contral circuit 11 eports such a
conpari son t Whigh @mEvo besrecsived and: Bansautted Yin @g@g"‘ﬁﬁ n$c
transmtter . . khent to the handoff decision has - .
been col | ect ég,ﬁ’ ﬁ%ﬁg&?%@ﬁ?g@?g off is nmade either by the subscriber 30
unit, the base st ghi@peraditn, dddrtfol eircait $10RecHivey al command viee CPMAfic
WD 98/ 50909 . . S ' PCT{ uso8/ 2]%,?47

pl ace or funSovorink jmaffia 106 toninitintene haadoff @rocedwyge 10 apnalternatesMA

desi . . directed t f daf L
Communt it i ofommugiciich “sYERLE", ReMRLl M hndBRCS mpiie Bowever, 4,
downl i nk t r aiphéfsuRemeiboftacksi ToRh | the MAS éomnheRichtions isgﬁte@d\_ tisrmade MA

downlink traffic 138 and alternate MA uplink traffic 14 .
W th refer eneadneported-ta ths, COMAcbase gtatian eantrollere Hedheembodimendck -

di agram of a,first di f a sign characteri,sti .measur. nt
circuit whi cﬁhﬁ’éﬂ" Bﬁeﬁ.\g‘dﬁnﬁﬁm& 5%?85?%389' ?shbr_g‘.l % %é?l%e%ysi\gfﬁr A he o
present inve@pNA dmblllstiok Rddes AP anCAREAGEIE MR isignal MRAUIEATE -
circuit 120 includes narrowband #ifter 150, power asurenent function

152, and1d nt egodeor 154. Thus, the output of signal ~characteristi.c-

 period of Cino. Buthentmal CIIMA varaiodilyibe Pode, epPRedy SEnal

reference le ' {1, | I.LWidnl bsrak r el 'sotirte - 112 fo
measur enment \éleiregtclﬁt GIligo Slei'sec%eaagutgrl%%{ grgflr{gng?%}rao‘rinﬁgasi ngl'éc’ AMPS pr
communi cat i ordespyerden sigaahdll4 that isdibpnot ihtd tdespté&gleraiddhe Inuthis mvode,

t he bandwi dth of. a hannel. , L.ch js 30, kHz. V.t

ref.erence no#%¥¥{€6¥g,§ aﬂmtrgg&? ggébs a“%gé?}a%ﬂﬁ{}tﬂ%#%fl%

si gnal char aghpd @mmwamnha@ﬁa;qwmdy GLIHAY htrol sigh®dld 126 and -
i npl ementing the nethod and systemof the present invention.”  As '

i |l ustrated, tithing signald errgueiuesnwhith sargniiputh émtec control j gircuit 110 and
measur enment C&Eﬁr’?i 120 incl uydes w deband filter 156 and frequency

analysi s cirPt* 158 TePREGHETEti on, wi deband filter 156 nmay, for exanple,

be 25 set 10 recen) e aftePRataNepA " hltakufEnene mede; des e?*'ﬁgﬁﬁi S.
Frequency analysis circuit 158 nay be used to performa Fourier tranSform

on the filtersetectonyikl6. s€lects a Fignal efrom aaltémate nsignake\source Mg for the
AVPS f re%JenCde%spr;aré)erP s%%)’mgf ?!14 %v%’%l'tbl%si%psi}taitﬂtg n&ésp%@é’de%%z\fw&'ﬁg onl?t¥>ut of

despreader 102 is then used by signal characteristic measurement circuit

120 to measure a signal characteristic of a signal from an alternate MA

. system. A signal characteristic value 122, the result of the measurement,

is input into control circuit 110, and may be compared with a reference

2 level recalled from or calculated by reference levels 124. In accordance
with an agreed upon reporting criteria, control circuit 110 reports such a
comparison to the CDMA base station controller 30 (see FIG. 1) via CDMA |
transmitter 134. When the data pertinent to the handoff decision has
been coﬂected, the decision to handoff is made either by the subscriber

»  unit, the base station controller, or at some other location; the specific

— 1 —



be sel ected as the destination base station of a handoff fromthe CDVA 30 .
systemto the AWPS system ' _ : -12-

WO 98/ 5090JVO 98/50909 : PCPCUA5POHY27 .
Prior to neasurenents by signal characteristic neasurenent circuit -
120 shown in either FIG 5 or FIG 6, it may. be necessary to set an
appropri ate phice at fgattionainturit that (makes| e decisimpdadipgtoube system
measur enent ﬁi rcuit is used, and what nultiple access systemis to be

5 neasur ed9€¥gALF-0l circuit 110 may set gain control 96 in an appropriate

manner so that a | n f??:¥m? ikl
ref erence now to Wﬁ?%&%ér‘gmﬁsﬁgepl c :%I a |°gff1-?%t\‘/%?enl chs)inému on
flowchart whipdteirs| vabsaites rie 90Bwilb switchpirofro usinggCDMAndownlink traffic
al'ternate conmunications systemin., accordance with the presen

40
i nventi of. A306 pnd<cPMAJuplink t3aficlds e gisng attepnajer %B{IPkeFégﬁl‘f er

.passes to bl ' LWaptializes the subscriber unit. .
This initia ?gﬁ@%%géc&é%wgégﬁcpggmf erring paraneters and
negoti ati ng -prot o4Mith befevr@eie hbw ROSHG. B! tHetecizntepictedl aantbrehdetailed

subscriber unit. Such an initialization process is described jn greater
15 . detai| blodsy diagnamefof encdirsh eppodiment . of a signal Qearactemstic

subscri ber unit measures .a si ch ristic .0 ' : from
an 8l Ler nat e BASTRRETE habt Hiich-PRY P Hobd abe ey, e ethod

bl ock 204, ; S%H__@s@ﬂséff &i‘éﬁﬁies@ﬁi/ iﬁ_ﬁeﬁﬁéﬁﬁplﬂssﬂmhx\mé@, géignal ichafw@iteristic

