~WD_,00/ 04729 PCTI US99/ 16250 BASE STATI ON HANDOVER I N A HYBRI D GSM CDVA
NETWORK FI ELD OF THE | NVENTI ON m\“mm mﬁmm\t invention relates generally
-to wirel ess tel ecomruni cati ons, ﬁ‘u m ally to advanced cel | ul ar

t el ephone wetososrts. BACKGROUND OF THEsHNVENTI ON The G obecT/Bystieasv f or

Mobile (GSM tel ecomunications is-used in 10 cellular tel ephone networks

in many countries around the world. GSMoffers a wuseful range of network
services and standards. Existing GSM networks are based on tine-division
mul tipl e acceBASENAATIONHANDOVERIN dnHYBRIENGSM/CIDMA TDVA- based
cellular network, each nobile suUbNETWORKiIt communicates with only a

si ngl e base station at any given tine. Wien a 15 subscriber noves from one
cell to another, a "hard handover" takes place, in which the base station
wi th which the subscriber hadEDDeOFAHEINVENTION breaks off its link with
t he subscrl ber ﬁnd a new base statlon t akes over. Caode-division nultiple
access i The presept Blvention grlates sencsatyifh witelesn delpeRmamigionshi ch

af fords mDra%d%béélﬁeaﬁpttotaaea&fedrcaﬁlmgr telpHRAB AWhFRs t han TDVA, as well as a
nore reliable, fade-free |link between cellul ar tel ephone subscribers and-

base stations. The | eading CDVA standard is |S-95, pronulgated by the
Tel ecommuni cati ons | ndusér ASSOCI ation T A Thi.s standard provi des

"soft handover" (or "han C)‘. Q&B\QB@FF %F@Tﬁof\ln novi ng from one cell

to anot her, theTﬁb'fGl%bhlbsyst&H' For'lﬁoﬁﬁéfmsm'tkbécbﬂnﬁﬁﬂ&ﬁfdns% dMer‘ﬁntWO or
nor e base statlons at the sane tinme. This soft handover, which is nade

possi bl bhyelwar telephome petyerks ipplans cRuntics peagwkthe reorld-KePMeféIs 8f a | oss

of connect @Bl WhENoCARWRRRBEN ides Sdethhdarll BRIAnpatsguitmorlBFepat ent
appl i cation PCT/US96/20764, which is incorporated herein by reference,

descri bes &awd @resime-didsionmumiltiplei aneess VEPMA ) Higital seamppundtioDyA ai r
interface (ibeHologd@SirCa Fﬁbmm@& ‘E@ltlﬁlgf‘ ei%&rko@:&]h%o%ﬁ P4 2B LunfeSM

net work services @ad protocols. Using t ﬁl s system at T’east sone of the
TDVA base spmmumisateBISih amly assibgler baserstatign ot ehy givenitine.ndViB8Manet wor k
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which the base station with which the subscriber has been communicating
breaks off its link with the subscriber, and a new base station takes over.
Code-division multiple access (CDMA) is an improved digital
communications technology, which affords more efficient use of radio
20 bandwidth than TDMA, as well as a more reliable, fade-free link between
cellular telephone subscribers and base stations. The leading CDMA standard
is IS-95, promulgated by the Telecommunications Industry Association (TIA).
This standard provides “soft handover” (or “handoff”) capability, wherein in
moving from one cell to another, the subscriber unit is temporarily in contact
25  with two or more base stations at the same time. This soft handover, which is
made possible by the code-division approach, decreases the likelihood of a loss
of connection, which can happen frequently in hard handovers.
PCT patent application PCT/US96/20764, which is incorporated herein
by reference, describes a wireless telecommunications system that uses a
30 CDMA air interface (i.e., basic RF communications protocols) to implement
GSM network services and protocols. Using this system, at least some of the
TDMA base stations (BSSs) and subscriber units of an existing GSM network
would be replaced or supplemented by corresponding CDMA equipment.
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#G00002* WO 00/ 04729 PCT/ US99/ 16250 2 CDMA BSSs in this system are adapted
to conmmunicate with GSM nobile switching centers (MSCs) via a standard GSM *
A-interfacgg ol £0re of GSM network services is thus npewg@byese and the
changeover Prom TDVA to CDMA is transparent to users. 5 Hybrid cellular
communi cati ons networ ks, incorporating bhoth GSM and CDMA el enents, are

al so descri in ) t.ent publications WO 95/24771 and 96/ 21999, and
o ot LM i BE N B et AT 4 CamR R nE: I GHAL P TRt o
bet ween CDMéwitelinkereftcat (MSCandiaGoMalvakid &SEMAL-Férigre. OB &re 'of IGEM

Proceedi ngs of the 2nd Internatignal Conference on Universal_ 10 Personal
Conmuni cat | BRYWOT $exyices 19dhys mpntaimed, 3yl théy changgaver fEIR M do herei n

by ref erence;.DMrigtrg;,ﬂ;alggrﬁqoggggj cations deals with specific issues of how
to performefficient handovers of subscriber units between different base

stations5in suchHphtidicallrer gemrsinidgtnpacevarkapptdrparating tRATOS8band0926,
't er syst omuEAMAUERORE; B sl aiREBLR PGP HRBLP RoldlBRhs WSS R PR,

t el ecomuni end iWOs96AZd ¥ andAINGBMATIRIA RSB chanetr alt, entifietl Jt1A Bebssoibesi gnal s

i n accordange w.th t echno . In t el al | subscri ber
unit detect glgln\é\’lén%l Aot ) %eﬁ‘évlegn Wﬁ? gtgg_gn Bﬁggg%ﬂiﬁc’%# %‘%ﬁ?‘%‘b& | er that
t he si gnal sCeate,”bimeRratetéimigechf thee2irD Iistehstionak IComfiérents ohHdnivieesalled over
fromth to . the TDVA BSS withou Lt errupt | t.he call. SUMVARY OF
THE | VBRI ERFP Al Gttt gp e (5ol oy BN it o6 i soptdm: hods
and apEar at Hereir? by freferérse. iNoe 6F Kede PUVACAHIIA &lld Withr speeifidLisiuealof ons
network. It i

s a further..object of so spects of the present invention to
provi de i mpPBVRPEHEALEfEC hﬁﬁé‘ﬁg%eé? @ﬁ%ﬂbtl"irr}tj“ﬁé’r%l‘ff%%f S’é&%“?ﬁﬁ%cri ber
unit  bet weertidhdMi saoH hBAnBaS& ks at i ons wi t hout interrupting
conmuni cati ons. @&FI n preferred enbodjnents of the present invention, a

m xed GSM CDVA IRftent aRplitatier 4G olH%y Qe%6: Miurtudealspdneprpeipiedind  covA
base st abi ORgreih PyNtedf¥renB! HAIBEs WeolPRIf it SteRi Rin G HethET) -

CDMA and TDMA BSSs in a hybrid GSM/CDMA telecommunications system.
A GSM/TDMA BSS generates pilot beacon signals in accordance with CDMA

technology. During a telephone call, a subscriber unit detects the pilot signals
and notifies a base station controller that the signals have been detected. The

20  subscriber unit is then handed over from the CDMA to the TDMA BSS without
interrupting the call.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide methods and apparatus
25  for use in a mixed TDMA /CDMA cellular communications network.

It is a further object of some aspects of the present invention to provide
improved methods and apparatus enabling handover of a subscriber unit
between TDMA and CDMA base stations without interrupting
communications. '

30 In preferred embodiments of the present invention, a mixed
GSM/CDMA cellular communications system includes both TDMA and
CDMA base stations, jointly controlled by a mobile switching center (MSC).



WO 00/ 04729 PCTI US99/ 16250 3 Systens of this type are described generally
"in’'the above-nentioned PCT patent applications, which are incorporated
-herein by weffLense. A subscriber unit in the network, @h@ggﬁﬁggared to
herein as a nDb e station (M5), is capable of comunicating with both
types of base stations, by approprlatel§ switching 5 between TDVA and CDVA
air interfaces, while prefer usi ng M network protocaols over both
types of incareRse! this & Gerkaiig &‘}Pegﬁé(flﬁrﬂi‘f‘eﬁb‘é’ﬁﬁliaﬁ‘%}??sp Chpatent
present i nvembhliedtididgivhidheare GAEBIPbA¥d RERIS Y reetdRY. PesitRsABeOhifh

exi sting GSM TDVA infrastructure, with the addition of COMA BSSs, and wth

subst ant i al Ithe netwerkerlseotnterred tp dierein ashe meogile staon (MSsisreapebleeof 10 1 n
order to detc%ﬁ{ﬂ'l@r%cx\&ﬁ% Vﬂtlhﬁglqll @s %?(B%llsélstra ﬁs pA}ay%% o%f &r}w‘tCDIV&

communi cation wth rrent ba station o one
moni t or s SRF beiygern EDMEA anch &MY afr iptartaset, idiileprsterahlnusiog GiMinetwordy be a

pase stat! oRlolsdeePbOM tybUPS inddihdoe Oft iCRNEY L ILIPRRHINE] dhbodinfliriS a0®

sequence between the curr ase station an to .
acqui re 15 ajfpheprdsateinggniibm it 2b¢ conmuficitionsisgstewi tlay rbedaased ba danhe new
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station. The i romati'on 1's use 'he 'sys
establ i sh arwith substireiailgce onhetrhnbdllﬁcatmvxi:obhe exlshmg irﬁfa.stmbmeupon t he

handover, .t akes place ,w t hqut substantia interrypti ati ons

bet ween lt he M5 affll Offer f? aﬁ’i‘ﬁ‘i{‘m?@’ R 1 :ﬁ‘é‘xé‘a §1 "’gH E% Pgarcﬁsé pat ent

appl i cation coﬁtiﬁllilmhﬂﬂ’mlo\tﬁthi ab®irvée bas®asRiont 8f bAAIyP¢ ECDRILITETDMA)aS
"nobi | e- assi sted h Mbbi | e- assi ste handoverg{cf_l used i n GSM and

dove
in CDVA systBARNEH E%?Fégla?tﬂng BY aather bage slatigncyhichdRanBad brs and

reports on tskRichtdfeRgbthedlty;sd QDA dreCBMILTedfRvaly). DASRessh @ dcQlence
transceiver .in a nej ghborl n cell before bein handed over to that 25 cell.

In hybrid GHSFEeHR Ry sugeat ihage stafion BRENhS, MFoerrbles thedS tornmmizer

mobi | e SltSWoﬁﬁe By &8RP ation RfoFARAMN it r &gf:da’t(y HOnsi 828 §caﬂ(1619m
éi ther a or a base station at any given tine (or a CDMA beacon

associ at ed \inddeportbagk erathds fermasion tadhe errens bapestation nTh\Q)lﬁéli’HP@Pnpat ent
appl | cati on ;PElLHEY ThOPEEh 1oRbbRY O o BRI Part BRI HAlh fRPAD! € Of

30 providing thi ype of assistance provi sion o | e-assi stance in
accor dance wievhbasecstptiomovireuperi thehbapdaves nakdsrplees withouh awhstantidlydover s

to be condyghed FREoHIRAd6nd B hIREMS Ll IRHL SOt her wi se be

possi bl e.
20 In the context of the present patent application, such handovers between

base stations are referred to as “mobile-assisted handovers.” Mobile-assisted
handover is used in GSM and in CDMA systems known in the art, wherein a
mobile station measures and reports on the strength of signals received from a
base station transceiver in a neighboring cell before being handed over to that
25 cell. In hybrid GSM/CDMA systems that have been proposed to date,
however, mobile stations are presumed to be capable of receiving signals from
either a CDMA or a TDMA base station at any given time (or a CDMA beacon
associated with a TDMA base station, as in the above-mentioned PCT patent
application PCT/US97/00926), but not both, and are therefore not capable of
30 providing this type of assistance. The provision of mobile-assistance in
accordance with the principles of the present invention enables handovers to be

conducted more smoothly and reliably than would otherwise be possible.



WO 00/ 04729 PCT/ US99/ 16250 4 In sone preferred enbodi nents of the present
i nvention, the M5 sw tches between TDMA and CDVA operation in the course

of a tel ep‘bﬁlag; a5l |, according to instructions recei vedodf 3, id& base ,
station WhiCh the wunit is in comunication. Before the handover is to

t ake place, the MS receives 5 si gnal s f4¥om both TDMA and CDVA base -
stations, and reports back to.the

e statjon re di ng .t he si s it is
recei ving. The it 5Pt PE efrﬁﬂsemgﬁgﬁ?%s'(g &}eeB{) ?8{1 BETK Y tzﬁgp@sed by
the BSC to ispiifchéd BetvhenTEDRRY &hd FDRfALbBEYaYiontiiahe MBuRGITd &@éptorei NYl e
radi o transcejver, and therefore, at an% gi ven nmonent the MS can

comuni cat e Sl 3CRTAIAS O IHYTIIORS dec BEs theshage jsgationppithghichghgot h. (In

accordance Wniis irh@brﬁﬁiuﬂ?daﬁbﬁ S B@fforé ﬁle%mdagm‘é &6 tak@ﬁ;lﬂ%s HeiNIS (ilecelves
her ei nabove, the unit can conmunicate with nore than one base station

at once. |tS}gn§15rfmred>0fmTDl’vé{?x anﬁé?tDMécbas@smwmndasportsbaqkdﬂ thealaset s own
synchroni Za%ka?@ﬂﬂfggﬁ%é gﬁxﬁgg& 8 MRSk, G r&ac\ttlfJRQh{lp§{P%Wed are

synchroni zed, ase staiions are nutual sync onlzed to a
15 real ti nneprrtazlhlyack'lfhamdfuseé by| the mCttohnmgtdomteMdovehe PEEM@atayud:h@DI\/A
stations, tlm Q@m lsgag F ui res_ and éynch onla%%s its oper at| on to

the appropri at e W thout substanttaity 4 ATE& Upt ] r?énetrhe

t el ephone ca]hé MSl aan&@n’&n@ﬁlc&th egich pitledrahe Eﬁ)l\mb@ d]DMIAt Isase tshﬁoMS)utsndt n
conmuni ¢ base station, it is determn t he

t _
unit may be ﬁ&hdéff asgprgonre g ﬂa%wf*ﬁsmeﬂoaéégﬁt%?‘r)zyﬁvemgﬁc &t ssi on

by the M tfh@ftﬁﬁafbo‘w?@ft}’lb&nﬁt%ﬁkbﬂ\ﬂ‘itﬂdcdt@mﬁfrﬂbté than @He QTOMW Hac8 sfatioR t he
unit performs a

nei ghbo gener al | ccordance wi.t h GSM
st andar ds, boaeeqcfhf'fés aﬂﬁg é%‘&ﬁ i peh GOMAED mﬁaﬁeagféﬂe{\zvﬁdﬁ own
Preferably, syhercRMatibhansel, sl wﬁldhsthel MR UBS R dr@datRnS iHegéwith A8,
typically 20" nsec | ong, creatlnﬁ an idle tinme slot 25 in accordance with

the 1595 st aredrenizeg; while gle € thase statigne gre mattugliesirichrayzedtia sui t abl e

nmessagegshayga el P EfaNTedresrel iklithiapaGleenDEE VESIA Qﬁd@@ﬁl&t ation
is opened, and the M5 i's switched to the base station whil

i nt er rupt i ostasions, the| MSHarrach ghase b@lmzysmwémrbyeﬁmowah@n to the

substant i al Lyofighial a6tk sidfel RoR LB Rliah ISR RERhE HEHIGRBRELAEN S, the
ol RO

M5is in co nlcatlon ase station, enlt s det erm ned
that the unit naln Mnh@ﬁdb@e m@rrqdoerab@bmnbmﬂee Mis mommuomdéonto

synchroni ze g Qm%séih%}\l WwHen it is determined that the unit may be handed

- 20 over to a GSM/TDMA base station. CDMA transmission by the MS transceiver

is interrupted temporarily, during which time the unit performs a GSM

neighbor scan, generally in accordance with GSM standards, to acquire and

synchronize to the TDMA base station. Preferably, the CDMA transmission is

interrupted for a single frame, typically 20 msec long, creating an idle time slot

25 in accordance with the IS95 standard. After the TDMA base station is

identified, and suitable messages have been exchanged, a traffic channel

between the base station is opened, and the MS is switched to the TDMA base

station while interruption of a telephone call being conducted by the MS is
substantially minimized.