MA transcei ver in the subscriber unit as illustrated in FIG 3, or with an

20... al.ternameeagramendr ceipenit ci12Buiincludeshenatosdiansk filiar: 320, IPQWEF at ed

in. .. _-... the exanple of .FlGg,2. Yet anothe f [peasur|

Ll ter nate WamessuRRER: dufcon 1527 andCineBRRaE s b, FREGHRDE SEnal
illustrated icRafddteristic W@lstrBm@nt circuit 120ChIYy beGLe¥Bnat@Y Péwer level
reconfigured to nmeasure a signal_ in an alternate MA, such as

ANPS. 28ntegrated omer e pesiesLof idmene Sudahe a powevnleyiel nualue; jaay be
subscri ber unj ' tionally. SUr es. i.gpal r | SLl:Ge:Qf @
Si'onal  { Fom CiRRATeRdRe reftRd vl BESRER icl 4407 1t SORRF LB bR, 2,
bl ock 206.  IlMesdtifément circuit $20MHNIALLEE W Sigid, flom SassingleBAMBS -
optional because the signal characteristic of a signal fromthe

current MA syommumsatieny systesy shannel, narroyband &liend§grmapde gmad to
However, So%é%%ﬁ%dﬁ%f%‘i\ ARIPYWRANKS), which is 30 kHz.

‘With reference now to. FIG. 6, there is depicted a second

20  embodiment of a signal characteristic measurement circuit which may be
used in implementing the method and system of the present invention.
As illustrated, this second embodiment of signal characteristic
- measureent circuit 120 includes wideband filter 156 and frequency
analysis circuit 158. In operation, wideband filter 156 may, for example, be
s  set to receive a frequency range that covers several AMPS channels.
Frequency analysis circuit 158 may be used to perform a Fourier transform
on the filtered signal. Such a Fourier transform may reveal several
AMPS frequencies from several AMPS base stations, any one which may
be selected as the destination base station of a handoff from the CDMA

2 - system to the AMPS system. -

—_—12 —



- 13- . WD 98/ 50909

PCT/ US98/ 05Q47 conpare the signal characteristic of the
the al ter natgvéegi(ﬁ&s“”9 ﬁ'%?km 0&

the signal characteristic of the signa rom
current MNA. After taking the appropriate signal measurenents,
t he subscri ber unit reports these signal characteristic neasurepents to

the base station SPriogdéaunsasurementsiby signalcharagterisisc measprement Girqudt | 5

dur i ng the 1 i SR in, SREF TS 8 of HIESRe: VRS BhclEuiyNd Sehn 1y
only be reporggskopridthPain at g%ﬁet@ﬁitfblc% {SdeFICV £)5 hme@endlnzg,upmrwhibh he

absence of a si‘gnal characterlstlc report is _interprete
measur ement ohegsyrgroenttirauit fie used, amde whatgmudtiple access system fpte beat

the step at block 2 ot. be. ngcessar f _the

to let Trb smeereih Ghrdlocirui CETAG ket eathaniity 98 it an appiBAlC.
the subscr i boinafikr 88keHa? FalidHfiEsAlientattBlay BthddwOr Li g si gnal
nmeasur enent val ues. ter all signal characteristic neasurenents

have been reportedWmh referarice mowr tn FIGN7)h Hseresisadepictesh at high-level ¢ logic

Bl Lornat e VA HemeBATCaIEh s tragsﬁsﬂwn%@o@gﬁ TN B AN Wb
what ever reasgiferrfat @ar&ggi LIE'&%%E@I:{SO usggate 3‘15 a@@ér&c@a%tht hhePry Eﬁt R

iteratively returns to “the signal nmeasurements. |f
t he systam deireremitiors tAstillastratedyfthespimdess beginsbat btk Zﬂ(bandhtheraaftent

MA“conmuni cations s the al {erpate ste _
t he process tﬂﬁeﬁégg?]ﬁgkeiﬂ §rein o, girocess %éf%ﬁ L}k‘ﬁa -bés?ﬂ can -
accept.. the SUPRES | BfialliAkon ;ﬁ-ﬁcéésl UsHvVGlve sferriﬁgoC*Sal?ﬁﬂtﬁe:’ce@§3 and

If . the alternate system cannot accept t e subscri er tr
process iter anegeﬂlgrnmgt protodods bbevkeetD thenhbasei rstatien meantrodlerntancr the

updated. If th ernate nmuni cat S, system can cept
subscri ber tr%’fet? T(l\)/?é@g EBO%IEH*W;&Z@?%' PIRERSET 1 S\N%Fﬁ“&b?é}a‘f‘t&‘?ﬁf% VA
comuni cagi O”déﬁfﬁé[buﬁﬁnﬂ?i’éfgﬁé’&e%ﬂh 214. This step may be 30

¢ _

I mpl ement ed by communi cat1 on between e current MA base station
controller and t hel\ééxt,eﬂmastd:smblmsnutMasumes:arsigndlldiarwtanstlcelf a\/&glmaie
-14-

'-

from an alternate multiple access communication system, as illustrated at "
block 204. Such a measurement may be accomplished with an alternate
MA transceiver in the subscriber unit as illustrated in FIG. 3, or with an
20  alternate MA measurement circuit in the subscriber unit as illustrated in
the example of FIG. 2. Yet another way of measuring the alternate MA
éignal is to use the current MA receiver, as illustrated in FIG. 4, wherein a
. CDMA receiver may be reconfigured to measure a signal in an alternate
MA, such as AMPS. _
25 Aftexj measuring the alternate MA signal, the subscriber unit
optionally measures a signal characteristic of a signal from the current
MA communications system, as depicted at block 206. In some
- communications systems, this step may be optional because the signal
characteristic of a signal from the current MA system may be irrelevant to

@ the handoff decision. However, some systems may be designed to

— 13—
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station control |l er communications |ink 36 (see FIG 1). Coordination of -

t he handof f Wn98/508@9 ude paraneters such as a destination fre(RCHU§IHMS04Y
channel in the alternate MA comruni cati ons systemand a specific tine

for the handoff to occur. 5 After coordinating the handoff, the
process perfo R A :
comuni-cat i onEd'gi?/lgtg g%th%g{%%qa %?cﬁg{?g&g of Eh%/k@&%@(lg{e ?égrrt]elg%g Iev_[rr?‘ géth
iIlustrated athebbigekl 2hfracheristi¢ bf bl gipfad from thbetuseent BBAl s of any

cel l ul ar conmmuni cation syste t he handof f bet ween . (of0) I cation
systems with diffeAdHr gHd\e aPprRrripie signal, measpremerys ltﬂ%tsu{ griber
subscriber tr ' i by JRE 450
rocess of podpd fersit Bised Senal HaRtdtidl ik Eents to the base Hation
first MA 50 acomtrollst,cas illastastideat Wlbdk 208ecThd &iterin for repbetingesignaht ed
at bl ock 218. ... Wth reference nowto FIG 8, there is, ,d(ipi cted a
more det ai | edcharacterisficmeasyrerents may bgtregatiateqd  daxng Bre initialigatiomg a

subscri ber unj r.ch t . t.h e Y | S ) I

the initi a1 zBrvesqureRTRoEk M0a, Sarme eSS R e Al Sty B rhpotted sERREy
passes to bl ogkcedd? aMefaim threshblte Palesswheesias thee abseacdadf dPsignal =
conmuni cation systemtype to the subscriber. This step may -be-inplicit’

i the subscr Fhefacteristid tepert js itterpreted ash meapareroent obacraustilpw the
al t er nat e“’COgggl%ﬁad &%jﬁéyst em type. The al ternate communi cati on

system type 1e, specify an AMPS system a TDVA system a

GSM-system or any Nuteahat tansiebtitAsitck 208 nidy) hbPbe rieessy SF hé Bystem is:- — -

After receiving the alternate communi cati dn systemtype, the 25 . process
sends a frequégsignedsto det theguhscyiben desidéhivierl sangs syhpye ttige handoff, in

I VA ' | . i1 d logk 3Q4. Th .
frequency |1 s G e ACHPSEHEEE i pok 2 he e splofh rper P Feperting
at. var i og%rm&geagﬁltérﬁgﬁf ValudQr exanple, an AWMPS system

Alternatively, a frequency range may be specified wherein the signal
strengt h, ¥or ot her Agfter all pigmalceharactesististmeaswiementsr have rhegncyaposteditehi n -

E E-g_ range nay tﬁg current rﬁﬁ?{,&gg spa%folﬁ tcgnttrgﬁeg%ﬁg fr%éésoﬂet%%tiﬁgé m{ether or

' not a handoff should be attempted to the alternate MA communication

system, as depicted at block 210. If, for whatever reason, a handoff attempt
should not be made, the process itératively returns to block 204 to update -

20  the signal measurements. If the system determines that a handoff should
be made from the current MA communications system to the alternate
MA communications system, the process then determines whether or not

~ the alternate MA system can accept the subscriber traffic, as illustrated at
block 212.

25 If the alternate system cannot accept the subscriber traffic, the
process iteratively returns to block 204, wherein the measurements are
updated. If the alternate MA communications system can accept the
subscriber traffic, the process coordinates a handoff with the alternate MA
communication system, as depicted at block 214. This step may be

%  implemented by communication between the current MA base station

controller and the alternate MA base station controller via inter-MA base
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Nex-{--}-----t—--he----s-%ﬁi' unit receives the reporting criteria forPCT/Us?ﬁﬂaHi ng
measur enent s Signals from the alternate NMNA comuni cat 1 on ;
system as depicted at block 306. Such reporting criteria rray i ncl ude -

instructions not to report signal characteristics fromtheé ternat? VA
that fall bel stationt condzoler) communiqatiens tlirk A6sisae FIG: 1) Oovg@sa%eo 0

request for a,yre be. i rpreted.b e ' er
L e reasr enthis Rgpdoaycincidt Riafhitoie bk B RSt freqtRy & 4
The reason fOEha&mél ICRY hitBehaftel VA i dpifitiriieations afiétdn and aespecifiitime
traffic between the subscriber unit and the base station 10 controller.

Thereafter, tfor thechardoffidgaracutes the tim ng of aI ternate MA signal _
measurenents with t curr ns ste

illustrat@d at bl o&?%’o%oor%%?\hﬂsgﬁﬁ% % fs iPh ﬁ%i&lae‘ﬂél?ﬁc?ber
bei ng taken ahaRASHEHY %‘ejcﬁh@ﬁt r ¥@indnufticabioRs. féiﬁtﬁ) th&esltdmmaten! y

upon request. Initialization process i$ then term nated, as
i ndi cat ed at MAcdommunigdfion system, as illititratededteblonk2160vAs cwiih(ixalgdoffaer e

is depicted a nore detail flowchart which illustrates t ess of-
measulrol ng_a- sPgfgen ﬁﬁﬁ%é’? @nysesliulap cogmunication systemy, t E? ?@Fﬁ{;??%%ﬁ&” |
conmuni cati 0“% ﬁfﬁﬁ{ﬂ@a‘&b ﬂé“ﬁﬁth dnffei‘\ézx{thl\/f./!i'.se | Oﬁip%t% ek

i nventi on. rat e precess I ns a

thereaft et pashasﬂtemdﬁsnmbeﬂwfhffmma limnptundsdymtemqmednm nes whet her
or not it is tinme tg neasure a _sign 'charact@lst c of a nal .from
an—alternate MA corfi$niRIQFESn °§y§? ming; @ handoft (frem (3 ggmrpg cation

measur ement , tsggtem %ﬁ%g filsE M ¥ oY drRRen #teaab!n bystei Will¥ of SecbBHCMA is.
measur enent . a neasur enen
predet er m ned thex eerminated abblocla218.equest ed by a base st at i on controll er

in the current MA ation system_The tinme to take alternate
conruni cati on syst g&‘%ﬁ EREHOWelp ELGnagdhers: &y d&ﬁﬂ‘i"ﬁg 3 HRo® detaﬂed

initializali o aeee %ﬁlcha?]l&&'f‘ﬁfe'sbﬂ% WrbBedsbE Eﬁﬂﬁﬂlztlﬂg C#%u%g}'lg%éﬁmt Vo

98/'50909
If it is ti matoo:tchﬂg to thenpiesehtriavieationt.i c Awdiusteated;, tHe dnstialiaation

e et ﬁLHq%SeJ%%%%?%' tlaek S0, Sngriherhater, paman o Hlokpbd Teersin
the process sends the alternate MA communication system type to the
subscriber. This step may be implicit if the subscriber umit is 'ohly

20  designed to handoff to one other alternate communications system type.
The alternate communication system type may, for example, specify an
- AMPS system, a TDMA system, a GSM system, or any other standardized
multiple access system. -
After receiving the alternate MA communication system type, the
25  process sends a fréquency list or frequency range which is used by the
alternate MA communication system, as’ illustrated at block 304. The
frequency list may include a list of frequencies of control channels used at
various base stations in, for example, an AMPS system. Alternatively, a
frequency range may be specified wherein the signal strength, or other
2 signal characteristic, of several .fr.equéncies within the range may be
reported back to the base station controller.