30 In others of these preferred embodiments, the MS is in communication

with a TDMA base station, when it is determined that the unit may be handed

over to a CDMA base station. In order to synchronize with the CDMA station,

the MS acquires the time of day, preferably by receiving an accurate time of day



the M5 acquires the tinme of day, preferably by receiving an accurate tine.
"of "day WD 00/ 04729 PCTI US99/ 16250 5 fromthe TDVA base station, wherein

. the GSM netyghkodn Provided with equipnent necessary to gefngaiasand

br oadcast the t| me of day. Preferably, the network includes a cell -
broadcast system (CBS), in accordance with the GSM standard, which is used
to receive t e t vi ded, for e

Lo recelve t it WP e Ao ] RISl d Dby
stations, aneqlipmettasdessary thgeiegdtetand bredduastkihe dintenef dA3s . Prefidratdy nati veI Y,

t he MSterrporarlI rrupts., T recepti n.order .to d
synchroni ze {“E)t“foﬁg ”t“gng%? Cﬁ@\)‘? eV é%m?@%)l it ACCOTfiRnce wgﬂléh%ﬁ&ﬁf

certai n degr sdadamn wQ'fch Eeuéizklgﬂél-lecéﬂi’é’tHeeﬁﬁhbtoffda(yﬁpEJ\ﬂdJm bxdiRpléOby! ot ( s)

l ost in th| s fashion, nobi | e- assi st ed handover from TDVA toong\/A

gener al | y5 nothe Q&haéﬁoéltéﬁﬂng §§§teéﬂ §eBrhprngeseived from ope ammorks of g woul d
otherw se becpggal QAN% tﬁ‘%ﬂ?“&ﬁﬂ 6L éars@qt ﬂ%‘%%”ﬁ{%t ﬁef%@rkd&ﬁ%é hgsk herein
with reference to s havi ng aS|ng e transcel for TDVA and CDVA use,

it will be Mtemusively athedVibhigmpdrariby internypés TBMpheecppigrnin qrdoed@i on may
simlarly be,appld &g %@Hﬁ%w RS hinM ok %agn&k S EPNMALIUBE S Rifusdt her

types, and p |cularly using a subscriber dnit having separate or only
partially i nalekpwg}eaj cerTﬂwN@m:cﬁaﬂbmﬂofttharsgmﬂ mysrestrlhércgn itke ThM Aftone

provi ded slogcﬂ %ﬁm‘%s 101% tg%%{ it ifeS ass&re@ 1B 08, frsl?\ "ﬁSMFA @Pﬁ? ent

i nventi on i n fe Wi rel'éss conruni ca Ions™s I'ncl udes
base stations gﬂneeall}n mete teljableogret ks diptanbing th BlngEDOfiﬂ'Tﬁi‘l MStthan would

i nterface, an&Fbase stati.ons of a second type operating according to a
second air LY PSLE POSIRIE hod for handi ng over a nobile station in the
system from a firAltholgtspreféraéd embodimatts are ddsciibel hérest withpeferénrzeao second

communi cat | oM MR, B *PHE - FRRSieREry Kl BN ACE B UMER “Ende atl) P

station apnd tpgrekiated thasmespﬁhtxgnes 6P e prér@nt ahverftiodndidyesifibirlyebst at i on
responsive to ?flagnal recei nobi | E‘BE‘% ation_over the secpond air
interface fr8hRP USH HbIsEber é’c"é'{sl Sy 8§y wite of otheki YRSt At eaki ng

the communi cghitROfarly Wingh blibdchiBed ki hamg%epﬁaeet b1Qdkily paflially integrated
TDMA and CDMA transceivers.

There is therefore provided, in accordance with a preferred embodiment

20 of the present invention, in a mobile wireless telecommunications system,
which includes base stations of a first type operating according to a first air
interface, and base stations of a second type operating according to a second air
interface, a method for handing over a mobile station in the system from a first
base station, which is of the first type, to a second base station, which is of the

25  second type, including:

establishing a communications link over the first air interface between
the mobile station and the first base station;

receiving data from the mobile station responsive to a signal received by
the mobile station over the second air interface from the second base station,

30 substantially without breaking the communications link with the first base
station; and '

handing over the mobile station from the first to the second base station

responsive to the data received therefrom.



handi ng over the nobile station fromthe first to the second base station
responsive to the data received therefrom WD 00/04729 PCT/ US99/ 16250 °6 *

Pref erabl ywobss@iovi ng the data includes receiving a nmeasggigdisael signal
strength, and handi ng over the nobile station includes conparing -
measurenents of signal strengths from ©he first and second base stations

and handing ov i l.e. stati.on.responsive. to the conparison.
Preferably, 5 rgl(;:rge\?i&r%gor?ﬁeew‘ggttge datai ‘gg SHEPTYMeS @emrﬁ? sl or to
the measur esteengtdi arsd gmaidisgr engt hthewhestdien sappbyi nglade Wongptring fact or

i ncludes varying the factor according to network copdition in the
system Fur %%‘QBV‘EFErOJbW}aI s&ﬁ'@@‘? r{ﬁ)q? e aé‘itgj‘ﬁ‘\fq:) ﬁ?ﬁ"‘fcggt’ﬁﬁ S_t?%‘HPSLRﬂS% .
transmitti ngadingicget ithd rlasle0dta Qe redddfisive ABTINEI Gl pRARSn! | Plerd:Qblne mobile

station,_which ﬁf’g?' ies the weighting factor 10 to t'he nmeasurenent.
Pref er abl y, T8 'ihﬁg’ifw%ﬁeaapﬁwﬂmw%@mgﬁaﬁwaﬁ thejmepsdrement o of the

second basesighdll tRMgBaSHReRh ﬁ'ﬁ@gﬂi thPWeldh®: gﬂéa i ' : si gnal
recei ved overgﬁt he sgc;ond air i rfg;ce. F%l?'gm re%%?rlggﬁg%gﬁn%g}?e
transmitti nidctor Aerenddng ite stndiwork sondition inotheheysters. rfabrttee meferaldp, a | i st
of frequenc} 2k hase; i s ype in.th syste such
that the rrt)tﬁ-:il;1 A gjt at_?%hgﬁstg] k‘g&? f)ﬂir%l%:%g\}%%?%ér}% g gan‘gflggfmé??q%ryq(ﬁ’gﬁ in the
list. Prefetoapnynicationt kgk bvthe mbbilestbtibe whizhiapplies tHeudeightingisdtot t i ng a

handove{y coyRof.ek Pg} first base station. 20 Preferably, establishing
t he conmmuni cat(lgor(\asg mtegga?md receiving the data responsive to the signal

i ncl ude est abl i Feferpbipheetdivingahe daeciaichidag rédatrisd gRallerdtficatibe oraky | €
RF transcei,ver..in,the nobj[.e statio In a preferred

station usi i.ngl X . ]

enbodi ment 1413%%%1 0%1@l Qe? ﬁtgatllp N Rased o decoding by, &ien?‘é’hlﬁéé@m"i HE F}Ef’d%‘§nélpTDl\/A

i nt erface, I&trxdvttd'l_evaltthtESecoﬁdthnﬁeﬂhéﬁif aces i ncl udes a CDVA 25 interface, o
the. GDVA 1 nt or f 188 PrEetBl ErBoRunot o o e st ibasatgato e o
Pref er il y, mbbide B ialist Idf FeeRquieficiba e BaddstailordsSoPheStedbitifiyhe & ke abl y,
establishing the C%"%;‘ami cations |ink includes using a singl radi o

resour ce Si58hERE Prebihsappbiesfation spekmtnrseeive dhq sigral ajpdrequergyfince, and
30 wher ei n thaiigi. ng over the nmobile station includes using the single radio

Preferably, handing over the mobile station includes transmitting a
handover command from the first base station.

20 Preferably, establishing the communications link and receiving the data
responsive to the signal include establishing the link and receiving the signal at
the mobile station using a single RF transceiver in the mobile station.

In a preferred embodiment, one of the first and second air interfaces
includes a TDMA interface, and the other of the interfaces includes a CDMA

25  interface, wherein the TDMA interface preferably includes a GSM interface, and
wherein the CDMA interface is configured to convey GSM network messages.
Preferably, the CDMA interface is based on an 1S-95 standard.

Preferably, establishing the communications link includes using a single
radio resource management protocol layer to manage the first air interface, and

30 wherein handing over the mobile station includes using the single radio
resource management protocol layer to manage the second air interface.

Further preferably, receiving the data from the mobile station includes

defining an area of overlap between a first region served by the first air




resource managenent protocol |ayer to manage the second air interface.
"Further preferably, receiving the data fromthe nobile station includes

-defining a f overlap between a first regi on serve irst air
WO 00/ 04728“%@%%99/ 16250 7 interface and a second reg?gnggse%\%/zes by the

second air interface, and triggering tRhe nobile station to receive the
dat a when theﬁgg\bile station is in the area of _overla In_a preferred

enbodi ment , PSS #34 2 speondregionseavedhky thecsecondoppanterface, @ad rjggering,

wher ei n t he theabdleatdtionfoetetaoe thghtddpRerptHeINO BV atibA LS deQredd
receiving data fromthe nobile station includes gating the nobile station

to interruptoV8TRDMVA conmuni cations link so as to recei ve and decode a

GSM TDWA si gnal . yPref REABLY en@tdiRgnt e BRI LR $hakH QN e |
interrupting CDI\/Aag%mTuni caeti ons for tﬁgmghlfgtl?{g%&%% 1515%_98%&3%1

wher ei n Pecanterfage and hehereim thacsagded aiedsterfavg mhidbens i GSMATDMAOf t he
second base ; i . e i of, . freguency correctign, and
synchroni zatlﬁ%?iﬁ!(:: gﬂﬁgﬁ%%lﬁgtdﬁgd ﬁgﬁqlgtﬁglm%bﬁgg%emﬁo ﬁPgeéslg%ltH%%? 9 11§not her
preferred erstdwiniemtertupeaf0DMA @mmiunicatib@clink sicdsudescave SMIddONAa

interface, ond, alr.interface jncludes CDMA i.nterface, 15 and
recei vi ng tﬁfeﬁéz%?@v?g%ﬁn%?rﬁfﬁﬁ? 1Y, garing;t %n}ollng’gF ﬁ@gigné%ﬂ?‘fl?fllf‘{eﬁré‘p?'ﬁ‘g nobi | e
station to iCDMA ophriundcationstion thetduration ohkn 98-989rdnee, vels@kitereadidingecode a
CDMA si gnal ., Pr.ef er gbl recei ving the data _includes, conveying tine of day
i nf or mat 'raon t?ﬁfiﬁﬁdﬂgf‘ﬂé ES B %ﬁf‘@g?"’é’é’é‘.(’flﬁ? $9capd bass e ga,seéé’ﬁveyi ng
20 the time debodiy ofnGENNRE@EhyN@rHdesn RIndasGREE IS tidrTBhineflA¥F the

i nformation thrgg}gp} t helbi?eyst em using a GSM cel |l broadcast service, wherein
br oadcast i ng*é6™@ STROUHE $4a%°T-nf or mati on i ncl udes receiving a tine of day

and an associ at eth a@oMerr riedReibddifne Hedfiss &liV Ghtekfac€ QAFUALS @t | ON

wth a base ti of the first type in the system Preferably, the
mobi | e st at icgﬁ&ét@@&‘egﬁarfwnend the sekenthair ijerfaceancioges 3 CEMMA 18isTiace t o

derive tijge tahHQeEHiviﬂ@)fhe AhtLEHAL e §hYbif stAGSH AR | Y ntrb AR It%{hg[%r?ttl)l%el Ceiat a
a |

i'ncludes conveying a~ GSMcel | broadcast service nessage t
station to iStHttOrateindesupt the eymmupdcations|linkssans 6 reepiverand gleapdd pom a
base stati orcmg;%.éaqgcond type. Preferably, conveying the GSM cel |
br oadcast service ssage to the nobile
Preferably, receiving the data includes conveying time of day

information through the GSM/TDMA interface. Further preferably, conveying
20 the time of day information includes broadcasting time of day information
through the system using a GSM cell broadcast service, wherein broadcasting
the time of day information includes receiving a time of day and an associated
GSM frame number from a transceiver in communication with a base station of
the first type in the system. Preferably, the mobile station decodes a sync
25  channel of the CDMA signal so as to derive the time or day.
Alternatively or additionally, receiving the data includes conveying a
GSM cell broadcast service message to the mobile station to initiate a search by
the mobile station for a signal from a base station of the second type.
Preferably, conveying the GSM cell broadcast service message to the mobile
30 station includes conveying the message so as to be received by the mobile
station while the mobile station is operating in a dedicated mode.
Preferably, receiving the data from the mobile station includes receiving

an identification of a CDMA pilot beam decoded by the mobile station. Further



30 station includes conveying the nessage so as to be received by the
mobile station while the nobile station is operating in a dedicated node.
Preferabl y, oes8hyi Ng the data fromthe nobile station ipelydessELCel Vi ng
an identification of a COVA pil ot beam decoded by the nobile station.
Further WD 00/ 04729 PCT/ US99/ 16250 8 pteferably, the method incl udes

mappi ng the seco ase stat.ign.as a GSM base ation.so as control the
nandover | PRETERR R e RdnARHES FRRPREUN Bord Rt AT S SSEbiFol 1 ng

t he nobil e sgtidhise8s tdconeRe theehdridieveDVA signal during a first TDVA tinme
slot and to 5 decode the signal during a subsequent TDVA tine slot while
comuni cating wi F??f%rﬁ}élyb%'érfglt’%g thsmghide statien Fsrdgsroatrpling the mabileg

generate t hgighato RcbRe theCDNEA dyndl HRAGSE BIATDNMA fRRN Qof andupbt her
provi ded, in accordance with a preferred enbodi nent of the present

i nventiof, gepdenbe signal doningya subsequent JIDMAytinafstatrmhilo commuaicatiog nobi | e

Cati : . . ; ) . . . oo i
the time of b eleLERSn LORE R THIATILANS S Blleneli; HE A S BB 11 10
i nf or mat i onreagivedédyrthbbhse station. on over the system Preferably, the GSM

w reless teleco L.cat | ] es a cell hy cast .syste and
br oadcasti ng thgﬂtTI i ﬁgb %Jfr&%gﬁ(l}/‘ﬁh?%@n%g ?J(S)gg?nrlcg%l 135 pr%g%%&gg%ggls efnr%é)rpt he
i nf or mat i on thw preseficinvehtiomroadtiasd faysineyinkr ginerafbday, infmaaibesagia ng t he

time of .day inforpmation includes brqgadcasting.a nessage so,as to be

' ooe veddoy mdhiR bR aR o N St le e b iy e an AR RE: | 1 a
dedi cated node. inputtinethe pined @ duyl iyiforhiacian eatiel sygtehandi me of day

i nformati on i nclude 20 recei vi nq i and an. associ ated GSM

,a tinme of.day .
frame nunber fro?ﬁoéacﬂsf’ﬂﬁgteelin\ffgfmi W“éﬁmﬁmpé’é??%ﬂoﬁ\m‘ﬁthﬁéy%%t em and the

met hod incl udes P&YR&HIFOMZGHNY wielefPRId-EmSt dlitatibnk QydeNAUHEARSAL SST ON
signal using the tinme "of day information. In preferred enbodi nent, the

y [ . a . .enmp
met hod i ncl GERAdcadh: Bistimi ARd Prradesipg thodime qfpdandpformateningidessponsi ve

to a trapsnbssddRAstiE e YnRmbhdnt v Bk &ﬂybrda!afcggtrrﬁtsk@ﬁ. {PreferRblyr @l i ty of
base stations in the system Preferably, inputting the time of day includes

openi ng a d&ferdeastingrthp tipe oftdayrintoamatien fngludey brerdcesting omegwge SARST nat i on
to the cell {bpOaLEIES by Rlobile station while the station is operating in a dedicated
mode. |

Further preferably, broadcasting the time of day information includes

20 receiving a time of day and an associated GSM frame number from a
transceiver in communication with the system, and the method includes
synchronizing the mobile station to a CDMA transmission signal using the time
of day information.

In a preferred embodiment, the method includes determining a location

25 of the mobile station responsive to a transmission thereby of the time of day
information to a plurality of base stations in the system.

Preferably, inputting the time of day includes opening a data call from a
transceiver having the time of day information to the cell broadcast center,
wherein opening the data call preferably includes receiving time of day

30 information from a GPS device. Alternatively, opening the data call includes
receiving time of day information from a CDMA cell associated with the GSM

system.



wherein opening the data call preferably includes receiving tinme of day 30
“information froma GPS device. Aternatively, opening the data call -

. includes ergioying tinme of day information froma CDVA eeriusaasmsoi at ed
with the GSM system WD 00/04729 PCT/US99/ 16250 9 There is further-
provi ded, in accordance with a preferred enbodi nent of the present

invention, in a GRMDRE MGG d%ﬁsmzagh]&gggéﬁ'ﬂitﬁ%t Hrg&greﬁyéﬁﬁdﬁlme%bph

includes a first base statidn subsys sec ase station
subsyst em dhe lpeeent onentibnnin z :SMibsglsteewielzpe tde@snmuumatiorm systera, CDVA

air 5 int erfaﬁe mcpecfelsmd fgt bhangian%n %b rml:)ilnlde St r‘E)alsen SEaQEmSySt em
fromfirst t'0 He “second base st ati on su¥ i her ng mappi ng the at

| east one ofsubh}etémraitleﬁlndnsef:wrh@lc}ssﬂbsyﬁéraﬂs éxh&ts a@p@rd&nﬁ maéZCIMAchmg to
t he CDVA air, |n€erface EH.yTDI\/lA\ subs estallw |nga )
communi cat | dRErfare;2 ’B‘é NG BY §7cA TP ’c*r‘ %tﬁ iomin thesystem Fomdirsptos o

station subsusg@ghds,gsetgmﬁoﬁaﬂ,sygbml glc;sjcalt,gon receives a first signal from
the first base station su siqtem receiving data fromthe nobile station

responsive to a SHPEHIRE Heghgast preef the firgyand secansoiubsysiems thal oPEEIss: he
second base a%&&auq;{}osta@mhmr in%#RRt a0k M YTV QIsyRegaki ng t he
In

communi cati ons | with the first base 15 station subsystem corrparl ng
the strengths of estaklishing e commuyeicatienssiinghbetscen the mabileatatjoragnd theough

both thef i rgky an%aqmguag,;@ﬁgts%t aRHPSBAE & lowe@ﬁ@/!aﬁ%l nal

subsystens; and e statlon rom-t rst to the
second base fmmﬁh@WStb@EMWﬁJ@ﬁy&t@ponsl ve to corrparl son of the signal

strengths. Prefe Fgctg%i\%égg D é&%ﬁﬁ@ n%b1t e&?&or? @Ssﬁfns tooa Qé%%deﬁﬁ?élh at

operates accord ace s assrgnin 0 the
subsyst em a reGskéd rbaquolat&j statioat from theirsedmerd }btassef etatiiny suh@tsadlm shi ng

the communi &4 Ist%ﬂﬁain% 1800 %hr%ggmlggt[he (o) r\rllumca sml)1 kl §i tﬁt ﬁ%lf%gt bnd Ude
conveyi ng nessages tWeen t he Secana" Kt'e
sw t chi r§ cemdtin subsgdtemsystem via a GSM A- int erface Preferably, bot h the

st o second et T Q0o LRSSl Shon S B LD 21"
though both the first and second base station subsystems were GSM/TDMA
subsystems; and '

handing over the mobile station from the first to the second base station
20  subsystem responsive to comparison of the signal strengths.
Preferably, mapping the at least one of the subsystems that operates
according to the CDMA air interface includes assigning to the subsystem a
GSM frequency and location.
Further preferably, establishing the communications link and handing
25 over the mobile station include conveying messages between the first and
second subsystems and a mobile switching center in the system via a GSM A-
interface. Preferably, both the first and second base station subsystems operate
according to the CDMA air interface, wherein handing over the mobile station
includes conveying a new IS-95 long code through the A-interface, substantially
30 without violating A-interface protocols.
Preferably, receiving the data from the mobile station includes applying
a weighting factor to the second signal, and wherein comparing the strengths of

the signals includes comparing the weighted signal, wherein applying the



i ncl udes conveying a new I S-95 | ong code through the A-interface,
substantially 30 without violating A-interface protocols. Preferably,

recei vi ng woadaba fromthe nobile station includes appl y¢ngsesmezeei ghti ng
factor to the second signal, and wherei n conparing the strengths of -the

signal s includes conparing the wei ght ed¥s; gnal , wherein applying the WD

00/ 04729 P actor lnc e ing the

wei ghti ng %g@%ﬁ{%&%ﬁg gd%@(eadogpét‘flﬂg ewwfﬁhtw apgtlal gos&} h%%'%ﬁ'i‘?rhg factor
to the secondhich gpplies tﬁeeﬁc&ghﬂnhg/facapgbythﬂgecdnhlagmlgfPtreflagabﬂﬁthtp@ﬂym cl udes
vary| ng the factor accge gﬂto a network ndition in the syste 5 There

is also prothadEishting gudgy t"ﬁ%mﬁrg‘fee ACEQF BAASEINGI 2gretMAEK present

i nvention, %ﬁ&ih@ﬁ&\ﬂﬁmhﬁatl ons apparatus, for use in a nobile o eh
tel eco ni cati o syst including: a base station of a first type iC
trans rmg and re ?r9é§a OfI?rP¥’cde§r Yhageordancgwith @ Rrsfesrad emsbodimment f er f ace:

10 a base st pRBeritlinPeritRF0Mrdldg %o%h&hc&ti&ﬁﬁ%ﬂﬁa?atﬂg Gof GELIVETABiIEECO E d

S|gnal according to a second air interface: e station, whic
recei ves t héelewapnunisations sysieay, indiedingcond air interface fromt he base

station of the S?BQQL}dstE &?om flrgt t[g;?ls %l%'clq'txga?n ﬂ'\ntsca?xmgéx?@st .!t: ?Qstlsllg}ﬁéozllﬁ:‘ C}]he

first air interface wth the bas tation I'rst
transmts dacwrdipgtde fipstsdr inteafacen of the first type responsive to the

second ghal so t |on ande r fromthe first to
t he seégnd base” é?%?%ﬁgrrlgggosﬁg?r\'/e 0 vaﬁ %‘traarﬁs ‘E’% FRU "EEES preEPR ‘aabl Y,
the data tralgaaiatct@duhg/tGchomdballrmtstfade andi ncl udes a neasurenent of

o a compar | on S st AEREE Ry e sFod sl Sesdhe g
Preferabl y, irterfeeqylfitamgthkabdser station pf t}&d sécsbntdhey &\ﬂuregmﬁtaﬁfmgl gnal y
strength, wherein i ghti factor varie ccording to a_networ
condi 19 ion i HOWHI?\E@P&}H ‘g’ﬁéﬁggé{bﬁtﬁlr ‘PF‘Fé aRevwjHt t aP‘ééftaE)‘P“ ok the Hrsk i ¢ t ed
over the5 ceypaliand ahidigahsniiks d4a thhﬂlerﬁébé batich aF R Firshype RespRRbive o t he

wei ghting f ctor 5to th asure Further preferably, the nobile
sta’? ion dec 5158@0?‘?03‘%?8}?&}‘0‘?1 Stﬂtécfré%srﬁah’éleér?vﬁﬂgﬁﬂ Wé’éf%‘itﬁr’fh@)f t he

base stati opecohd bbﬁ: SO spYRBve to the transmitted data.
Preferably, the data transmitted by the mobile station includes a
measurement of signal strength, such that the mobile station is handed over
20  responsive to a comparison of signal strengths of the first and second signals.
Preferably, a weighting factor is applied to the measurement of signal strength,
wherein the weighting factor is varied according to a network condition in the
system. Preferably, the weighting factor is transmitted over the
communications link to the mobile station, which applies the weighting factor
25  to the measurement.
Further preferably, the mobile station decodes the second signal to
determine an identification of the base station of the second type.
Preferably, the base station of the first type transmits to the mobile
station a list of frequencies of mobile stations of the second type in the system,
30  such that the mobile station seeks to receive the second signal at a frequency in
the list.



Preferably, the base station of the first type transmts to the nobile
station a list of frequencies of nobile stations of the second type in the
-system  3Qcdemlivz hat the nobile station seeks to recei vectiusssaemsond si gnal
at a frequency in the list. WO 00/047 PCT/ US99/ 16250 11 - Preferably,

t he base station of the first type transmts a handover corrmand to the

nobi |l e station, tﬁ\% Aok Lasshatd o E?Sth%%ggﬁg%ﬁF hgghgpgr first

to the second base stat¥ Furt her prefera e statiron’includes
a single RF cpnanmme’me H@Whlﬂhlmmhenebﬁttbe nmkahe dation tih bahdesk osemt i ons
of the fi rstf Ster%f’%dthewo b referred enbodi nrent, one of the first
and second alt™ |n ert aces H(d,l aa% FDMVA i nt er f ace, and the ot her of the

interfaces | ncl usiasthar fiBM@:ably)ttBé ndstale, st ﬁtd’[udéwa RHttﬁi’rfs@éieer
pr ef er abl_y cludes a GSM i nt eL 3‘1‘81 and wher at erface is
conf | guré 1R AT B ST R PRIV e hasesigians obt fi‘ﬂ‘ seco

interface i s bas g a%}emrddse%oaﬁﬁ&qabﬂe of ftHé tﬁ'?ﬁrarﬂf %&h@bély infeffacé¥obi | e
station uses a Si ngI e radi o resource managemant pr ot ocol | ayer to manage

both the firBeludeya JEWAdintarfacemangd thecether pf grecinggsfaces inpdugdessa CRMA;

triggers theniefits ewhbealih We TOMABCHIM4Eck Hiefed S0P @Hclaagmlcm%téra%e second
air interface when the nobile station is'in an area 15 of overlap between

a first regiasd wheran thg CRMA jintarfagerisi eandiglized tamonyey cGPMdnetwearkon
served by thﬁng d%&”dPPéférabW Ghé %fﬁwo ifteP aa{]%r ngdegmw e st ﬁgrél rst air
i'nter and t

interface inc e second air inte ce i ncl udes
a GSM TDWVA iFwrthet preferahlyd themobiiestation asésomsingletrhdiof iesaxrce ;rpmaganem t he

nobi | e statig i / ti SO as to receive

T deconn. PGk iRlagt B (R sPATIHILGRNM AR lis 50 85 10 Lo T ik

for the durati onPoﬁffeJarbly,ltEe dBsé staten Elggreteethepmbdea;lndt;qn theeceDiei the st ati on
rrect ion and

b cesses DEREEAMI B oo SFE BRSSO 55 b
enbodi mdbt , of eeflap betwaaen d ﬁntselrégame servetl bgethe dir&iSv Tildadendrel & se@ndand t he
second air interface lbn(hlEl C (IQDI\/@ Lnter face, and the base station of
the first typEORSAVFAPY thege %‘EH d"€F3f9 on to interrupt the communications
link so as to retehvgreferted endddimer)VRe Firgair . interface includes a CDMA
interface, and the second air interface includes a GSM/TDMA interface, and the
base station of the first type gates the mobile station to interrupt the
20 communications link so as to receive and decode a GSM signal.
Preferably, the mobile station interrupts the link for the duration of an
IS-95 frame.
Further preferably, the mobile station processes the second sighal to
decode GSM frequency correction and synchronization channels of the signal.
25 In another preferred embodiment, the first air interface includes a
GSM/TDMA interface, and the second air interface includes a CDMA interface,
and the base station of the first type controls the mobile station to interrupt the
communications link so as to receive and decode a CDMA signal.
Preferably, the base station of the first type conveys time of day
30 information to the mobile station through the GSM/TDMA interface.
Preferably, the apparatus includes a GSM cell broadcast center, which conveys
the time of day information through the system to the mobile station using a

GSM cell broadcast service, wherein the cell broadcast center receives the time -



Preferably, the base station of the first type conveys tinme of day 30
information to the nobile station through the GSM TDVA interface. _ -
Preferabl yyddigsaPraratus includes a GSMcel | broadcast pept&bome2éhi ch
conveys the tinme of day information through the systemto the nobile
station using a GSM cell broadcast serlgi ce, wherein the cell broadcast

center recei }1;; tt}e tine V\DdOOI 0472?12 cgggg{}) 99/ 16250 I12 %ft e{:Ia ii nrfiormati on
and an asso® SFLYVCERAPILARY ARSI TR JEER érf T 2 TBRRUATCAt i on
with a base coinpliirQéatidh Wik afbabStationsf the firsteysysieasyséher nati ve or
additional ly, thg nobi | e stgti on ﬂecgdes S nphr&giéqti on . channel of the
COVA si gnal > 5o allIEEAFic eagiinallinhs fobily Bloprerer e YIrIRIEEcel |
broadcast c@Rhf{el 6PMMCISMVR §iBhhl $B-936ladSTe the@inYd 6RddyeSsage to the nobile
station to initiate a search bg{‘the nobil e station “for the second signal,

wher ei n Phe nobi Peeferably, other 8™ weld hrpedesst Icemiep xoaseys asellybraadgasisage
whil e the i I i i Q& | rirgma ively or
addi ti onal F&p‘l‘{‘%e‘ﬁ%%%?%b E}?eaﬁggﬂg%!ragggstgélg t1tg %(eu %%k/%gb _spgﬁle{% gt'i‘—:l(lgi?’lhdent ify
a CDVA pi | offobthensecon@ isigrabl yherelire tho idbéle statidroreceiveeithe selt heoadprst si gnal
during a first. I Jre. t ess he .si ring.a subsequent
TonA T e st ce e R BPe Me e B R R s e 11 o
interface so as Adterrgeivelyabde atititicdhally, fher mbbAa stitiosi océsted the CBMASt at i on.

15 There,i s further, provi i ccordance with a preferred enbodi nent of
the pr e?«gnt Sllgf’i‘\?gr‘]i’tlfiﬁlﬁ,l é‘i‘p‘é@%ﬁgo%e?nbonveyi ng time of day information to a

mobi | e station i Brederably, whe¢ elatsle steti®@Carbives €ad COMASYGiad Muringcd tigdtng a
cell broad i ch broa castsleéﬁtle informati o o .t he bile

t 1
station usi nPMA ERsloband prosestesdhe sprkdiTingm? prtseanet TOMAETE S0 at us

includes a twmr&&ﬁﬁmahidaﬁngamwm&aééecmatmﬁ Svertthe THMCkerfdeb GB dsltansmi ts a
time of day and an_assocj ated G,'SMfraﬂ\g.F nunber to the cell broadcast ;

center, whe@sheratefbe datefor Bppupisgigae the base stalign| ¢ hrough the systemto

the cel Ii5br oadcaghere @sfuftthe? prowided, if QR a8y th A réerdd¥mbdainéhidf
associ ated franme nunber thereto. 25 Preferably, the nobile station is

synchr oni zedh¢ presevDikenfianspRAs R fos comeaying timg oféast irHarmpationip a
i nfor mti on.m&BifeldigtiorPired 1M IwirelbdiGeRBhRinSlaBbh By tERSINARIALE cell
information fromthe
broadcast center, which broadcasts the information to the mobile station using a
GSM cell broadcast system.

20 Preferably, the apparatus includes a transceiver in communication with
the system, which transmits a time of day and an associated GSM frame
number to the cell broadcast center, wherein the transceiver opens a data call
through the system to the cell broadcast center so as to convey the time of day
and the associated frame number thereto.

25 Preferably, the mobile station is synchronized to a CDMA transmission
signal using the time of day information.

Further preferably, the mobile station receives the information from the
cell broadcast system while operating in a dedicated mode.
There is moreover provided, in accordance with a preferred embodiment

30 of the present invention, apparatus for inputting time of day information to a

" communications controller in a wireless telecommunications system, including:
a clock signal receiver, which receives the time of day information from a

clock source; and



~cell broadcast systemwhile operating in a dedicated node. There is
nor eover provided, in accordance with a preferred enbodi nent 30 of the

- present i nagde@e apparatus for inputting tinme of day inborRBiag to a
conmuni cations controller in a wireless tel econmuni cati ons system .

including: a clock signal receiver, whikh receives the time of day -
information froma . clock source;. and WO 00/ Q4729 PCT/US99/ 16250 13 a
radi o transcei ver F@If EHSCVel Jeich prrepveithimy ) dayripiora@tion frmp the he

cl ock si gnalclodcsignslrecéiner, whtiohhieRestens ad@dta @Bl thréouEsyishen Yy shem t o
the comuni cations ¢ontrol Iﬁr S0 as to convey the intormation thereto.
Pref erabl y, PHEINURHMSCORIERE oAty 6Py the difogeation hemteel | broadcast 5

center, wherein tphgefR%,hd EGRRRAHLEONS EGRINES iR 1 GRY sﬂPcMIﬁQacaEf om a
base station in the system and conveys the franme nunber to the cell

broadcastd cewenter, whergin theragiotttanseriver neecivés aiggM friime mamitgm frotn ebeseabl y,
the clock sigifn iBQFu,e%s? m) M & StileqflQe ﬁ&l%ug&y é)rthgﬂelﬂ;mfrggg LGS ¢ he

time of day informati roma comuni cat1o6ns C erern the
radi o transdegether with theldmetofiday adoonatémei ver. Al ternatively, the clock

signal receiver i vice. There is ,additipnall ro iggd, in
accordance with gp%flreé@g’rég%g?ggwgﬁ O t'Re uﬁlFfésaeﬁ‘td?? HS%%Y‘%}OW, 'Lppar at us
for nobil e wecalvesthe tieleeobHdauniné@maivn frora aGSMM Al @anifimidatiohs @8R, Syst em
including: 15 a ngbile,.station; an irst and second base station
subsystg?f)s, ‘?l?earﬁlgﬁlgf’f?dﬁatrﬁaf‘?cff‘}eéﬁlbg‘é%‘%%ﬁﬁr“g?(fﬁfﬁi‘?"to the nobile station,
at | east one of wiheemtivelya tHdMcksdiga receted ittDides aabPBEGRe. subsyst ens are

mapped in the GSM syst.em .GSM. base station subsystens, 20 wherein the
nobi | e station i %ﬁ%d%&%ﬁ&‘@%ﬁnﬂ%&t‘?%’r& 3eEOTGNCg e WY @ PrefsTEedem

responsi ve tednlodiatepar 66 ahe _Oﬁfne%&@t ShV &S aphartalts fok SioBd A8L0Rd
ion, substantially as though both the

signal s received by the nob st a y
first and st%léfﬂmm%'ﬁécé‘tlg?%‘f‘iao SWB%?%@‘@H’E“@B@P%?W‘&C‘@@P&% to a GSM TDVA
air intrface. ZomobiRisefthnakhy. the subsystemtransmtting the CDVA signal

is assigned a M frequency_and | ocation in the system Further
preferably, ness @'gs':\nélrsgcon base station subsystems, transmitting first and second

signals to the mobile station, at least one of which is a CDMA signal, and both
of which subsystems are mapped in the GSM system as GSM base station
subsystems,

20 wherein the mobile station is handed over from the first to the second
subsystem responsive to a comparison of the strengths of the first and second
signals received by the mobile station, substantially as though both the first and
second base station subsystems operated according to a GSM/TDMA air
interface.

25 - Preferably, the subsystem transmitting the CDMA signal is assigned a
GSM frequency and location in the system. Further preferably, messages are
conveyed between the first and second subsystems and a mobile switching
center in the system via a GSM A-interface, wherein both the first and second
signals include CDMA signals. Preferably, a new 1S-95 long code is conveyed

30  through the A-interface from the second to the first subsystem in order to hand
over the mobile station, substantially without violating A-interface protocols.