_— 15



bl ock 404. In some enbodi ments of the present invention, this 5 . .
confi gurat | on process prepares signal characteristic circuit 120 to take """
t he E’ and may al so set various filters and galPﬁTélﬂ%’Qi%nts

SO : that the maasurerrent circuit may provide a valid neasurenent. This-
subscriber configuration process is described in greater detail wth
reference to FI G NektbaheWsubberiber unit N&é&mvb@eméoeqsartnﬁscmmat hfor

signal characteristic of the signal fromthe alternate comuni cation -
system as ilepesting ednaasuxtemntaoesof - signads pr s r etheys ; |

590 o B il SeBBt, L AREILY o b 56" SUE ot e,

taken with mgem@hdéommtﬂiﬂso otf td %Faw 3 @ua&ﬁrﬂﬁﬁ@cﬂtbﬁ{ Othe. or
with a dedicatéd receiver that receives alterna signals; or wt h

t he 'r ecebveralpermate dMdé¥ thatefadl belGMtaethRShD&ﬂtsY‘idueerThus, ﬂiﬂ'tﬂb§@1§<’aﬂfcﬁjs S
subscri ber architectures ar descrl be ref erenc Fl Gs

Af ter” maki ngrSRONSE dRaTe érﬁeﬁqrg g?ﬁ dtErpre f"h l%f)lﬂ&% e%aSSQZ%tahon

reconfi guresediRoREP$S"d Hg suﬂéxheﬁP lof P valhe TH&F FlisOBeloW HHE aBHdP D

communi cation system as depicted at' bl ock 408. If the circui sed to

measure the #irgaboldhalhet eedsoni dor ssuabt nptmgetxytermlep@@ttof redmeene .
current MA transceiver eriod f ti et ween, bl o 404 and_ 4 '
shoul d be ni TfRA aﬁfa% Sg’&r %rs gg?rf ol ho?ng 3}&? bpsk of ﬁag’pﬂrbd

25 10 A&t,ﬁfmn@gonflgurl ng the subscriber unit for normal denpdul at i on.

in the current MA commruni cation systém the process determines whet her

or .not the alterndheréditer} theproeess urqmaiesrvﬁm tialing, ofealternate MAusgnai ed--
at block 410. 1f the neasurement was val.i rocess ends,

depicted at TEASHIRments oot she pCuEFent: | mréﬁtﬁmmgs 0
not good, thanpipaRaSa@BidR! S0d. hSu@ﬁaﬁh‘% GH&Hbn H{!{g‘l LA 19 @S afEihehts

.such as filter and gain settl ngs Icte ock 414. Thereafter, the
-17- being 9&Ke&x039predetermined time intervals, or measurements taken
PCT/ US98/ 05047 eprocess iteratively returns to block 402 to await
anot her YeasBPBHERON r€quUest.ie  For obvious reasons, the subscriber unit

Wi Il probably be rgfej xﬂlﬁghzanont roteE SR tﬂﬁ?r@fﬂlﬁfﬁe&hhﬁ %&ﬁh%éd"ﬁt 6k he.

next opportunity to ta asur enent . ref erence now
to FIG 10, 8Mre is depicted a nore detalled flowchart whi ch
'ITustrates the PRASR> 3 e];ex(l:coem;tlo A to FIG. ge eelr\ée{s dgplcted a more detailed’

flowchart which illustrates the process of measuring a signal characteristic
20  or a signal in an alternate MA communications system in accordance
with the method of the present invention. As illustrated, the process
begins at block 400, and thereafter passes to block 402 wherein the process-
- determines whether or not it is time to measure a signal characteristic of a
signal from an alternate MA communication system. If it is not time to
25  take a measurement, the process iteratively loops until it is time to take a
measurement. The time to take a measurement may be set at
predetermined intervals or only as reqttested by a base station controller
in the current MA communication system. The time to take alternate |
MA communication system measurements may be negotiated during the

x initialization procedure, as described with reference to FIG. 8.
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measure a signal characteristic in an alternate MA comuni cati on

Syst-em-- ~ﬁ@ﬁgaﬁgemmﬁthvPhe~nethod of the present inventi onpcr/O§98/05047
illustrated, the process begins at block 500 and thereafter passes to bl ock’
10 502 wherein the process suspends code division nultiple access tal king-

and listening, or_nodul ating and denodul ating. . Note that the process
described in rel alfiibis time|tg take a pigeval ichara e’ilﬂl'éﬁ’é%aﬁtgegl%ﬁl\/& Peti&NPer

which is used to nak ' I gt S ' f@,ﬁég@gl
froman al te&ﬂgf eﬁ‘fxﬁﬁﬁeﬁ}%@ﬁ&gﬂﬁg‘%ﬁgg%{s‘@m@é%ﬁ' gé@?ﬁg&%gmc 5%r ecelﬂ\lleer
shown in Fl Gulkcriber unit for theXlterhie MACsighab ehéasduremerdyl asodepicted at _
frequency to receive an alternate MA conmmuni cation systemf reqt %ncy,

I

as illustratklpckt 49fockin somgoembpdimentsy ohythee presENt olnyEntiQy ) thus

oscillator 108 mith.a control signal . f : 0l . cl ' i
subscr | bar STALBEH T SEPRR Pk e signal SHERGEHMEC Ktk 140 1o} tke Phe
l'ocal oscill aicsuréi@ner Qﬁﬁsﬁlageiﬁo tsee varitia filers il gain adjustneersist 56
receiving the signal fromthe alternate MA conmuni cation system .as
depi cted at thaicthesogas8iennent | gircuibrmay| provideia valid mgasswgment. qé‘!lgnal's |
to gain contrqol 96 and filter,.98 in preparation.,f .Teasurj a4 ..Sdgnal
{rom an ol £ cPUGETER COnHBHFLHOR oreperol Jeaibed i gatel) dbg) a3y

and 506 may bger&{etbad. aSele@nfiguring a  tuner to receive a signal -
froman alternate MA system Such-a tuner is shown at reference -

numeral #42 in Fl Blext, thiexproceseenmasuess thelsignal characteristia of ribeesignal

despreadi ng 'signal fqr use in, the COVA despreader, as il rat at.
bl otk 508, e bedisroate Do Gmimtinire Go8 cyptaray b alygmatnc, kBl &b,
swi_t.chi-ng degpr.e ' hesttor 1t {2t & si 1sgtgagé-th,
source po's‘i"t?[gn£?g@{eﬁ§(gggg%%§adert(')stihé;s;gllér%luag%l%sé?'rom als%gg}anate o
-18- . WRcosdBRO0® the architecture of the subscriber unit, the signal

'PCT/ US98/ 05047 si-gnal ,source 118. Alternate signal soyrgce 118 may be
a series of Fagargment %‘%?ﬁt_axkﬁpcwl%} Gmaqac‘l‘bég‘?’éﬁfm}/ﬁ ué‘(ﬁ’ 5}1’@5?3& '
that susy e”dMAht?%modulﬂ%%PBF e d&ﬁé&é’feﬂ%céﬁrlegetflﬁfe Qéégﬁ'eslgﬂ:ematle M%

After selecting the alternate despreadi ng signal, process enabl es

t he -al t.er nat &i i gnavitbh #he aeeeiveri portiars uok tiee taltémnate tMy txanskgivex.ed
at bl ock 510,.,This_st.ep may, be.acconpl.ished by cl.earing, registers or

ot herwi se r e nFRHPYR F w&&aé:gﬁgﬁ?@rﬁ%a%ﬁr Qﬁ%‘fﬁb% e treffbgnce to
Thereafter, tP)gscoAfi guration process termnates, as illustrated at bl ock
512. 10 To configure a subscriber unit having an architecture such
as that After making the signal characteristic measurement, the process

2  reconfigures the subscriber unit for normal operation in the current MA

| communication system, as depicted at block 408. If the circuit used to

measure the signal characteristic is not completely independent from the

) currenf MA transceiver, the period of time between blocks 404 and 408
should be minimized so that subscriber traffic is not unduly interrupted.

25 After reconfiguring the subséribe_r unit for normal demodulation

in the current MA communication system, the process determines

whether or not the alternate MA signal measurement was valid, as

- jllustrated at block 410. If the measuremeht was valid, the process ends,

as depicted at “return” block 412. Alternatively, if the measurement was

 not good, the process adjusts the measurement configuration parameters,

such as filter and gain settings, as depicted at block 414. Thereafter, the
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illustrated in FIG 3, the configuration process may execute bl ocks 502,

504, 506, and then junp te -bl ock 510 to-enabl-e-the-reasurenent SRR
circuitry WO 98/5090% n second MA transceiver 80. In a subscrl"é’E’USMSM‘T .
havi ng architecture depicted in FIG 2, the neasurenent configuration-
process 15 may execute step 506 and then skip to step 510 to take the

Teasur eMent  proceld ar2¢EAI rdirAE AR LRIER1108 1 toC hivkit dnofiir biéasiuedfiaht
oscillator sp nec ssary ecause the neasurenent circuitry uses an

i ndependent Itmm For obwious Ireasons5@he subscriber unitnwall rpmbyblythe retwmved on

-descri bed above pe ts a handoff 20 from first nul ti

communi cati on %%f%\%t@%%n&’ tW"BF’é‘g or the next Qﬂfﬁ'ﬂ:gﬂﬁﬁg F‘br‘fa]é?sat em
wherein a duall“h légﬁcr_l ber unit .  assists the handoff by neasuring
signals fro e secon mul ti pl e access " system at the subscriber unit.

Ahpl ]thraI i By Iof p: | Withereferender ﬂt‘)&mtcthIl[g 10, therd- gmdepmtedtahmm d.egﬁte&i of
the first multip acce s_comnuni cation 25 syst e .not require

t her eby | ower i@ &Sé-ld’ofl lustrates rther precess o ‘é‘l‘g{s&‘é'?‘?gté BEEVEL ¢ iR

| nter-system handy fé signal chaﬁ'a&%}isﬁc aftf %tje?nact eRhl ‘i'to%ﬁ‘mﬁfc%t

descri bed above relate ng-o a subscri er uni rom a

systemto an gydéms yist&ftordance With Prhien ehétherl afdtheapirésemit ciriverttiort. esAﬁ
the present invention my be 30 used to performa handoff from an

communi cat i onllipsradnds herpyocess begineat lodo #dmnck thesralips magses to % lock

-19-

PCT/ u598/’85o4560"0"‘%4’"138ig e PRRgeRs, UsRends, cofle division n‘é‘“é fipls ageess, falkin
characteristigad listenith@y orbamtwlases aad; deﬁfddtﬂaﬁﬁg Note hat ither mtsem -
‘that uses an i ndependent. measurement. circuit, subscr i ber Ul’ll t that

shares a | ocafescribedgiftirelation tei FIiGi 10 specifieally rfg}ﬁ@%l'@ei COMA; peceiver

di ffer ent MA u Sse

fecerver 10 nipigcistused @BURRNS Sfnal MatidfirstRoidshiemanty 4 d B
alternate MA fomiuahcaliegiate MASY&saRuSitabion @deemﬁcsﬂd\erasmhe bEDMA so

that the despreading operation is suspended and the alternate signal
passi ng t#r outRFerTRY showndadfedber may be anal yzed by integrating power

oyer a narrow bandyg ¢ h& ﬁ%cg&ajf,ég|tﬂgn?)lc\éin%ggi?@g&ng{egggﬁgﬁgﬁosp&%wgr’gn

I n some enbodi nentsS © e 'present Tnve source
118 nmay be a ahema#tki MA cognehnicadionisystanhfieqaendys e iidusteatedt at blockf

an alternate %4.Si nmaétegrmgly rc]aalllssedt thoa;et lo\c/:gl ggg{ﬁto%hfﬂrsaﬁ}lt rlasécaln(%xs'ol sFlOgrnaI
from control circuit 110 in subscriber unit 90 illustrated in FIG. 4.