Preferably, the mobile station applies a weighting factor to the second

signal before the signal strengths are compared.



conveyed between the first and second subsystens and a nobile sw tching
center in the systemvia a GSM A-interface, wherein both the first and"
second si:})g(gl /q7doncl ude CDVA signals. Preferably, a newplcgnRplsf¥0g code is
conveyed rough the A-interface fromthe second to the first subsystem
in order to hand over the nobile statlbdn, substantiall y w thout viodlating
A-interface protocols. referably, the bile.station ies a i ghting
factor 1o th sddbrEdphE PREMEFLR feosPhRar et B SR Bl o
00/ 04729 PGhe\gs@lnieoftiod 4 mbbil@statior fortudein prardless delecommanizatiamce Wi th a
preferred enbodi nent _of the present invention, a nobile station for use in

a wirel ess vsteae Brding SOMAandsIRMénbass statignhdndpii®gand TDMA base

stations, includidigglednshilOla@idRBhdRiveRAIRich kaRHSii¥AEs Wi thE CEmAUNI cat es
with the CDMA 5 and TDVA base stations; a nodemunit, which encodes
si gnal s ¥ orand HaMH basedatignst he nobil e transcei ver and decodes signal s

wth the Cowa basTOdFl bR Wi BGG SefR fof A RIRRE By L O he
TDVA base stramsceiver and dérodes sigmals seivedeiherebyhisochythaththe lsignals ere of t he
nobi | e stat} C i cat i . e r MAHN oo £ b nmodem
uni t encodegﬁm'egl%eg %%icﬁ%ﬁ%?ﬁg%c%qﬁ R C@HA lr)g%?%ﬁl{o?ﬁ Aelﬁ g?gﬁlxayer

prot ocol s. énmwtadforgpaintueibation with tihmBDMA bisatstation; ewdi ves and processes a

si gnal 5 fromone, of the COVA gnd T. base stati substantial |y

wi t hout 1br eaki nderrﬁ“@irﬁﬂﬁﬂf”é‘ﬁf‘f’oﬁgo}lg KW %?‘s?i 'ﬁ?gerb%‘{)\r;\ieeﬁn? j-:e 1% st ati on
and t he ot heimmagicefes wittethebMdeandnitDVA base stations. There is al so

provi ded, in accordance with referred enbadi nent of .the pre

Prventon. & modRBH-SY. (06 medrhinieecss S Seais i Perds e MEEErE 20
stations opgdad infdfdch 1@eelgé<5t@@51§d node in a GSM w rel ess tel econmuni cat i ons

system i ncl udi ngi: a cell” broadcast service, including; broadcastjng,the
messages to t he hrshier Pretesablgnthegngbile giatiop) receiyes aed frocessss\a gignakng

recei vi g tHemBeSAYRS CRIMA SNk @iaitigﬂ§31%ébcﬁ\ttﬁﬂ%/ hatHoat edaloigt 25
g munications fimk oxisting betwéen the mObHIC stahon and the other 01 of
the CDMA and TDMA base stations.

There is also provided, in accordance with a preferred embodiment of
the present invention, a method for conveying messages to a plurality of mobile

20 stations operating in a dedicated mode in a GSM wireless telecommunications
system including a cell broadcast service, including;:

broadcasting the messages to the mobile stations over the cell broadcast
service; and

receiving the messages at the mobile stations substantially without

25 interrupting the dedicated mode operation of the mobile stations.

There is additionally provided, in accordance with a preferred
embodiment of the present invention, apparatus for mobile wireless
telecommunications in a GSM telecommunications system, including:

a cell broadcast center, which broadcasts messages over a cell broadcast

30 system; and

a mobile station, which receives the messages while communicating in a

dedicated mode, substantially without interrupting the dedicated mode

communications.



There is additionally provided, in accordance with a preferred enbodi nment
"of the present invention, apparatus for nobile wireless teleconmunications
.in a GSM t el@emaraeni cati ons system including: a cell brcatossiieesent er,
whi ch broadcasts nessages over a cell brgadcast 30 systemy and a nohile
station, which receives the nessages while communicating in a dedicated
node, subst ant i altne O%Yeﬁé}ﬁ%vérﬂio%r\kﬂpﬁé RGrt RALAesi&sloed fFBE he followin
comuni cat i ons. /04729 PCTI US99/ 16250 5 The present inventi % Wil
be nore ful Iﬁetaﬂ@rbdeacol@@om@r&he preféroed embnglme:ies shdreaf, thksn togethayrwish t he
preferred e taken together with the draw ngs in which:
5 BRI EF DES%%%#" %@%@%MW NGS Fig. 1 is a schematic bl ock di agram of
a hybrid GSM CDVA cel | ul ar conmmruni cations system in accordance with a
preferred enbodi nent of the present invention; Fig. 2Ais a schematic

bl ock diagramill ustrgty Fat ween a nobile
station Zﬁd base statﬁm@u@mmﬁmei@g&;Q&g‘g%@gﬁ i n accordance
with a preferred mgbpdi ARRherRhitid B%ckrcﬁﬁﬁﬁfm bmserwldrﬁﬁc;sﬁwcnm lc8l1@ar
schematic bl ock diagram of a hybr ile station, in _accordance

with a pref efSBERUEHREIP SNy lméccpﬁdég%mﬂhwfﬁfemd empediment of the 3B ar e
schematic bhg&geﬁllﬁggrﬁf& illustrating 15 comunications protocol stacks
bet ween el enents of the systemof Fig. 1, in accordance with a preferred
enmbodi nent of t hefigr @deitt aj W\ematt@nblopkgdxagmmslllalsyehemqrmnbhm@klocisagr am
|1} ust 1 849 NOpPAGAryRn 3 il sfarichl Hd e ba08h 3l DM RARGRS LtkdARe L O 2
GSM base staFl on in the réystemeoS Eﬁ\g. 1, e%r? gt‘cg ance vm't% a pre erred
enbodi ment oFigt han prepsdanceiwittea preferred embodimets oif shegpresdnd isentionl ock
diagram il | ustratg.pg C g. 4A
i.n accordance w tfﬂgaﬁ %%}rlgerh&%ngl%gg dl%rgg\‘ %thg’b}lrg %@?\l mven?'obﬂ Fig
i's a schenmnt statidx, dnhcadirdgtcawwthhpsefeaed egpbedigpnedt of thwpramﬂ:m\@hadn with
provi sion of ti f |nfor tion in th m Fi i,n_.accordance
25 with a pref e?&eg gﬁﬁ\(dl ment IEEIf thcm?né'gglﬁt ¥’f‘)rlc\e;\<en lagralgs fudeParfis

15  communications protocol stacks between elements of the system of Fig. 1, in

accordance with a preferred embodiment of the present invention;

Fig. 4A is a schematic block diagram illustrating handover of a mobile
station from a CDMA base station to a GSM base station in the system of Fig. 1,
in accordaﬁce with a preferred embodiment of the present invention;

20 Fig. 4B is a schematic block diagram illustrating signal flow associated
with the handover of Fig. 4A, in accordance with a preferred embodiment of the
present invention;

Fig. 5 is a schematic block diagram illustrating signal flow associated
with provision of time of day information in the system of Fig. 1, in accordance

25 with a preferred embodiment of the present invention;

Fig. 6 is a schematic illustration showing cells in a hybrid GSM/CDMA
cellular communications system, useful in understanding a method for
handover of a mobile station from a GSM base station to a CDMA base station,
in accordance with a preferred embodiment of the present invention;

30 Fig. 7 is a schematic block diagram illustrating signal flow associated
with a handover from a GSM base station to a CDMA base station, in

accordance with a preferred embodiment of the present invention;




Fig. 6 is a schematic illustration showing cells in a hybrid GSM CDVA
cel lul ar communi cations system useful in understanding a nethod for

handover ofoao@ki | e station froma GSM base station to geraidybudsse
station, in accordance with a preferred enbodi mrent of the present
invention; 30 Fig. 7 is a schematic bl oCk diagramillustrating signal flow

associated wth over. fr M base. st t'.ontoaCDI\fA base, stati on,
in accordance V\AF'?gh%:ﬂgar %%gﬂaélgrgelﬁgl%far%ﬁ? l(l)l S‘{%ﬁgén rh é’ggﬂYeri (I)*lvaeﬁlf(fsbdlﬁ; WO
00/ 04729 PCFtagR90beBL&M CIBVIA dasd statianss thenhybrdbGEMK/ @DMK adeilular

il lustrating handover of a . nobile station between base stations in a
ybr 1 d oM CORR O TR YR FSa 0N LU e EPRMAEE o4 1 o
preferred eppedntieiwbnBdn;tah@ present invention; and 5 Fig. 9 is a schematic
illust ragi on sho?a;rgng signal flow associated with the handover of Fig. 8,

in accordance wi i$p dhsmratts HHMERMethovang sigaabiewessociatad avith .
DETAI LED DESGREGV@Y KE ) %E&%mc'gl\ﬁ@'agﬂ%ﬂﬁed]&ny rii gﬁ%%&tﬂ%ﬂ%?éﬁtmde to

Fig. 1, which is a schematic block diagramof a h cel lul ar

comruni cat i 3WENEPBt em 20, in accordance with a preferred enbodi ment of the
present invention. System 20 is built around a public | and nobile network
(PLMN) 22, which is based on the GSM conmuni cations standard, as descri bed

her ei nabove. Infrastructure for such 15 networks already exists and is in
wi de use in naBl AHBD DESCRIBTION OE RREFERRED: EMBRMIIMIENTS ant age of

enabl i ng,gr adual ,introduction o MA.service in conjuncti.on with such a
net wor kq\(/)\,i t hout -Irzftea%lrfinrci3 hsgn%jn&'({e(:tﬂgﬂ'@élswﬁib‘:htlﬁé SC}é?T‘%tE% ﬁ@glf ARSI Of Rt ur e.
PLMN 22 combwybsidsGeN/CEASA c@llﬁlaﬂﬁ&hhﬁzrﬁ@i’ti&n@@ﬁsteﬁnﬂ@ e haGréarbavit ¥5C) 24,

or possibly _a nunher .of such nters (although only 20 one MSC i s shown
here for ci é’f?#gvgafe”?l?qd&?ﬁ%?{ﬁﬁ)f,’re?l\?ﬂ(tdﬂ"%mnr oPStETR 0P Puilh ey dns

within a gepabiiphiagdl nheR. néWVend QPDRINY UPCWHIRR isMplscd4 ohSthe' EXp@NSi bl e
for |ocation registration o{ ubscri ber units and handover of subscri ber

units betweé&f cationsstandard.casdescried hergrnahgver Nnfrestragiuse fonisprl

sw t chedst elhgRRGRE aiehdyPEkists BRANY iR AF4O LsdRCHER @@&ﬁtrﬁ@tm&egﬁz ¢48. 25
The PLMN al so conprises a network managenent cehter (NMC) 26 and a cell

br oadcast c&nfeatiop bpetheasivanings of ppshlingsradusldnmadest) GIIMAegrvice

her ei nbel owin conjunction with such a network without requiring major changes to the

existing infrastructure. PLMN 22 comprises at least one mobile-services

switching center (MSC) 24, or possibly a number of such centers (although only

20 one MSC is shown here for clarity of illustration), which controls network

operations within a geographical area. Among other functions, MSC 24 is

responsible for location registration of subscriber units and handover of

subscriber units between base stations, as well as linking PLMN 22 to a public

switched telephone network (PSTN) and/or packet data network (PDN) 48.

25 The PLMN also comprises a network management center (NMC) 26 and a cell
broadcast center (CBC) 28. These functions are described further hereinbelow.

System 20 includes a plurality of mobile stations (MS) 40, which

communicate with PLMN 22 via a plurality of base station subsystems (BSS) 30

and 32 over a wireless RF link in one or more of the accepted cellular

30 communications frequencies. MS 40, which is also known as a subscriber unit,

is capable of communicating with both GSM BSS 30, using a substantially

standard GSM TDMA signaling protocol, and CDMA BSS 32, using CDMA-




~System 20 includes a plurality of nobile stations (MS) 40, which
comuni cate with PLMN 22 via a plurality of base station subsystens {BSS)
-30 and 32 wayeuosmowi rel ess RF link in one or nore of the mmaspd/edsocel | ul ar
30 conmuni cations frequencies. M 40, V\/@I ch is also known as a.subscri ber
unit, is capable of communicating with gth GSM BSS 30, using a

subst ant i al | Bas tgﬂlq,? s usi ng
CDMA WO 00/ 04729 PCT. USQé?lGZSO %7@%3131%@1(}%%%?%& fogir%net dsﬁgmy'n bed
her ei nbel ow. instandamsifabMpystemshoelpile stations amdazrpdca@wewvse roadcastsifrore

tati LS idl d
VB 40 15 capstiersfily i KRE Rt RECRES I bE el S edc s obtBR Bss
30; as will bheallabonigheBES 20, 'fab@\hllhﬁf@&SlhBéd)erﬂNrt}h@éjghelf)W Althhglsfke of
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conprises a phewalintBigof, R&Gihll Bé uh'il@ﬁs@o&i’%&ﬁhedc@ﬁ@ﬁk/s G§Midasp 30 and
CDMA BSS 32 communi cate with and are controlled by 8]24 Comruni cat i ons

bet ween GSM BIBPIesHpluRAity 2heagheot thepesysigmaplementsy in accordance with GSM
standards. CDVA BSSu3&ons mmdbdi b rcabmtd \B%St@z Ehﬁlrﬁ&éaw}ﬁgﬁadﬁj’ed SO as

to communicate with PLMN 22 in accordance with GSM st andards, and

parti cul ar | y “@frelied by Mitntthi Camanupicationgibetveepn/G e B s MK are
A-interfage, sassthtidilemn %§Hdngg%1mwg@ng%dsw (t:bMEfl%rSeﬂcﬁ I‘Ilglelegs 3A

and 3B. BSS 32 al so communicates wth 8, SO0 as to recelve nessages
to be broadcaeative e thml§9é|GDMefnataodm Bts es tmcwmmlmlcatpewl&h PbMMN22 in

mai nt enance 5 % t i Nyg; Rver
GSM st andar dgg&lanrtm(gr C?S“gf% n-él;ir%g% d&%gggﬁﬂyﬁgf%r %erﬁ &l 1oased on
the GSM 12. XM%ér:’-&e/sa diie 6B sfandatd dnm,tenﬂtnec hs &urtheri desoriped htednbedowei n by
ref erence. 1O, i Lo a.9ensra et data
service (GPR 111-‘51%?41—%9(& 1595 hasq‘%ee%e pérg(“);prygse(? CBmI{l =i ‘glégcné)é% s0as

Tel econmibi c&b irecra'chthagd;std batbrtoutleas(tESR@Ir)theﬁdxf emtﬁtclomqiryse@ra radio

ddi ti | coupl e acket data
gi rlec!t |09at oyBgﬁﬁ?’ﬁmndTgyaCmF?%rb%g%ngﬁc@ @ni@cﬁ%n&@ pC(S’F“’PHE“@EfRe of
sinplicity, mdth Xt 26noFe1ga GSM stirefaed aB yintérfdted prefisably Lbigigl Bh er net

t her et hr ough. nmuni ¢ BSS 32 an (%S 40 built on
a COVA "air ‘?fﬁfrg?tf‘% modef ja Eﬁﬁ%msifﬁé’r {oppgHl F#I%CW?‘H:S‘@&% wi-t h
t he incorporated herein by reference Optionally, BSS 32 may be linked to a general

20  packet data service (GPRS) 50, such as has been proposed by the European
Telecommunications Standards Institute (ETSI). Alternatively or additionally,
BSS 32 may be coupled for transmission of packet data directly to PSTN/PDN
48 (although such a connection is, for the sake of simplicity, not shown in Fig.
1), preferably with a link to the Internet therethrough.

25 Communications between CDMA BSS 32 and MS 40 are built on a
CDMA “air interface,” which is preferably generally in accordance with the
1595 standard for COMA communications. BSS 32 is built around a base station
controller (BSC) 34, which controls and communicates with a number of base
station transceivers (BTS) 36. Each BTS transmits RF signals to and receives RF

30 signals from MS 40 when the MS is within a geographical area, or cell, served
by the particular BTS. When during a telephone call, the MS moves from the
cell of one CDMA BTS 36 to another, a “soft handover” (or handoff) between
the BTSs takes place, as is known in the CDMA art.



| S95 standard for CDMA communi cations. BSS 32 is built around a base
station controller (BSC) 34, which controls and conmuni cates with a nunber
of base syalbgyd ransceivers (BTS) 36. Each BTS transmg&alRbyfsh@nal s to
and receives RF 30 signals from M 40 when the M5 is within a geographical
area, or cell, served by the particul BTS. Wen during a teI ephone cal |,

theI\/Bm)vesfro 6 to ot her sof t
handover" (or %EJ{IET g%ﬁéo & re %HS%WI E ggySt %13%) hgg |v‘§r %holc d|°n t he
CDMVA art. \A@o@ﬁawmmemddsgéa@ 26 Aadde isid> TOHMA Bﬁ8386ah3ﬁc}b£rdg@(g1 )pdsinof

service of system 20, however, which d ot have CDVA coverage (i.e.
there i s no coypEigeds ’“ﬁagﬁ’&ﬁo%geﬁ@&, 8?11)’&486“‘?‘%?5%5&‘@66%9‘&6&4@ weak or

congest ed. laf tdWéphhen@ME StheMS BURAnded @gepgrdiﬂrﬂhagcw[&gmmhﬁme&g&@glss g Be
M5 i s handed over from to,a BTS 5 assocjiated wt
wi t hout Pnt @FFEHS yl%ég%%g\%si‘”ﬁi oyt frferrppting the calhpigylarlye ih MS 48gi on

served onl ynbé/veg':‘%MnB§§eﬂéiQn s&tv%dto'i‘l Hsr@fssg%tﬁz%\ﬁél %pd;lb% é' |, the

Ms i s preferably handed over romt e GSM t s for
per f or mi ng steigaedbibe M s prebaraliipNmngad ovesKIonDithe §§Mtccé‘tea€ﬁBMAce

versa, as a e g\(?ﬁ S e i bed
further he\rNg ﬁbe?g\?v&{dg/% @?I?B%é g %‘ t}ﬂ%glojvgﬁ% oe?a%%ﬂeé{g?\gﬁ ?géture of
system 20, &SMABAMA serFicg and,viddS eth, ne peilvsdethecrbemeeC MDA 85S 3TBMA ser vi ce

whi b
int hOSEiOr e% 8{}}%}:‘5“ Y gcr@édsf&' %rembré | § y é’dj{qgﬁ 0! g%ﬁg?}qaéﬁgse%et ween

i npl emented, W osing ser Vi ¢
CDVA and TDithe ahitentsrearfesystels 2@ s ishoivy mrFaaglsprem rdceives eesbenbfittfMS 40,

because hi e GSM netvvork oto served throughoyt the
system angltgﬂMA %/e%l”c? Shosed %llon%ﬁerve ynstyé; %g@ P t&‘ﬁ%ﬁ@%ﬁerg 15F :f'ﬁé t he
transition. beey. m@kmamtadbma{mﬂlblaghgr@etrmwsé i%mm% gggllog% |Tﬂ3u§1t§bag ﬁs

t et.ween an S an i
cocordance Rrored COBER asRcMoKE Bt mermborrindy SraseRent FyEses of | NS 40
comuni dat eSO, tbeChildeBiEgha0eodabSM (eSO afCobsehicdthisudhdsed on a
standard T air int othat substantlally no nodjfication is
required to BSYAH oD S“ESF‘\}TQ F_ rleyel JNg aprapdariareds shamged Aneag thee
protocol s | mragkifieh. t 0 accormbdate M5 40. MS 40 comuni cates with CDVA BSS

32 over a CDVMA Uminterf 25 based on a CDVA |S-95 air interface with
certain nodificafBoHd is S?}?gck dipgram that schematically illustrates communications

protocol stacks between MS 40 and BSSs 30 and 32, in accordance with a

20 preferred embodiment of the present invention. MS 40 communicates with

GSM BSS 30 over a GSM Um interface, which is based on a standard TDMA air

interface, so that substantially no modification is required to BSS 30 or to GSM

Layer 1 and Layer 2 standard interface protocols in order to accommodate MS

40. MS 40 communicates with CDMA BSS 32 over a CDMA Um interface,

25 based on a CDMA IS-95 air interface with certain modifications. Subscriber

units known in the art are capable of operating over either a GSM Um or a
CDMA Um interface, but not both.

In order to sustain both of these interfaces, MS 40 comprises mobile

equipment (ME) 42 (Fig. 1), which must include either two radio transceivers,

30  one configured for TDMA operation and one for CDMA, or a single transceiver

which can dynamically switch between TDMA and CDMA. The ME includes

mobile termination (MT), which supports terminal equipment (TE) 46 for voice



~units known in the art are capable of operating over either a GSM Umor a
CDVMA Uminterface, but not both. In order to sustain both of these
“i nterfaceswoldbody conpri ses nobile equi pment (ME) 42 ( Fe@rudsbseshi ch must
i nclude either two radio transceivers, 0 one configured for TDVA -
operation and one for CDMA or a single transceiver which can dynam cally
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whi ch supports term naI equi pne of “voi ce
PCT/ US99/ 16 29entity mediale (P IM)Adain acpmdaacajwuhtq:ﬁm standasdbdi ti on, MS 40

conprises a $Ubs % is éq N ﬂ%)l% m'vgllustfaltllngsl?lﬁcéﬁf g%gﬁgs%mgtah GSM

standards. Fig. |s a schematic |agram|
conpri si ng asinge medie trmcmvexrm”MEdwm ad¢corddncd yith A paefedred amtisdiinkht a

preferre ment 5 of .the ent [nventijo 40 i s built around a
nodem Unldj ggclﬂ? REFSGI HB'%“%P%?@ 5@6" L’ai‘ﬁ%‘b‘l“%eadf‘oﬁf’éﬂé%ft Phindndingriocessi ng
both TDVA arbiSICobE 66 icgpabls of I%reafe@rtmlgl zynd pesRsdiRg BIMRITINAA ARd Agbsdevi ce,

i ncl udi ng stand aI nsm ssi on/ receptl on processing, which is.

supported by’ P Fﬁ?‘r’fa Y Gg'iec geraptse stPiaraviseensltdingstandmrlqnsy DSP)
62, as wel | cOMravhaAgnRsRAY tecdBtidPp ro%leMn%wl@@ﬁ?s go?t‘éﬁ'b SMWHH}nﬁa di
IS audl O

dellvers output to TE 46. In this case resented as

m crophone aRBICSpEREar GSNhhardurase gerelasaton (omDSEY &, aﬁdVE’NEE hﬂymm@ayom as

Exther GO ar COMA vocog s 5 gl ou <guabnotrpyt AETE AR fM boel 2877 T

contact wi t HoGENFRISSerded gp aeaudussscwphoc@@edespeal@rnmd Ca@cﬁq pafaidsy or
| | |, d
al ternativelpy, Ataﬁdc&ﬁlb'cgy{/&gl A \an%@%%xﬁga}?n& ong! £ 5'1? éalugbcg%ntgg %?Eﬁ may

i nput/out put, such evice. re
be in eit herasPOMAN@WN ODKI art.oFither, GEM c&@ﬁ)be@dveccgimg scnptprlmﬁ di@endfng%

Devi ce 66 pr, e nal for
Tmput o RF G anedey Mg aNGdTace i e 558 G SRR Eb L i

signal s Wi a rain}t,@ddalcm@llym at@‘vlamVeI@DM\cdnff@usd ed ok witlsSTERP po@Fil

Si gnal s recey; g&g?a Mveou al?fe%llsér]ag assed by dupl exer 70 thr ough

an RF receive a m X N E‘f] evice 74, which perforns
baseband conver sCone a(Blduﬁsﬁ;‘(fs ﬂtgifaﬂ idaf wHich eiyebebih eific@ DN ¥r COMANSM tter

68, recei verfomgata idmioxed-si gnal devi ces 96 and 74 are controlled by 25
core 60. mixe 51gn output device 66. Device 66 processes and converts
the data to analog baseband form, for input to RF transmitter 68. A duplexer 70
20 conveys the resultant RF signals via antenna to the GSM or CDMA base station,
as appropriate. Signals received from the base station are passed by duplexer
70 through an RF receiver 72 and a mixed-signal input device 74, which
performs baseband conversion and AGC functions, to core 60. Preferably,
transmitter 68, receiver 72 and mixed-signal devices 66 and 74 are controlled by
25  core 60.

RF transmission and reception by MS 40 are preferably at frequencies in
the GSM 900 or 1800 MHz band, for compatibility with existing GSM
equipment, particularly BSS 30. Assuming that MS 40 includes only the single
transceiver shown in Fig. 2B, operating in the GSM band, CDMA equipment in

30 system 20 must be appropriately configured to operate in this frequency range,
as well.

Returning to Fig. 2A, whether MS 40 physically includes one transceiver

or two, it must support dual air interface Layers 1 and 2 in its protocol stack, for
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resunption oPTIOEGYMaArc A pEMentaeRnh 3nd noRFRATISYOR UBBEr I8EUBPtiHE 8t andar d

GSM Layer 2, corlithlinRQlioRy, WM d RodrallyVhs 'wdsbfﬁl\é'ﬁaﬁ%xa?fg,c I1'LdyR} or face
Layers 1 andCOZ ar(ra1 118 I'n acccljrdanc% %l?pﬁéSM tandards, su starXt@i ally

wi t hout modi biteratiby DRk Rdet dVisawis Kot B§P $0i ait Interdace kayiersdl wedi? gre
Int erfaC?QrLa%]earcccgrlahhgé)with'dmH%H%&s%ﬁtaﬁ'ﬁ%ﬂ* PR nBRAPYGGEM Laver 1 and
he t R sub-

Layer 2. owest of these ree ayers I's a I o Resource
(RR) managenent |SgmtardybsMhprotegepointchidebb thied Raday brterface( Myer 4RHL3),
Connecti on > 1 i I - rs in
GSM BSS 30 a'vl?l g suﬁt@l{\fﬁ% ia Tléygtsj’nc Aé‘%éggﬁlwﬂ e\fﬁeé%%ét-gp%rogt @%é&eéféﬁdar d,
and the GSM theseathdec RIISidmb-lhpgreisa Radid Résowred RRpimunagementslapert sinidhal | y

br ocessi ng. SR aeteaiGestabIMMIAE CEIRRERL iR fhdbuge
servi ce (5M3ayerkhabddd swb-Tiey RILS uppdayers2ih €153aB3NGoragusutsdaritiillyl ocat i ng
R T TR Y ETN B TRV e B
BSS 32 pr ot olagérssiratikswisé ieaifElddIbsERtiaBy evithoundhadgenmavg €e. TiadCp1
resources angub- aiyer:]} s%iprﬂ)%rtrsasggin%lil\ig IPcl)(rsca e};[r\glceeesgmg/,s as4vgel?gg GSM supplementary
services and short message service (SMS). The MM sub-layer supports
20 signaling required for locating MS 40, authentication and encryption key
management.
In order to support the MM and CM layers, a GSM-CDMA RR layer is
introduced in the MS 40 and BSS 32 protocol stacks. The GSM-CDMA RR layer,
which manages radio resources and maintains radio links between MS 40 and
25 BSSs 30 and 32, is “aware” of the existence of the dual GSM and CDMA lower
layers (Layers 1 and 2) in the MS 40 protocol stack. It invokes the appropriate
lower layers in the MS stack to communicate with either the standard RIL3-RR
layer over the GSM Um interface or the GSM-CDMA RR layer of BSS 32 over
the CDMA Um interface, depending on instructions it receives from the BSS
30  with which it is in communication. The MM and CM layers are not processed
by BSS 32, but are rather relayed through between MS 40 and MSC 24 for

processing in a manner substantially transparent to the CDMA air interface

layers below. The RR layer in the MS stack also controls the handover between



.25 BSSs 30 and 32, is "aware" of the existence of the dual GSM and CDVA
| ower |layers (Layers 1 and 2) in the M5 40 protocol stack. It invokes the

. appropriatgqdoeyss |ayers in the M5 stack to communi cat e ikdher the
standard Rl I?B- RR | ayer over the GSM Um.interface or the %%@kﬁpl?l?_l ayer

of BSS 32 over the CDMA Uminterface, depending on instructions it -

receives fr the BSS 30 wit.h ich,it is.inh co ni cation. The. MM and CM
| ayers are gg% PP GIELEEE Ay nEsg C%?fle%ﬁdsﬁ}gaﬁégﬁgarmf&a&?eﬁsﬁﬁw bet ween
M5 40 and MsEle2dor fotr thhaaRSst, MG deNindtraBidiBlfrsii Dss@nt had ke B3aANSpParent to
the CDVA air intgrsfac? | ay r_slw\%(tel ow., The RR layer in the M stack also
controls the hanft8§&d %?éﬂ%églﬁc 8ty vin rteripees) is gy gpa dhe §GSMLRMA RR

cor r espondi NgyedistippBits thas@ad A&l GORARITS-LAY Gh 551 in cell
sel ection fo?yt hsepﬁand(gver, under instructi ong éf%?%?ﬁ/%&agegﬁgnt? gRBSSs.
Regar dl ess dtyaitnreferahtly iatteraremplite radieassqurc mansgementuBEHPTOMK R | ayer
SUPPOT (S 1 Netchhan bgr MRS d et M bavennARaKe b dhR TReR | aver

preferably offers e radi 0 resource rnmarfagenen unctionality as
defined by GSMefpensef | Alhoughsa OBRO Tayeengresk. i Bot dfindd by ¢hée ADMAdSS5ed

herein by ref "RR r [.se .S, not isned.by the
Covi 1's. o SErSRADife GENECHHIR 8% R o BYBEA Rl Rod: Bl IS BRI <P

| S- 95 radi o resomscafuoetidnatity,iaomadlli ty, as well. 10 In accordance with GSM

tandards, the functionality.of RR, | aye i ncl.udes both i node
zper ati §§ and de |%%1Ioégar}%d%“ge(ﬁ@?’g%tgnf?r%éi {hesi!é’f\‘if@’é ltyp‘éfrf?‘Sr[ﬂggamri ng a

t el ephone comdedssaitathrijlle bde opbativhdgdopatiedted indfe tdricedRR el,a¥Blicdsncl udes
automatic cell, selection a i.dl e handover befween GSM and CDVA cells, as
wel | as bet \B&éfﬁnﬁ‘éﬁ Wt%ﬁﬁ?*l?é‘lﬁ@“&ﬁfaaﬁb%‘)r gf*@rldé%MOé@HP:?,fafl@%‘thﬁ cel |

change i ndi &R lagér inslusies aiifonedickegll électiorMrid RIMBLtHovERBetRReh@SN ahh 1 dl e
node al so p roadcgst .channel processing, as specified by GSM and

or.MB
CDVA st andards® Aa?f'(!lllgegﬁﬁ’ﬁ iasthetWeenhpaipgRot GMAGelm and nrigefiGAY e frode, t he

RR | ayerisperditi eall dHagigh ohdieaiottasSeplelifie@ by thReISM BGnA&FY | PRSRRISYMH iR €
request, transfer. of nmessages, an 20 substantially all other functions

specified b de;alspipgréyrms rpadrgat drnpelprecasainscarapreificd b aed ) |

i ncl udi ng harsAnAEE, SnaesEBBHhAR G RY Shib&loaw and CDVA-t o- CDVA sof t
and "softer" handovers.
In dedicated mode, the RR layer performs the following services:

. Routing services, service request, transfer of messages, and
20 substantially all other functions specified by GSM standards.
. Change of dedicated channels (handover), including hard

handovers as described hereinbelow and CDMA-to-CDMA soft and

“softer” handovers.

. Mode settings for the RR channel, including transmission mode,

25 type of channel and coding/ decoding/transcoding mode.

MS parameters management based on 1S-95 specifications.

MS classmark management based on GSM specifications.
It will be understood by those skilled in the art that the above features of
the RR layer are listed only by way of a summary, and that additional details
30 and features may be added based on published GSM and CDMA specifications.
Fig. 3A is a block diagram that schematically illustrates protocol stacks
used in signaling interfaces between MS 40, CDMA BSS 32 and GSM MSC 24, in



Mode settings for the RR channel, including transm ssion node, 25 type of
channel and codi ng/ decodi ng/transcodi ng node. MS paraneters managenent -
based on |5 9905Reci fications. M5 cl assmark nmanagenmentp, Jasss 24y CSM
speC|f|cat|ons t will be understood by those skilled in the art that the
above features of the RR Iayer are I|§¥ed only by way of a summary, and

t hat additional ,detail. nd f eafures nm e added based on Jublished
o and COVACEARRGS Wiy Birelcg CRROHEReRLiiote Beath o ERaP e CINEREL | ool | y

i1l ustratesReFhQS¥nableA0K%0 t<Bthrhiinishi@VAth RN VST hacRer ReteeMS 40,
CDVA BSS 32 and GSM MSC 24, in WO 00/ 04729 PCT/ US99/ 16250 22 accordance

with a pref reEacee fRiRRIRHENPf bese Méerfcesand nastiederlpmessgsdlow thiough aces
enabl e M5 4¢hds0 iARATABE GeldRsMiBdd ﬁﬁ%’ké\@@ 3?4219\4{%&}1@ a%nﬁr{non'eatﬁef ace.

Operation of these int eérfaces, and Partic nessage ow t hrough these
i nt er f acds, patent @pptictéeh ﬂ’ﬂTgMﬁ&ﬁéwZﬁétmd momrptbtatea:bbmméxyt TederetcePCT 5

pat ent appl ti /. 6/ 207.64. and i reference.
When MS 40 :"gﬁ?nnﬂcéo‘i%nnclgﬁlygg tion W thn Wg&%&w a é%@?é%é@ g%/en roﬁ?%’ ocol
stacks are Btachscanedamcacarddnc@Skiigt dRSMr dsandandst anbstahtigllyi witdwotat

nodi fi catl on. %@s not ed herei nabove, M5 40 exchanges signals wth CDVA BSS
32 over Céﬂ%\ Uninterface, wherein the M5 and BSS protocol stacks
are nodi f| ed t 0Ab A6tedderéinebdsaMMEIIF eI y;gamdvﬂdammz BISB2Rwer 3A, a

convayi i RIS L fRier iereif totaen RS Boreaimee 24 madif

W t hout proeesflud: ¢ ESNM-COMA RRBRet aYELayéY ol el BR, tahelakjﬂh;éé}t ierface
were descri bed her ej. n bOVS?WIth 15" reference to Fig

communi cat eSNWR ¥R BB\ protasehsiggl.dor C%WS%%rﬁIlLQTQM M f i ed GSM
A-i nter f acegiohRiiSg bBivdeha0I® 40SaPRBE 94) 151%2 Gl éﬁgr&egl By Agl3ocat i on

Part (BSSAP) protocols, as are known in t ef erab i n accordance -
with the GSMthe lgewstinnalyed inghsAfmsinigséice sverg %seele%he@ evithvsC 24
and BSS132 tdyafenkeUtir2Ant erpretation and processing of information
related to single calfs and resource nmanagenent, as well as transfer of
call control andChdbilBSS SRueaympnpivatesewd ESMMGE M oNECa MardatdV 40.

BSS 32 tr an§ul§’sttz§§1a%nlr@d’1ﬁ£d ER A - ROV EBY B fafe is based on the GSM
557 and BSS Application Part (BSSAP) protocols, as are known in the art,

preferably in accordance with the GSM 08.08 standard. BSSAP supports
20 procedures between MSC 24 and BSS 32 that require interpretation and

processing of information related to single calls and resource management, as

well as transfer of call control and mobility management messages between

MSC 24 and MS 40. BSS 32 translates CDMA Layer 1 and GSM-CDMA Layer 2

and RR protocols exchanged between the BSS and MS 40 into appropriate SS7
25 and BSSAP protocols for transmission to MSC 24, and vice versa.