20 - After setting the local oscillator, the process sets the signal gain and
filters for receiving the signal from the alternate MA communication
system, as depicted at block 506. Similarly, control circuit 110 may send

- signals to gain control 96 and filtef 98 in preparation for measuring a
signal from an alternate MA communication system.

25 Note that steps 504 and 506 may be referred to as conﬁgunng a
tuner to receive a signal from an alternate MA system. Such a tuner is
shown at reference numeral 142 in FIG. 4. Next, the process selects an
alternate despreading signal for use in the CDMA despreader, as
illustrated at block 508. With reference to FIG. 4, this step may be

%  accomplished by switching despreader signal selector 116 to the alternate

signal source position so that despreader signal 114 comes from alternate
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exanpl e, sugh a signal nmay contain multiple discrete frequencies that'can

15— be usedm;d)g ct--t-he-power—-of-nul ti pte -alternative MA si

The foregoing (ﬁe%%:@l ption of a preferred enbodi nent of the 98‘?)'1%\9/%/% %%n ;
has been presented for the purpose of illustration and description. It.
I's not intended to be exhaustive or to limt the invention to the

preci se form signel segurre Al Alternate signal\emuirge ildﬂgnaydoqomggnigs of izerog or

Ihtfthbth Thnbd't h d
Lo provi de. 1t NERBbG I IRTuGORAIGN 81 CORSIARE MALrbe Al REFBHS o (5

practical appyk, g;h @ rdtfore iR ble ﬁg%ﬁe’i‘ﬁd@fdi nary skill in the art to
utilize the inv var i ous enbodi nents and with vari ous

nmodi fications as au%ft&selemhng) thé eltpmate ddspreadingrsignehythatprdcesd enabies

25 nodi fi cat, and ations .are withjn the scope, of the inventiaon.as
det ermi ned by d@@cﬁlﬂascmféﬁtqnﬁt’&me@? E nt, QiEsitTRees gepicted

the breadth tge \MS%% gggeym& dtép "ty bE I covnpRitbF BYf RS Hebistéd: or

-20-
PCT/ US98/ 0504 8therwise resettmg signal characteristic measurefiesitnscircuit Wm

clained is: hod in a cellular telecormulcatlons le(:m
far: perform na']igreafte&', stl}SSE‘Pn WItIOm AMocess temaninatey, aAgipsirates

comuni cati ongygystem 3 to a second nultiple access: comuni cat i ons
system said nethod 4 conprising-the steps of? =~ 5 - - --from-  a

subscribew unit i nlbocmﬁigﬂﬁé la®ubsetiber smitl having anihidhiteetire such as that
access com"rum]iatloné SySCﬁ{H peasurj'ng a signal characteri'stic
a-si-gnal . f r omildgsteated dp il tthSIC@né@?ééBOBmﬁ?ﬁsc@ﬁVcﬁi@c‘éSﬁsm@ﬁ*% 502 504,

t'? -produce a ghgnalg %@haﬁﬁﬁﬂ b Blocﬁl_gfﬂ to enable the measurement circuitry

within second MA transceiver 80. In a subscriber unit- having
architecture depicted in FIG. 2, the measurement conﬁguratioxi process

15 may execute step 506 and then skip to step 510 to take the measurement .
with second MA measurement circuit 64. Setting a local. oscillator is not
necessary because the measurement c1rcu1try uses an mdependent local-
oscillator 60. _

In summary, the invention described above permits a handoff

20  from a first multiple access communication system to a second multiple
access communication system, wherein a dual mode subscriber unit
assists the handoff by measuring signals from the second mulﬁple access
system at the subscriber unit. A plurality of pilot beacons transmitting
signals in the MA scheme of the first multiple access communication

25  system are not required, thereby lowering the cost of infrastructure
necessary to enable the inter-system handoff.

While some of the specific examples described above relate to
handing-off a subscriber unit from a CDMA system to an AMPS system,
the principles and basic architectures of the present invention may be

%  used to perform a handoff from any MA communication system to .any
other MA communication system.
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9 In response to said si gnél characteristic value, configuri ng «~said .

10 ... .  subscriber-.unit -to-communi-cate wth sai-d second nultiple access .
11 W@ 98150908 cat i ons system and 12 ~ performng PCT/USTHUEIH per -
handof f from said first nultiple access 13 comuni cati ons '
system. to said second mul tiple access 14 communi cati ons
system 1 2V arioushenéHishofl ﬂ\easmngoalremte M ssignab chiazacteristics
according to claim?2 1 wherein said signal a{,act er| sti (_;th S|e%nal
strength.  have been descnbed including: a subscriber system af; [as

WO 98/ 50909 S 47

1 . Tindepsndsmt; Waﬁ’émIBFm ncdrcéng’u%ggp P%ré}?e han otﬂi1 a accorégl %Sfc{t&gp
claim 2 1 o¥iALRI" HebwheRUrhhBtdvess fos - tamdifferent dMA’systreina s a
code 3" " division nultiple access system and said subscriber unit

i ncl udessa 4subsdﬂiepr1mﬂethaisusﬂ§ a reeopf Wﬁdg@%lfec@cﬂﬁr iRe AU A st ep
cel octi ng. ansigmel hatadlgaznF S meer tmy B qEeAE M cpmaiunipation
~ .system. Such a CDMA receiver may be set so that the desPreadmg

.operation. is suspended and-the- alternate -signal. passing through the .
despreader may be analyzed by integrating power over a narrow band, or
10 by analyzing a wide band frequency spectrum. L
. In some embodiments of the present invention, alternate signal
 source 118 may bea spec1ahzed 51gnal that will enhance the measurement
 of an alternate MA signal or signals that have known characteristics. For
L example, such a signal may contain multiple discrete frequencies that can
15 beusedto detect the po;ver of multiple alternative MA signals.