Because CDMA BSC 34 communicates with GSM MSC 24 using the
standard A-interface, substantially no modifications are required in the core
GSM MSC in order to enable the addition of CDMA BSS 32 to GSM system 20.
Furthermore, MSC 24 need not be aware that there is any difference in identity

30 between GSM/TDMA BSS 30 and CDMA BSS 32, since both communicate with
the MSC in a substantially identical manner over the A-interface. Preferably,
cells associated with BTSs 36 of BSS 32 are mapped by MSC 24 in substantially
the same manner as GSM/TDMA cells, and are thus assigned GSM absolute



and RR protocol s exchanged between the BSS and M5 40 into appropriate SS7
"25 and BSSAP protocols for transmission to MSC 24, and vice versa. Because
-CDVA BSC 34yssmanni cates with GSM MSC 24 using the stangergisdnsssperface,
substantially no nodifications are requjred in the core GSM MSC in erder
to enable the addition of CDVA BSS 32 tU GSM system 20. Further nore, MSC

24 need not . awar there i an i renceg in. entlt bet ween
Con Toun s %88‘&5}554’2&%?%@ S A VAREC i Bae B8 i g e T n
subst ant i al 1(BSiQentuesain amdemceow&h t]hehGSM $taﬁ@ﬂrﬂacreoml?he einabf yiew éfel | s
associ at ed T of . BSS 3 n sub tant| ally

the same ma\rm%¢ g S@%Mﬁ SﬂxketéveﬁeP?%W@“%h@%gﬁéﬁ%&fc%m Bt e WO
00/ 04729 PCHWISHHeAO2TDMA BIRRisthd ARRYERTYorh RaRiiRlover BB&Fech ARG @EMand base
station |dent| ty code (BSIC val ues, in accordance with the GSM st andar d.

Fr om t he SpoiliRs 3f aganyeptionalggsM4 TDM Ahased svstert whbe BEEMoBte SOMAI CDVA
BSS 32, or e¥mflisheiipRENso hoV 1l élgﬂﬁﬂghm%ﬂﬁ%stéxﬁ 20 Qrcﬁllll EoreRBbndlr OM @

handover between twe GSM 5 BSSs in & conventional GoM TDVA- based system .
The BSIC of G celvA cells is assigned so as to be di stl ngui shabl e wi t hin

system 20 from CP{?S/ 8Btk Aitbek &ﬁglﬁqﬁ tht sc ﬁbgﬁaﬁvﬁw ﬁlalg'ltrg eQ%Koglca%tQ&st hat

schematically illustrates protocCo stac veylng voi ce data
bet ween M5 4uvelmed nswmymgavc@mﬂatasgtww BIS 40 andhMST 2anizeClaiM A BSS

preferr e p t|on oi ce data bet M5 40 and
BSS 32 gl(rée (r:égde 5%1 g wtl}glc? %r;%?ﬁ%re vocr:nc%llctarc’f e Fe {%II"&V“(%,SHDI’I K& any of
t he standar dlatsb@%eenddsldd apd @SS arelcnded and deh@dechby a CBS&ABrotordansl ates

CDMVA Layer nver.ts voc ded data
into PCM A- Ij“é%%ongs%lgg%m\?oﬁng 0§(§§? anfjﬁr%anlgc%’od)&ﬂgﬁr H’? i rements
of the A-intet (RSSS2stantassiCDMICLAert hinso Gsamsnmarscgnalsseﬁd V@’Sve\[t@l ce data
to and from b W t r.eg to the fact that
the data betdv‘\\/gcejg)% B%%% ‘i:% ffﬁa?’@? g‘fﬁr/ﬁpﬂf@gﬂ’é’d& %ga' P AGOGHRANE 40 were
oper at i ng i wiGbHeoyhiremeets ofitlge Adiftdrfaca sealdermt MSAR0Gs diaagmdgafAoW Ny
details of s%/stem 20, se fu 0 in understandl ng a mefhod for

nmobi | e- assi SEEEFAN QG‘ MO vaidS RBasibstantigllysewttpgtregard j
accordance w the tacptieftens adtaem!%bﬂ&ﬁé BS6 ahH&he M@%%‘CDMX%%@JH agnl i ke

Fig. 1, BSS 30 is shown here in detail to include a
though MS 40 were operating in GSM/TDMA mode.
Fig. 4A is a schematic block diagram showing details of system 20, useful
20  in understanding a method for mobile-assisted handover of MS 40 from CDMA
BSS 32 to GSM BSS 30, in accordance with a preferred embodiment of the
present invention. Unlike Fig. 1, BSS 30 is shown here in detail to include a BSC
77 and a plurality of BTSs 78 and 80. Fig. 4A illustrates the handover of MS 40
from one of the BTSs associated with BSS 32, labeled here BTS 76, to BTS 78 of
25 BSS 30. BSS 32 also includes GSM-CDMA BSC 34 and BTSs 36, as described
with reference to Fig. 1.

The handover from CDMA BTS 76 to TDMA BTS 78 is preferably
initiated by BSS 32 when it is determined that MS 40 is in a location in which
such a handover might be desirable. This situation may arise when the signal

30 received from BTS 76 is weak, or when MS 40 is known to be reaching the edge
of a CDMA coverage area, or when traffic on CDMA channels is heavy.
Alternatively, BSS 32 may instruct MS 40 to seek a signal from BTS 78 (or other

GSM BTSs) from time to time independently of any specific pressure to do so.



77 and a plurality of BTSs 78 and 80. Fig. 4A illustrates the handover of
M5 40 fromone of the BTSs associated with BSS 32, | abel ed here BTS 76,

BTS 78 of 8, gﬁ%ﬁo BSS 32 al so includes GSM CDVA BSC 34-tande/Rlises 36, as
descri bed reference to Fig. 1. The handover from CDVA BTS 76 to TDVA

BTS 78 is preferably |n|t|ated by BSS442 when it is determ ned that™ M5 40
Is inalocation ln4: 1sas ema(%lcs a 3180\/3{& h lsjt?atgeSI 8 lS%OI‘\V é
situation may arl §e whenh th r%? r GBI VEd T oM BrSsY Weak, or
when M5 40 ibetiaenniviSio, ]BESSBG&QHGI@n’dMS@Q@Qn tiod hmdaS)MApmsrcff aga, or

when traffi¢ on nels_is heay rnat| vely, BSS 32 i nstruct
MB 40 to sedk2&% @I}fgm?ﬂ@rﬂrsﬁesreﬁeer(lhgdm %WVF%%PQ@ Yo tine

i ndependent liystRfct00% 4@&6%% Ca PAtES SeHrén Tt r@@g}mm\g@%/mﬁ Z@herein for
PCT/ US99/16250. 24 Fld‘g is a schematic signal f]ow di agram

i I'lustrabi n@risf gREPds, A4 8 yiaterrupss ite samumnicatipssgit BTt woseardh fBC 24 i n
the handoveraceRsrioliAtignglé/ prerlbBEHA AARBECUHD of tRE RisBItthagaOdI BNt

of the present I nvention I ns S egi n a gated ‘search
f or nei ghbomhigh €ésablsT SHOMhtrarsmispion 15 iy iddé fpretheodwratioB of(a 2htrasecupts its

communt ot Qi BTSN, 1R S8R FEMRT iRl e e TR Wil

Pref erably, B'st an enabl es CDVA
transm ssi oﬁub&iamllydireerfroptlm@éZElMAamlomcmrhnmrﬁ@itmec Alteramtevelyimuctlg whi ch

the GS hbor scan c e Wt bst al ly

e r oGRS BSE Bk SliERuRed gt bR CoNARRRI S el
period may ﬂusmebelmmatmmm md&rh@énhebo@mmmdyrmpm y@lalrate Furt her
alternativel t rei nahove, 40 may cC TDVA and
CDA { e d MRS PR DM BRI AR o e TIPS Dh Ao 4.
Preferably, pgfsesd4 provides M5 40 with a |ist of the frequen0| es of 15

nei ghbori ng 1 s, such as, those ass ciated BTSs .78 and 80.
Such a list is ug%a%f ‘?‘3&18&9{3"{% Mgrﬁ;o e edlsfé? V\I’é%lpfﬂﬁl“feﬂ?le%lﬁ find
BTS 78, 1ssi %%hﬂ@nﬁ B aaN1I T €sORhch & thbbe adsheRuANwitBSB1Hs 7shd8d.l s on
the list. The list Is pdated as M5 40 noves from gne celllghgq_‘another and -

i s maint ai ne¥yarishiy us dw ucing thedime repgedhioseersiiopand

Wien M5 40 G8ReMSH Fild QR ol at iR fERRNERS ¥f e CBHSSOH the lisk. Tht asmLs to
decode the GSM frequency correction (F and synchroni zation_( SCH)
updated as MS 40 moves from one cell to another and is maintained during

handovers between TDMA and CDMA base stations.

20 When MS 40 receives a signal at the frequency of BTS 78, it attempts to
decode the GSM frequency correction (FCCH) and synchronization (SCH)
channels in the signal. This decoding may take several of the gated CDMA idle
periods to complete. Once decoding is successfully accomplished, MS 40
determines the power level of the TDMA signal and reports it to BSS 32

25 together with the GSM cell identity. Based on this information, the BSS
determines whether and when a handover is to take place. At an appropriate
time, BSS 32 initiates a handover request to MSC 24. MSC 24 conveys the
handover request to GSM BSS 30, which acknowledges the request. GSM BSS
30 then conveys a handover command via MSC 24 and CDMA BSS 32 to MS 40,

30 and GSM BSS 30 opens a new traffic channel (TCH) with the MS. At this point
the handover is complete, and MS 40 switches over to BTS 78.

The decision to initiate the handover may take place whenever the signal
from GSM BTS 78 becomes stronger than that of CDMA BTS 76, but preferably



channel's in the signal. This decoding may take several of the gated CDVA

"idle’ periods to conplete. Once decoding is successfully acconplished, M
-40 det er mys o dsie power |evel of the TDVA signal and repihfed/fezde0 BSS 32
25 together with the GSMcell identity. Based on this information, the BSS
det er m nes whet her and when a handover #23 to take pl ace. At an appropriate

time, BSS 32 iti.ates a handqv t to 4.  MBC, 24 conve t he
handover reqa{ehs%f Cflg {ﬂs'i\ﬁeﬁghﬁg efr\f&)ﬁleé ?ﬁW%f%@’}e&u&?ﬂ (%%FBSS 30
t hen conveysbeattdramaimsmmission tly \than \EEM 2hannels G h BRfove? it prerafly 30 and
GSM BSS 30 opens raf anne| CH wth the M5. At this point

t he handover 1ga S@lﬁﬁfye‘("benélf‘ﬁj ﬁ/@ﬂﬁ“@h&?ggﬁ’é&erdb@? t}ieoggﬁ@\?gna SQfB&i si on
toinitiate Meﬁ@ﬂﬁﬁ@é@%e@mthKQOW '@H@f&iﬁ/&ﬁrr}ﬁy}eﬁe E:hﬁ:@g&%hed L %&ﬁM BTS
78 becones stronger than that “~of CDVA BTS 76, "but ef erably WD 00/ 04729

PCT/ US99/ 16239 or 2tmay hersethy 2 awernofaMs 4Qpdt mew alqodsre adjustpd dynamirally Gova
channel s t ypté;gbhéé &f §i&h };/Q%I:ﬁe%rs A gﬁﬁgfa lecgpﬁ%h%%mne g’ﬁf@ﬁ&%ﬂ els,

t he handover pr ef er abl initrate M signal 1s stronger
than the CDMelaivgrrahounyts sbirafficpngtie CEviAred T/Wg*knhangelfsant}maysféhe f act or

may be preprogr agﬂgd5 idla ﬁérﬁghéb&k (ﬂagfatm gﬁé’wt}\e El 0\% RS r M ZWB 40.

It may al so be a st ed nam cal response 1o suc para ers as the
geogr aphi cal (Higlc]étalsmmaiédtvweh Ip'B)‘add\g ﬁe tlmeloﬁtdlayeoaaleummsGSM B$GS imd on t he

CDVA and,J els |nthes tem c | ock dj agram
showi ng gnaF% oW itk AT c‘é%gartcﬁ "§lth %)pr%fggr(?gleé?sbé’gﬁ%e’[‘LOfp SWEiSHY t he
time of day trwened)navé)rdn@ﬁw, BSB% in1sy s &80 wmildhelos}zsstlﬁﬂastmbﬂ odieker dance
with a prefeprred.embodi resent i.nventij.o GSMBSSS
in system 20 %Lﬂ aﬁosﬁn%gﬂ’lsﬁ%) 1‘5 rfcﬁéeqtflf‘?‘?gb%ﬂ‘ 8%1%}\? 9"21@&% é

i nformation othepohartdqthie QS—%YSﬁahela@M uaedathdts CDMAebaget Qﬁftlcﬁ@nﬂe t he

| S-95 standard b qaﬁrcfs t hat %ggDNA gase statl ons be ?ynchronl zed, since
such synchr ot¥af9 SInfE S SPChEgiz iR isrecessebh fomidenthigRilaiiind of t he
signal s amd dedodswd bf Iﬂ@é'lgii 8k &t Y&%fﬁﬁﬁﬂc&)vemﬁ‘ﬁﬁé&{ Eellsf Olf'herefore, for )
hobi | e- assi stttwg hando as shown in

Fig. 4A but tl?raf%a%eﬁ LP%%‘%‘{%H?MS %Q]@om"ﬁlawemﬁr?ﬁ éﬁaﬁmér@éag shqwn j g
necessary thgt FighelA | !g@t Wltl’fj%[e g@re@flgﬂ'd*e@lebﬂam?mr?&m rL0ErsER], hpqs of Fig.

5 allows the tinme of da be provided in system 20 20 wi t hout t he
necessity of nm#%mﬂ@tém@aepm@ﬁb@pmg@bmsmm or in GSM

The method of Fig. 5 allows the time of day to be provided in system 20

20  without the necessity of hardware or software changes in MSC 24 or in GSM
BSS 30 or BTSs 78 and 80, by using CBC 28, which is a standard part of PLMN

22, to broadcast the time of day over the system. Ordinary, CBC 28 provides a

cell broadcast service (CBS) in accordance with GSM interface standards 03.41

and 03.49, enabling general short messages to be broadcast unacknowledged to

25  defined geographical areas within system 20. The messages are received by MS
40 while it is in standby, or idle, mode (i.e., when the MS is not involved in a
telephone call). For the purpose of providing time of day information,
however, MS 40 is preferably capable of receiving CBS messages not only when

it is in an idle mode, as prescribed by GSM standards, but also when the MS is

30 ina dedicated mode, i.e., during a telephone call. The use of the CBS to provide
time-of-day information to MS 40 is desirable particularly when the MS

includes only a single radio transmitter and receiver, as shown in Fig. 2B; when



BSS 30 or BTSs 78 and 80, by using CBC 28, which is a standard part of PLMN

22, to broadcast the time of day over the system O dinary, CBC 28 provides -
a cell Qg g@,,sig service (CBS) in accordance with GSM ipgteidosvesest andar ds
03.41 and 03.4 enabl i ng general short nessages to be broadcast

unacknow edged to 25 defined geographi €4l areas within system 20. The

(S o2 9% non SpmErfistre s Png v @@Mfﬁaaét P Erd T ¥ ehMA B lr pose
of providi ngaﬁte@elv@&h@ﬁmelomﬁsymﬁk@ﬁmemmS iMR1s4 Gn h$e1@p}afrercahl y capable

of receiving CBS nessages not only when it is in an idle node, as
prescribed by GSM L PEFIBEPASThadimEnte (ateteRE %rﬁt‘é’%ng ST Aat ed

node, i . .,a;iurds@&tcalﬁlﬁét@rae@aehwl NS 4016 ﬁ@ghmnﬂ @SB dRcMQVAie
time-of-day information to M5 40°is desirabl'e par i cul arly when the M5

i ncl udesSonmjitharefdremgtedo FiglidB. transnitter and receiver, as shown in Fig. 2B

when WD 00/ 04729, PCULLIEI8E 129040 s dyaboptadian 2o uggg%b idip COVA and

the ot her for TDVA eceive thet le th
TDVA radi o Fystem) ueeeiver A, tlell@@m@hen oaklor more oybrtbe @Sl‘édT@uhvb@oneﬁemf of the

present | nvephLat (B IEIRANES PR RSkl o IS bh AL B BRALRD. DY B

40 for nei ghoorin escri above ference T o Fi g. 4B.
A speci al Msf @@y fvdmchceimereﬂu:hrpxbeshomatés the GiRfte (vgk}olaalldfmsfndanomd"fqhe systen)
re of the DMA. cel | s of stem 20

recelver IS 0
[ oCont oo ; peodtimsPE DR Tt Subel B diin SER LA s Bttt e of
day from r ebgiBI8r789ih amdrcam@mlmtths GSMstamd&rdM AhemativelgnmMsfdoanay ba of the
10 concurrent JDMVA.frame.nu S tio nal
transmi t t ed OMBEFS 9 gecsive gtt)ecté?‘ﬁ %ﬁ%iﬁa d‘g\?"al!‘% é?ﬁat ively,
\ANE 93 nmay beecefeRbi gl Ged@irdde OHBWO op aﬁsaldgﬁ @fl \daBTSVe,nBsc Q@W@Sﬁ in

| C case r ot re re a ata ca Vi a ’
BTS 78, Bscaﬁs Psk@%?’?ﬁ& 4%‘&1@? %‘BASHB tt‘B%BBEe&e %Iﬁtfscatlen fRE CBC t he

cel | idepti tbfadgondeARRtdofleCRlrfcp® ﬁeradem@@ fhd FRenCHiMBBE. AleEh@iveRay and
frame nunber. Alternatively M5 90 may convey the information by any other-

suitabl e metMDYP maycanvey fbswf@rmﬁw bsRngRiher switablg methad, spenaswsing t hi s

i nformati onuQVEsMdMs CBBC & thBR tGBbihits 199 ittBAhatibh Mrrtﬁ@@BgQ§ tﬁé"é‘ellt' me of
day even when it is operating in GSM TDVA node. Therefore en 40 is

to be hande8® HaM3 4 reorimesths tirge okdryreven avimp this QpeBingdn &M Tle
synchroni zatl ) TfHef&oR, with MB4BLIR bORahdMddi8o YA BTS 76, there is

20 no need to acquire synchronization/time of day information from the CDMA
BTS, and the handover can proceed more rapidly and smoothly.