' The foregoing description of a preferred embodiment of the
. invention has been presented for:the purpose of illustration ‘and
description. It is not intended to be exhaustive or to limit the invention
to the precise form disclosed. Modifications or variations are possible in
2  light of the above teachings. The embodiment was chosen and described
to provide the best illustration of the principles of the invention and its
practical application, and to enable one of ordinary skill in the art to
. utilize the invention in various embodiments and with various
‘modifications as are suited to the particular use contemplated. All such
25  modifications and variations are within the scope of the invention as
determined by the appended claims when interpreted in accordance with

the breadth to which they are fairly, legally, and equitably entitled.
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7 , passing said signat—frem—satd-second-—nultiple access communications

i grial char BT RHRENC 0 haS “l!ﬂﬂ ﬂlmﬂﬁ!"mgecond i i pl e 15¢ DU

access conmuni cations system nal characteristic 11

val ue. 1 4. ‘The method for performng a subscriber handoff
according to claim?2 3 wherein said alternate despreadi ng signal

i ncludes a constant value 3 despr eadigphigisgnal . 1 5. The et hod .
for perform ng a subscriber handoff according to claim?2 3 wherein said
al ternat e desWlestdisndlainegdds: i ncl udes a signal having 3 miltiple -

presel ected discrete frequencies for neasuring power in 4 mul tiple
signals in said.second nmultiple access. communications system5 = having

different fr enuencuxemethod in a cellular telecommumcauons system for verformiing22-

WO 98/ 50909 -/ US98/ 05047
1 6. 2 The Sﬁbﬁq&ﬂl‘fmﬂ%ﬁff%@m ﬁgﬁﬁtgnu&phebmceﬁ%ﬁgm%m%@m;m

E!SLZ} " Pom 38 4 el CortiRIY egee% et tokithe crRg sti%x %‘03

produce a si ge@x!npnsmg the steps of

5 - from. a subscriber unit in communication with said first multiple

6 - access communications’ system, measuring a signal char_acteriétic of

7 ~ asignal from said second multiple access communications system
8 to produce a signal characteristic value;

9 in response to said signal characteristic value, configuring said .
10 _ subscriber unit to communicate with said second multiple access
no communications system; and | |

12 performing a subscriber handoff from said first multiple access
13 communications system to said second multiple access
" communications system.

1.2 The method for performing a subscriber handoff according to claim

2 1 wherein said signal characteristic is signal strength.

—21—



4  characteristic val e further—inctudes—perform ng a frequency anal.ysis.
of - a-5—-—=signal—-from—sa [ I3l € access communi cations system
to 6 - prod8oESWYnal paxmmﬂmmﬂmlyﬂkfrequency range. FCTUS98M5047
The nethod for perform ng *a subscrmbes hdoff according to claim2 1
wherein said step of configuring said subscriber unit to conmunicate 3
with said second nultiple access communi cations systemin response to 4

subscr i Hor w1t AEGRREIRd St Petorming & thsseBrn heRdef fRerdifg Rl ¢ °
conmuni gat i OnSwhEsdiRMshid Eﬁweﬂﬁﬁi%le aeééjé_s Sdoggﬁlurﬁhﬁ_ﬁéﬁé esystéinCis/ Al 86dd

exceedi ng a predeterm ned threshold. _ he net’hod for

per f or miang. adéwvisiory i meltiple daddesssystemn ngndo saidaismbacriber] unit t insludtes:| aidi ng
the steps of: 3 . fromsaid S&leCI‘,ib r uait nmeasyring a. signal .
char act ¢r i st A€SPreagderusing aespreading si an d”h?’feé’t"iﬁ%ﬁ:a%p?% Bng
communi gat i Oassiéﬂﬁt&{ﬁrﬁgtegfs?iéuﬁﬁtﬁer-indudesz a first system signal
characteristic Value; conparing. said signal characteristic val ue
with said first systemsignal 7 characteristic value; and 8

ot o) & aecoassHRE b AfertBle obu R TR AR O 42 REY XERIs

characteristic value exceeding said first systemsignal characteristic

val ue. L . s D d mi 3- VWO 98/ 50909
PCT Usod 05047 Passing saigl signakfromosaid sergnd suifip I ASFess SABYERRYCIERBAor 1
according to clai @ggtem tgr('yﬁ@{ Shid &ééﬂeﬁ&@n? adld configuring said subscriber
uni-t--t-e.-compunicate, - - - - T

9 .' ' measuring a signal characteristic of a signal from said second multiple
10 ' access communications system to produce a signal characteristic
1 - -0 9 value. .

1 4. The method for performing a subscriber handoff according to claim

2 3 wherein said alternate despreading signal includes a constant value

3 despreading signal.

1 5.  The method for performing a subscriber handoff according to claim
2 . 3 wherein said alternate despreading signal includes a signal having

3 multiple preselec’éed discrete frequencies for measuring power in
4 multiple signals in said second multiple access communications system
s  having different frequencies.
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3 with said second nulti ﬁl € access conmmuni cations systemin response to

o oer oot o NI 2

subscri ber 5 uplink a
transceiver to a 6 second ‘mufti bl e® access transceiver to comuni cat e
with said second 7 nultiple access communications system in response
to said signal 8 characteristic val ue. ' o
-24- 1 6. The method for performing a subscriber handoff according to claim
2 3 wherein said step of measuring a signal characteristic of a signal from
3 said second multiple access communications system to produce a 51gna1
4 characteristic value further mcludes perfonmng a frequency analys1s ofa
5 s1gna1 from said second multiple access communications system to
& produce signal power values over a frequency range. | |
1. 7. The method for performing a subscriber handoff according to claim
2 1 wherein said step of configuring said subscriber unit to communicate
3 with said second multiple access con"imunica'tidns system in response to = 7
4 said signal characteristic value further includes EOuﬁgurmé | sald
5 subscriber unit to communicate with said second multiple access
6 communications system in response to said signal characteristic value
7 exceeding a predetermined threshold.
1 8. The method for performing a subscriber handoff according to claim

2 1 further including the steps of:

3 from said subscriber unit, measuring a signal characteristic of a signal
4 from said first multiple access communications system to produce
5 a first system signal characteristic value;