Introducing the time of day into system 20 also has benefits for the GSM
portion of the system in itself, without connection to CDMA handover. For
example, MS 40 can transmit its time of day to different GSM BTSs 78 and 80,

25 and the timing delay from the MS to each of the BTSs can be measured and
used to determine the location of the MS.

Fig. 6 is a schematic map of overlapping GSM/TDMA cells 92 and
CDMA cells 94 in network 20, illustrating aspects of mobile-assisted handover
from GSM BTS 78 to CDMA BTS 76, in accordance with a preferred

30 embodiment of the present invention. An operator of system 20 will recognize
that when MS 40 is located in any of cells 1-5 shown in Fig. 6, a TDMA/CDMA
handover may take place. Therefore, CBC 28 will broadcast a CBS message to



'BTS, and the handover can proceed nore rapidly and smoothly. Introducing
the time of day into system 20 al so has benefits for the GSM portion of

-the systemy | f, without connection to CDVMA handove Lyampl e, M
40 can trgwgrhﬁo}tos"??s time of day to different GSM BTSs 785%@9%6f gS and t he

timng delay fromthe M5 to each of thé&7BTSs can be neasured and used to
determ ne the |l ocatiqn of t Ms. Fig. . 6 is a schematic map of overl appi ng
GSM TOMA celillsdus-made @ﬁ%y CoMA) S} i fResporsdlsp ancludings theydollevgpect s of
nmobi | e- assi $4RemRans aN& instdlc@shsSM BTS 78 to CDVA BTS 76, in accordance
with a preferred 30 enbodi nent of the present invention. An operator of
system 20 wi | le r ecognMéeo begiatseatrhfoNEDMA bignhb¢sdaech triggar)y of cells 1-5
shown in Fig. 6, a TDVAN CDMA handover may take place. Therefore, CBC 28

wi || broadcast® a CBS Fueguensiestad CRMAoBTsinovatappisg ond epighboring g¢lls.

dual - nrode ( GSM CDWVA) in thes | 1s, .includi th |1 owing

i nf or mat Son and i nst rgg@ rBﬁngglV%Cﬁﬁ\Aé‘ecﬁpﬁg‘géﬁ?%H%ng%%aI s (search
trigger). Frequenci iy i e j i r cells.

5" GaM mppi ng oot CovaCeafSrilh B by R e M M NI el 0 o
the time of day wunfet ipgeferablynas damigal fromndS IAattheughmtidranetbbis amyder i ved

fromMs 90, alth Q‘Ei S . | so be used to supply the tinme of
day. Optionall y?ﬂ?ﬁg%é{{{%r ?r‘pé\i}?itgﬂg%@aym signal strength is to be 10

nul tiplied foe comparOpasnaly, e hetof BYRvisitid Bl CDRSA dgsal §tRath Rabeienabove.
There is no need fqr. such a nessage t0 be broadcast in cells 6-10.

Furtherfre, it™mltiplisd {pidep@papgon nutthophs T A sagnatode NEscribed
progranmed to reggleUbodd interpret this nessage, while ordinary GSM TDVA
MSs will ignore it. 15 The CBS nessage triggers and enabl es the dual - node
MBs to gat hdhernig nogresdifaesychfomessage o be bresrcats sglssil. Miatiresiose,

GEM1 CONA oy ot S5t R0 T IRRLRS nt QudP Rt Mk g iR WiieckRe Ty 0T
bl ock di agr amdiintarpratahisngesiagaaivhile @ndinary @ESMATRY A MO ivall éghoreGt.wi th a
mobi | e- 35S 4B M%EEe HigRETR L EnbBlel IR it WbAKRLIRGENY Hha?
provide information to GSM BSS 30 and MSC 24 for assistance in making the
handover to one of the CDMA BSSs, unlike hybrid GSM/CDMA systems that
have been suggested in the prior art.
Fig. 7 is a block diagram illustrating signal flow in system 20 associated
20 with a mobile-assisted handover from BTS 78 to BTS 76, in accordance with a
preferred embodiment of the present invention. As noted above with reference
to Fig. 6, the handover begins with the transmission of the search trigger and
other information. The search trigger is transmitted periodically by BTS 78
whenever MS 40 is in one of GSM cells 1-5 (Fig. 6), orin response to some other
25 preprogrammed condition.
Upon receiving the trigger, MS 40 switches off its TDMA traffic with BTS
78 and tunes its receiver to an appropriate CDMA frequency for a short period,
preferably for about 5 msec. Then, after the MS has resumed communicating
with BTS 78, it attempts to decode any CDMA signal it received in order to
30 identify a pilot beam of the BTS whose transmission it has received, say from

BTS 76. As noted above, BTS 76 is mapped in system 20 as though it were a
conventional GSM/TDMA BTS. MS 40 therefore transmits a report message



preferred enbodi nent of the present invention. As noted above with
reference to Fig. 6, the handover begins with the transm ssion of the’

search tri g%q{bﬂ other information. The search triggepctisdh/igasm tted
periodically S‘/’?’%gs 78 whenever M5 40 is in one of GSM ceT/?s 1-5 (KHg. 6),

or in response to some other 25 prepr@§ramed condition. Upon receiVing

the trigger 4 j s off its TDVA traffic with BTIS,K 78 unes its
recei ver tobﬁgﬁgopgﬁwig?g “E%ﬁﬂ&“fgr PN Qfg]Pe %lgg%'x Ffecﬁﬁ’tefj(fﬁ‘?m%gge#er abl y
for about 5 (spRénalfhanultilicel biyhehdVbehtiver EDMBY TONIAURVGahiiAG favidrh BTS
78, it attenpts, to decode angB VA Si &nal it received in order_to 30
identify a premions@ahPyr). together yithhded- M sigtememppadentification ecBiv ée, say
from BTS 7@rohStheqidit: 800NN oBESM BSsS0NRRPRASC Pe SHstED 20 saSsthhigygh it
were a conventional GSM TDVA BTS. Ms 40 therefore transmts a report

nessage WO Gbfferenosd bpoyensde messge tpashuttkd thy MEMIBTS this aseliapdt thag t he

power of th I | j 1S 7 i Qnal | tiplied by the
relative aéhﬁ/{e%é) k{fﬁ%\{rﬁgﬁ%gg& %etﬁte irgsnueléggé)%erecﬁ?at oget Her gt\l/l\ﬁc}rh t he
GSM syst em megn.i dentification of BTS 76. Fromthe point of view of GSM BSS
30 and MSC 24, there is no substantial,5 difference between sage

St anomitted by MatioPteel ol RELE AR And' {orSEaRE TaRs, gt s S0

transm tt ed deteriniigesrthstiMS 49fshanldbel hardad &&YIt0 BTSMBOrAt théspointl MBSS 3pr ocess

of neasurenent and report] s on until BSS 30, determ.nes that M 40
Shour & HRC TSRS G b BeEs st IndMa ik bnge e hangeudh Fedy et aC24)
rr??sgage to Mabed4d Handbc@tsﬂquegtbattptﬂss 3h,a¢§HQ‘}’1€slénH§aﬁ %ékﬂ;jdméd B b’kéf&kpass%éca
andover reque on t C ends an acknow edgnen ac Vi a

24 to BSS 3 .la]g"téﬁ%'stgo%% Pt%ﬂe(ﬁs@%é%aé‘ﬁ%ﬁ&’&?érh AKEHPTga thMS_ 40and a
traffic channgla tréffioRRAGR] Respupea VBvAG RIS EAMCBIE Bas 70MRhSikling - the
handover. 15 Thms descri bed above thus all ows nobil e-assi sted

handover fr BSS 30 to CDVA BSS 32 with high speed and

reliabilgsty, andtié Ef:bce@ dstBbed M&HAL bW fobfbMkSSel Mahlsvdriseghe of a
call during which the handover takes place. For the purposes of this

handover, GSMMATPMA RSSJaeGDM BSS82with highspetd g rdlisbtiomridonithand the
COMA ol |'S g2 BPRAC:hBln 189520 ST HESHEMIe s A1l WhlrifiRNSHIER Gnexpense

and substantially wtho :
handover takes place. For the purposes of this handover, GSM cells in system

20 receive time of day information, and the CDMA cells are mapped into the

20 GSM system, at minimal hardware expense and substantially without the
necessity of reprogramming existing GSM system elements.

A similar TDMA-CDMA handover process may be carried out even in

the absence of time-of-day information at GSM BSS 30. In this case, after MS 40

has acquired a pilot channel signal associated with BTS 76, it must tune in to

25 and decode the CDMA sync channel of the BTS in order to derive the time of

day. This operation takes about 300 msec, creating a noticeable but still

tolerable interruption in voice service during a call. Further alternatively, a

similar handover process can be performed using a MS having two

transceivers, one for TDMA and the other for CDMA, as described hereinabove.

30 Fig. 8 is a schematic block diagram illustrating handover between two

different CDMA BSSs 101 and 103 within system 20, in accordance with a

preferred embodiment of the present invention. BSS 101 comprises a BSC 102

and a plurality of BTSs 106 and 108; and BSS 103 comprises a BSC 104 and a



necessity of reprogramm ng exi sting GSM system el enents. A simlar

- TDVA-'CDMA handover process nay be carried out even in the absence af

-ti me- of - dawo gofopizgrat i on at GSM BSS 30. In this case, afteerAbooa6rsohas
acquired a pilot channel signal associ d wwth BTS 76, it nust tune-in to
25 and decode the CDMVA sync channel of e BTS in order to derive the tine
of day. Thi ! 0 ea not i.ceabl e, but
still toler %Péelﬁ?%g g??ﬁ% I 0?1i I|9llr% \tﬁglsgg&sgernf%?%ea Sugsm&lﬁ%’aﬁlfr‘ﬂaﬁﬁr?rhder

al ternativel iyuerahamgeablleamthaﬁﬁcmeshqwmmﬁg daandbeespﬁbéd)lhﬁﬁednalﬁjvﬂgami VB

havi ng two transcel vers TDVA r %EIVA as descri bed

her ei nabove. S ERE AWl éé}glc%g%‘l hoie ﬁ%&é%&g&gﬁﬁﬂe Ngt PR dover

bet ween two thdi fﬁgL&Eentth@ZDNMSBSS& B.ﬁidcaﬂétd fidd BYS od t6 BISeNM02@inde the

accordan with OT R/@éerre | ment of the present invention. BSS 101
6% 1&9%1

conpri ses’ a 8¢ the handgyex takgs Plarg beoween o gdaMrp3

conprises a B3, 48t @@q)cﬁlntv&?&&b%ﬂl?egsf% UPRdA ﬁﬁ?&%&%enpééﬁr@\ld &¥nof BTSs
110 and 112. BSSs 101 and 103 are substant i ally simlar to and

i nter changealfﬁ’sé wihereimEd'Ss 108 andiA0jage FQSQeCtWeé)hﬁlWﬁérhYb@@%@ﬁ f28Nbve, and
comuni cate akh GSM MSC 24 via the GSM A-interface. M5 40 is shown in the
figure in the mdst of a handover from BTS 108 to BTS 110, under the 5
control of MSC 24ig-APtihcugehanhatich diagyeny illustesding augeabékwoeéanth OBVA

BSSs, fr n e €. S i oV et ween two
GSM BSstUn grrngﬁ!r? EI’BEF%‘ZSt%([HSB%a%E ‘%tllo ¥ ;%reqspecef ic\g/‘é y (?rfnzat91 e (5)0 WBc'24 as

GSM cel | s. Ficgrdadcg swithsz Ipseferied dmzbgdamamtl bfighe qxreseg\tsngamﬂloril dlihebet ween
the 10 ele t n course.of the
handover, i n@ﬂ‘g%gg{l %?’g%ergﬁl t%‘% eiqgﬁg erﬂoégqgrﬁgéah&}?? itdp relying asisnel

i nvention. Them El%dtﬁ/mth 8 higheg gomed lehed rthddo tHO ofPIS 168.t BSBIG! kh t hat it
is receivin nal TS 110 with evel. tha t hat of
b7s 306, Bacelgs 2 iidard (G RiRaOuckybol e -t (DA e?un e e o
MBC 24, HpeoGsyi m(;ju }idl\@tﬂt? <§$SM‘SGIID asdert héw @fll Ba_s'ﬁgﬂﬂl@nﬁdﬂeéﬁ‘&i Hemtiee! |

assi gnrrent sire ve MSC 24 se ver request to
BSS 103, vqu "‘.%%’poﬁ{asé ?f?serg% ﬁ‘b‘{‘tvﬁftfﬁ%%@ gg&é@?@n‘%&ﬂ Bdﬁﬁémdf’t at
encapsul at essefdiRglt3d tRRMBN&0¥@&ihowIEIBREH! tHRSFRESuINBE £ RILERRASSAdvAAcK to

BSS 101. Thus, all _ of the iges sent_ between BSSs 101 and 103 conply
with A-int erqogbr@ax?%mﬁsw&%g{gﬁn 15 pgssed back to BSS 101. Thus, all of the messages

sent between BSSs 101 and 103 comply with A-interface requirements, and

20 CDMA parameters associated with IS95 are mapped to corresponding GSM
parameters, for example, identification of vocoder type 13K QCELP in CDMA
to GSM full rate vocoder. The handover request, acknowledge and command
are passed on by MSC 24 substantially without change.

After receiving the handover command, old BSS 101 sends the RR

25 handover command message to MS 40 so as to effect the handover to new BSS
103. The message to MS 40 includes:

. A new long code mask, in accordance with CDMA standards
. Nominal power level parameters
J Frame offset
30 . Code channel
. Layer 2 acknowledgment numbering

. Forward traffic channel power control parameters



20 CDVA paraneters associated with 1S95 are mapped to correspondi ng GSM
paraneters, for exanple, identification of vocoder type 13K QCELP in CDVA
to GSM f ulyolhgbsvocoder. The handover request, acknow egegysssis26p0nmand
are passed on by MSC 24 substantially w thout change. After receiving the
handover command, ol d BSS 101 sends th8ORR 25 handover comand nessage to
M5 40 so as to effect the handover to new BSS 103. The nessage to M5 40

i ncl udes: A mew | ongNemger peikample accor dance with CDVA st andar ds

Nom nal power | evel ranet er Fr offset 30 Code channel Layer 2

pﬁﬁ‘@f %EHES%?I&‘??;EQ‘F‘?‘]CX * channel

acknow edgnent nunber power control paraneters
WO 00/ 04729 PCT/ Widuih2pReferd®d ehbodiRierts 436 eddHRliBed Nedvelabdve!wah and

frequency. Al though preferred enbodi nents are described herei nabove with
ref erence t &efgrepse 19 & pruiculay bhybrd G5 COMMA pestemy itiwille appresiaderhthéti at ed

that 5 the gy '?aﬁ{crﬂless oPfthé BReR@SRMEN AN By SitilBYy %iena:ﬂc;ﬁfe!d}’tobgff@cﬁm ied to
ef fect nobil e-assi sted handovers in other hybrid comunication systens, as

wel | . Mor eswdile-assistasiulydndayverpite pther dyybeidbeymmanmicationlcysteatsepg meadl- t o
i fi T - d - d i i t t gl led i
Specitic vi :R%i@eo%‘r aﬁ%ﬁgﬁﬁgg Qr&%’i‘%ﬁ‘h@%&&%‘é SLAndar gren&g'c%é%#agé'fc ed1n

r
the art appreci ate S and principles descr
her ei nabove TilyAalasd QIDMiebamsdd-onmmuonithtiont stamdavds hthosh ekilladithddsardf dat a

encodi ng_anq,fi.0Rali. RAYALLeRoaTiRd 3ERREIQ AR R R ERLLIYEL) ARD
enconpasses ‘NOt Lonly The Conpl ef e SyStems and commni catl ons processes
descri bdad héeeusedbiy epnjonttionlwsith vathep nsethodw vétdate eplceditgt andfsigriaése

systens and o ‘aéasses as wel | z%.é conbit nati ons and sub-conbin tit ns
thereof. 1599 1ony (b "568P8 96 1Be iPresedt iR UORCOGOBRASF S MUY dithent s
descri bed abmyptetals@steint @thddyorii@yiniiatioNa ppdcessed ldsidited héreirabope baft t he
invention is limted. onIQ/.b the cl aj 5. VW CLAI M., WO 00/ 04729
PCT/ US99/ 163k9 various innovative elements of these systems and processes, as well as
combinations and sub-combinations thereof.
15 It will thus be appreciated that the preferred embodiments described
above are cited by way of example, and the full scope of the invention is limited

only by the claims.