8 comparing said signal characteristic value with said first system signal
7 characteristic value; and

8 configuring said subscriber unit to communicate with said second
9 multiple access communications system in response to said signal
10 characteristic value exceeding said first system srgnal characteristic
1 value.
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4--—-—10--— A nethod in aummumun um;" I!'II ti pI e access subscri ber unit for
2 - nmeasuM8sE99? gnal i 8 a signal from an aPFEURSYES047

multiple 3 access cormuni cation system said nmethod conprising the steps
of : 4 configuring a tuner to receive said signal from sai d
alternate nultiple 5 access conmuni cati on system

selecting a aIt eadl nal fo se in des ad r |n sald 7
code di V|95| _ ﬁlnée"g‘@ D %‘ﬁ'?? andgff ac ‘SECE‘F 3
signal §rom leﬂer@ix{ %&fﬁk%ﬁk&&ﬁ%%&x&%%ﬁé%ﬂﬁ & comrrlumf:&ﬁ@:St em

t hrough said desprea nmeasur i ng said signal
characteri stwmtlnﬁaﬂase«tondgmaﬂhple) mceess cominmieationid system in respionsel te
access conmuni,cat.i on od in, g .code divigsion

syste The,
muttiplé acctdd sigpak, eibagpcﬁgmspczvalueac@&thgh n&%salﬁw 1%Selslil scrdbery
step of ;conf r
al tornafe mit ik B diiffink MaBiCktE S el “ﬁﬁﬁl&g?@&s%ef?@%éf" Pa
settingesa f rmpondcmulsxptlél Acress Jaansceiver ot tomgnanidalte ewitlb sde%EEbﬁldn
each are set uggpfcel ve said signal fromsaid alternate. multip

&nacepss egamununications systeme it RPN, tR oa@%d isigarbn

access: oMy
mul ti pl ? acchey _Qqﬁ{c ‘pgﬂleunl t 2 according to claim 10 wherein said
aI ter nat e despr a5a ng signal is a 3 const ant val ue si-gnal .
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PCT/ US98/ 05@,467 III ﬂmﬂl ﬂ “M‘a code di vi si on MubEiRkBa@eFESS ~
subscri ber 41 52 accor wherein said step of neasuring
said signal 3 characteristic of sald .siignal from said alternate .
multiple access 4 comuni cation system further includes perfornming a
frequency analysis 5 of said signal fromsaid alternate multiple access
communi cat 1 oMEYyst RMnethod in a code division muiltiple access subscriber unit for

2  measuring a signal characteristic of a signal from an alternate multiple

3 access communication system, said method comprising the steps of:

4 configuring a tuner to receive said signal from éaid alternate multiple

5 access communication system;

6 selecting an alternate despreading s1gna1 for use in a despreader in said .
7 - code division multlple access subscriber unit; '

8 passing said signal from said alternate multiple access communication -
9 system through said despreader; and |

10 measuring said signal characteristic of said signal from said alternate

1 multiple access communication system.

1 11. The method in a code division multiple access subscriber unit

2 . according to claim 10 wherein said step of configuring a tuner to receive

3 said signal from said alternate multiple access communication system

4 - further includes setting a frequency, setting a gain, and setting a filter,

5 wherein each are set to receive said signal from said alternate multiple

6 . access communication system.

1 12. The method in a code division multiple access subscriber unit
2 according to claim 10 wherein said alternate despreading signal is a

3 constant value signal.
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- 26- ' ratus for rece|V|ng a code division , -
mul-tipl e access SI gnal Mwm signal characteristic of a-
si gnal frodW°&ﬁ5$WPernate ess connunlcatlon?C§V§P§ﬂ5M7

conpri si ng: a despreader haV|ng a signal input, a despreading
input, and a 5 despr eader output; 6 a despreadi ng code
si gnal source; an alternate despreading si gnal source; 8

d d I I h t | e idd d
code si gnal SESE?C sratiod I & ondd didistr bty ohepss SBRGTe gt
an out ptg CO‘dEécﬁﬂlﬂé 139 | ol S8 CAfHehlinl "B steplof meastirthgN@hid1pR4] 2N

out put coupled to s st gnal 1 nput

8 characteristic of said 31gna1 from said alternate multiple access
4 communication system further includes performing a frequency analysis
s  of said signal from said alternate multiple access communication system.
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12 ., .a.signal characteristic measurenment circuit coupled to said

dosgr eader wid g des"‘#teml]lllﬂll WK © coce e o FecmsmBei? o
P 9

sai d apparatus for rece|V|ng s&i d" cdle *16* division nultiple
access signal or for neasuring a signal 17. characteristic of a
signal from an alternate nultiple access 18 "~ conmuni cati ons

t 1 1 4 )
system , 14. deg%?ee? ng i gngﬁte‘éénﬂﬁ 05‘@0'3@ afvision 'Hluljtﬁalﬁhﬁé&bi‘mé‘?durce:

alternate 2 sour€e is a constant value signal
- 27- 2 andOnY€dseB)Y a signal characteristic of a 51gna1 from an alternate

PCT/ US98/ 05047 1 16. The appar at us accor dj to claim 14 wherein’
sai d al ter nafeultiple ageess eammynicagions %Eﬁﬁ?@ecma a signal having
mul tiple preselected 3 di screte frequencies. . :
| 4 a despreader having a signal input, a despreading input, and a
5 - despreader output;
TR T a despreading code signal source;
7 - an alternate despreading signal source;
s ~ a despreader signal selector having inputs coupled to said despreading
9 code signal source and said alternate despreading signal source, and
1 an output coupled to said despreading input;
1 a tuner having an output cdupled to said signal input;
12 a signal characteristic measurement circuit coupled to said despreader
13 output; and
14 a control circuit coupled to said tuner and said despreader signal
15 ' selector for configuring said apparatus for receiving said code
% . division multiple access signal or for measuring a signal
17 characteristic of a signal from an alternate multiple access
B communications system. | '
1 15. The apparatus according to claim 14 wherein said alternate
2 despreading signal source is a constant value signal source.
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16. The apparatus according to claim 14 wherein said alternate
- despreading signal source produces a signal having multiple preselected

discrete frequencies.
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