WE CLAIM:



31 CLAIM5 1. In a nobile wireless tel ecomunications system which
includes 2 base stations of a first type operating according to a first

-air interf grwoaps base stations of a second type operat pggughhessei ng to a
second air interface, a nethod 4 for handing over a nobile station in the

systemfroma first base station, whick®l is of the first type, to a second
base station, which is of the second type, 6 conprising: establishing a
comuni cations link over the first air interface between 8 the nobile
station and the first base station;(gggﬁhiéng data fromthe nobile station
responsive to a signal recei ved by nobil e station over the second
air interface fr e seegﬁd base station, substantially w thout breaking

t he communicatio s I ﬁ‘ka\m egigeless tefecgmapuniqatians sypism, viigh iagladesy over
t he nobi Re siasd stonioris afim fifse tyfper gierdting Aeosdiagne aliasteais iratifade, addibsRsponsi ve

to the datasta%ﬁw%isécbﬁa@y O5p ergmnfa&e}&]ﬂgt@%&fo%% ihfer c@'a%&at?l g?f;ﬁ'gt”h

receiving t 2 co es receiv asur ene sign
and vvherg‘l nt}ﬂ’éﬁ ‘f‘r@goﬁ?f %g ﬁB‘lS’iOF‘é“sdf‘%l?X B’r’r’blal §é‘2bat§6ﬁf5‘z§‘f’f‘n@f hich
measur ement Ss of the divall tygter engt hscoddf basm stéteorf,i whichaizdofs #rostdohdsgpst at i ons
and handighg cg}ﬂ%,li-lsi nobi | e station responsive to the conparison. 3. A

o e o gy oy b i ke cRBreng. o

met hod aécorthk mgbilestetian and therfwst base seatiohyi ng the wei ghting 2 factor

CO”}[)” ses varyi ngach%é @&ngorﬁ?@ﬁm@bﬂgs&goﬁr%‘c}Y‘@ﬁ/E t& QLI %Eel'vgd Eght )
system cording, to c ply evve| ing
fact or (:lgrrp'rall1 Oqugﬁaé}ﬂ"t?‘fcﬁgh%S%“ah?lf HYeRy &@ se Wlﬂ,‘gé #HAht i ons
link tot héuhﬂbmlél}swthoelrﬁ bredkiog thpmbmesumhetlm Ghkiwigh fthe fiost baset he
nmeasur ement stadtionfaridet hod according to claim1, wherein receiving the data

2 ' tificat f th db t at based
Gocot e by 1 pe hadife 3ed R LA TS fdin TS ERURE saoer e seiiend o
4 int er fl4c e respongige mﬂegiamncesg@/c@efmm

2. A method according to claim 1, wherein receiving the data

2 comprises receiving a measurement of signal strength, and wherein handing

over the mobile station comprises comparing measurements of signal strengths

4  from the first and second base stations and handing over the mobile station
responsive to the comparison.

3. A method according to claim 2, wherein receiving the data
2 comprises applying a weighting factor to the measurement of signal strength.

4. A method according to claim 3, wherein applying the weighting

2 factor comprises varying the factor according to a network condition in the
system.

5. A method according to claim 3, wherein applying the weighting

2 factor comprises transmitting a weighting factor over the communications link
to the mobile station, which applies the weighting factor to the measurement.

6. A method according to claim 1, wherein receiving the data
2 comprises receiving an identification of the second base station based on
decoding by the mobile station of the signal received over the second air

4  interface.



32 7. A nethod according to claim11, and conprising transmtting from 2
the first base station to the nobile station a |ist of frequencies of base

stations ofgebb@csecond type in the system such that thgm@étgsest ation
seeks to receive the 4 signal at a frequency in the list. 8. A method

according to claim11, wherein handing er the nmobile 2 station conprises
transmtting a handover command fromthe first base station. 9. A nethod
according to claf'm 1, Avnethed Aceosding tp skiimgl, ehé compaisingiragiiging remk and

regei ving thke {1%& Bagee_;‘zml ﬂ'to\&ftehQ)bﬁlE%ltﬁioﬂ'hallis_t%fo@ﬁ&éﬁies%bﬁ&{ sit&tﬁtzﬂ%%ft he |ink
and receivin e _si gna e mobi atiop., usj a_si e .

franscer ver e ethad sEBT Inu et ety haR oAb Sialh Srks P oo e,

wher ei n dne sighat da frequencythedissecond air i nterfaces conprises a TDVA
interface, and the other of the interfaces conprises a CDVA interface. 11.

A nmet hod accordipg to,claim,10 erein.the TDVA interface conpyises a
GoM 1 nter face. ahd whArRRHOY et Bty b odrein gttt o Ty oy
GSl VM newostatiopseagaises transmiitting s bandmyeorammgnt dranh ghenfiirsObaseistationn t he
CDMA interface is 2 based on an |1S-95 standard. 13. A method according to

claim 10, wherei g establigshi the,. 2 co ni cations.lin OnpPrises using a
single radio resg'u_rcegngﬁz%%ér}gaﬁfo_rdﬁflgt gocg?g{fnagler"\fﬁ%reh%neaflg?aebclf%gngitﬁgt air
interfaceé, sammyneationsHavkdindgresevizmg the datarpispprsive tn thersigoseingeiseusi ng

the single eadbBsHiRS G Gk AFRNARYSTRR thP5RhACA!the hRWRE staioRBRRARE diRgleSsecond
air interf agﬁ; 14 o method ageording to claim1l, wherein receiving the
(RECREEM St A

? e station.”. L .
data from e 'stat1on conpri ses defining an area of overl ap

between a first region served by the first air interface and a second
region served byid.he sesefiddahdcofdingtier flae, 1, altkrbin §8€10f NBe thet ARAI | €

station to r ive. th n_.the | . station iks,in the area of
over | ap. 515.?8%%&19? Hot %5%g%er%d?%n£p]ff%esc?mw lﬁ%éfaéf?’na?%ethf [ ?’%‘F ' é’?rtﬁfnt erface
2 conpri ses iztedfmga cpmpaisest EDMA dntgrfageei n t he second air interface

conprises a WO 00/ 04729 PCTIUS99/16250 33 GSM TDVA interface, and wherein
receiving data fypm t &, paRyl fccéltcﬂ'ﬁé ?8 claim 10, wherein the TDMA interface '

2 comprises a GSM interface, and wherein the CDMA interface is configured to
convey GSM network messages.

12. A method according to claim 10, wherein the CDMA interface is
2  based on an IS-95 standard.

13. A method according to claim 10, wherein establishing the

2 communications link comprises using a single radio resource management

protocol layer to manage the first air interface, and wherein handing over the

4 mobile station comprises using the single radio resource management protocol
layer to manage the second air interface.

14. A method according to claim 1, wherein receiving the data from

2 the mobile station comprises defining an area of overlap between a first region

served by the first air interface and a second region served by the second air

4 interface, and triggering the mobile station to receive the data when the mobile
station is in the area of overlap.

15. A method according to claim 1, wherein the first air interface
2 comprises a CDMA interface, and wherein the second air interface comprises a



4 corrprl ses gating the nobile station to interrupt a CDVA comuni cations
link so as to receive and decode a GSM TDMA signal. 16. A nethod accordi ng

‘to claimloohehei N gating the nobile 2 station conpri pegusivieisoupti ng
CDMA conmuni cations for the duration of _an 1S-95 frane. 17. A nethod

according to claim 15, wherein receiving the data 2 conprises receiving an
identification of the secaond base station based on decoding of GSM
frequency corP¥tiliAattedssce RPE ivherein recehdnaslasa drom e nllg@legﬁa?lo%y t he
mobi | e stat i @mpriss gﬁhﬂgﬂmd\ohﬂesraﬁbﬁgoﬁlﬁxeﬁbpt nCOMuhesreminidationd isk ai r

interface 2 ¢ L D%/Je; and the second air interface
conprises a C%K%rl ra?‘ace a- %{grel n regrél ving the data fromthe nobile
station 4 conprises controlling the nobile station to interrupt the

comuni cations |1k 90neahbdd dcecriing tanclaie AsdevizereldVBatihg b .maBile A

met hod acgor 1 V] .

conveyi ngftlgw&? E%“%‘?%ﬁ%%&fl oréem %%]ﬁhﬂ%émtﬂfﬁi@érgggg 0. A
met hod accor®r99framecl ai m 19, wherein conveying the tine of 2 day

i nformation conprises broadcasting time of day information through the

system using a Gyl oold 8 SAsL.nE WhoGa?he ANTERORBRAY Hhodatp ol alm

20, wherejn broadcastin i'nfornati on i ses recei ving
a tinme of? da‘ipr%ﬂﬂgeénr"é%’é’éﬁﬁ ahcdentification b th%ur?ﬁ%‘?m? tbGFﬁ étatt‘toﬁln'%%séfiv@? in
comuni cat i odiecodidy af B8 feiqathgncadfredtivd arld byfidirohivptioh *thhiels ps e  22. A

met hod ag orﬂ%&g ﬁﬁhgh@b 1Qionherein the nobile station 2 decodes a sync

channel o SI gn Sso as to derive the time or day. 23. A nethod
according to claim 18, wherein receiving the data 2 conprises conveying a
GSM cel | br oadcad. se net¢hok asagdingytd hlaimohi wherdd 60 Oidst28r REEHRSI9/ 16250

34 station t&)rﬁpalgésaat esw]mghunyrf;&eaﬂ@%@ c%hatalpnn %c@c&h eésarrom a
base station secon cor 8@%% al m 23,

wher ei n convgw\'ﬁ‘g ’f‘ﬁeé?a(fi“swflﬁglwﬁg'%"brrﬁ%?&‘gg% ‘?VF?E $HLhobi | e

st ati on cbnpramsprses enubylling thhenobile station to interrupt the communications link
' so as to receive and decode a CDMA signal.

19. A method according to claim 18, wherein receiving the data
2 comprises conveying time of day information through the GSM/TDMA
interface.

20. A method according to claim 19, wherein conveying the time of
2 day information comprises broadcasting time of day information through the
system using a GSM cell broadcast service.

21. A method according to claim 20, wherein broadcasting the time of
2 day information comprises receiving a time of day and an associated GSM
frame number from a transceiver in communication with a base station of the

4  first type in the system.

22. A method according to claim 19, wherein the mobile station
2 decodes a sync channel of the CDMA signal so as to derive the time or day.

23. A method according to claim 18, wherein receiving the data
2 comprises conveying a GSM cell broadcast service message to the mobile



nmessage so as to be received by the nobile station while the nobile station
is 4 operating in a dedicated node. 25. A nethod according to claiml18, -
wherein regrijslostge t he data from 2 the nobile station coppfi§BskEcei Vi ng
an identification of a COVA pil ot beam_decoded by the nobile station. 26.
A nmet hod according to claim 18, and con'%ri sing mapping the 2 second base
station as a GSM base station so as to_control the handover. 27. A nethod
accor di ng t Staifosy ingiatep seaseinby gt mebile pigtion domp pignal fromey basesiatiovnpri ses
control | i4ng dfhige svobnd gypet ation to receive the COVA signal during a first
TDVA tinme slot and to decode the signal during a subsequent 4 TDVA tine
slot while comunicating with the base station over the TDVA interface so
as to generate tRé& daftdnethogaceadiigfediap 3havheaeia conyeying the@SMacellet hod

for conveyi ngohddmet eérviley medéagemt ttanniobile J@RGH RomdridedtdotleyifgatheSM

i
wi rel ess tel econmuni cafions syst conpr.i si.ng: i tting,t.he tine of day
i nf or mati on T%SS?%eeS‘)s%Eoe%? rezfﬁ%eﬂeng)r%‘ﬁdg%h %619?%&”—[%%%? r?g?tilgr?t?tbor{ Ke nobile
st ati on dveroperdingyigaatedicated modet hod according to claim 28, wherein the
GSM wirel ess 2 tel ecommuni cations systemincludes a cell broadcast system

and wherein broagdcasji ' i nf ion. i
br oadcasti ng the%_i'4 i%f%%#%?%&%drgsl&?&t %X‘g%aefll. .erqgllgarggesl l%gé?eaﬁfa ‘éﬁ“‘ A

net hod accorthe mpbile skationropmriseh sceivingan ipedisication ohe COMA pilot beamiay

i nformati on xesqd IsethelhikGRfionIg a message so as to be received by the
nobile station while the station is operating in a dedicated node. 31. A
met hod according to claim28 wherein broadcasting the tinme of 2 day

i nf or mati on conplP-sesAr@ediogd #gording fa daimyA§ CMPESBECIEAPBAEEDN frame

nunmber f ROMsacdndebESE elation as H GSMIBhLRI s€RToNGO avitd Boriths] thyRireiBveMO 00/ 04729

PCTI US99/ 16250 35 32. A nethod according to claim 31, and conprising
synchronizing 2_the nobile station to a CDMA transm ssion signal using the
time of day infdfmatidrethed acgordrstriclaime dPdvhgrain centaplingdhe mpbile

conpri si g dédtemneampugsea codtiotioegg thenmobil¢ kiationlibl recdtvatho@DMApIgIElve to a

r gpisgin:s; graJrle}%; g?ﬁﬁqﬁn%%ﬂé%@ém fded ik RhIRIAADN dufing PldbsBlidny Of base
4 "IIISMA Xme slot while communicating with the base station over the TDMA
interface so as to generate the data to be received by the base station.

28. A method for conveying time of day information to a mobile
2  station in a GSM wireless telecommunications system, comprising:

inputting the time of day information to the system; and
4 broadcasting the information to the mobile station over the system.

29. A method according to claim 28, wherein the GSM wireless
2 telecommunications system includes a cell broadcast system, and wherein
broadcasting the time of day information comprises broadcasting the

4  information over the cell broadcast system.

30. A method according to claim 29, wherein broadcasting the time of
2 day information comprises broadcasting a message so as to be received by the
mobile station while the station is operating in a dedicated mode.

31. A method according to claim 28 wherein broadcasting the time of
2 day information comprises receiving a time of day and an associated GSM
frame number from a transceiver in communication with the system.



34. A nethod according to claim28, wherein inputting the tine of 2 day
“conprises opening a data call froma transceiver having the tine of day
Jinformti 9%590/&41% cell broadcast center. 35. A nethod aq,%qylgw‘%z%o claim

34, wherein opening the data call 2 conﬁri ses receiving ting o ay -
information froma GPS device. 36. A method according to claim34, wherein
opening the data call 2 conprises receiving tine of day information froma

CDMVA cel | associ 82ed W triethddhaccGBAingytetddaim 37 .andncoan iBivhgsbndteonizired ess

tel ecomuni Cinel QBBIIE KEdtRIR tRI COMA IRGIHASONsiEhAIShsiRBSERe SRR GNaspbsyst em
and a second. base station subsystem at |east one of Wwhich subsystens
oper at es accBIUMY Mo a COMA air interface, a 4 method for handi ng over a
nobile station in the systemfromfirst to the second base station
subsystem conprisgi NgA & RRP! ; tods e fd - econd
subsyste that_opefr tes .acc%r ir%lgl%ttc%), Ctl 1?%%?%?%9@?&%%55?&% %SIVI TDVA
subsyst em; gloEORH AR P0Gile sRERREFIROREIVE H3 2 fiapkiseiond BerePhe! thssimeokt at i on
and the fi rddy inkmenasioattd eplsalisysitase statondiatthe bgsterabi | e station recei ves
a first signal 10 fromthe first base station subsystem receiving data
fromthe nobile atiqgn resppnsive to a,second signal 12 received by the
nobi l e station fromt e“fgll%ﬁﬁccﬁé(glé‘gst?actl?lgh8@&559‘%&FHPUtEH%§g%HfIfea? y

W t hout b eatdynepmpdsesormpeming atdabnsall fnokn witrdnsediverf hadng he émeldf ddyat i on
subsystem ciargafatiog tb be &esgidast @htdrhe first and second signal s,
substantially as 16 though both the first and second base station
subsystens were GSM TDMA subsystens; and 18 handi ng over the nobile
station from the3pirsé methaseagerding thadains84twhereirs opeying éhe detpadlsi ve to
coMpar i San Cdonipieses ka@RlingS ii@RYHAS inWEnIMPAIAS EETHLSIY/ 16250 36 38. A
met hod according to claim37, wherein mapping the at | east one 2 of the
subsystens that operates according to the COMA air interface conprises
assi gni ng to t he 38ubsysmethod ToRrdingdacduign dhdvherein ppeningghe datpetatiod
accordi n@ t acoshpmises Bateivihie fiftielof elaly ahlor®Atiog flofta CHOMANGBUNIsSRdt@N&ithi nk and
handi ng overthglagwg}tgt&g_ station conprise conveying

37.  In a GSM mobile wireless telecommunications system, which

2 includes a first base station subsystem and a second base station subsystem, at

least one of which subsystems operates according to a CDMA air interface, a

4  method for handing over a mobile station in the system from first to the second
base station subsystem, comprising:

6 mapping the at least one of the first and second subsystems that operates
according to the CDMA air interface as a GSM/TDMA subsystem;
8 establishing a communications link between the mobile station and the

first base station subsystem, so that the mobile station receives a first signal
10  from the first base station subsystem;
receiving data from the mobile station responsive to a second signal
12 received by the mobile station from the second base station subsystem,
substantially without breaking the communications link with the first base
14 station subsystem;
comparing the strengths of the first and second signals, substantially as
16  though both the first and second base station subsystems were GSM/TDMA
subsystems; and
18 handing over the mobile station from the first to the second base station
subsystem responsive to comparison of the signal strengths.



nmessages between the first and second subsystens and a nobile switching 4
center in the systemvia a GSM A-interface. 40. A nethod according to claim "
39, wherei Qv(p&h,]h; he first and second 2 base station subgyst@igseper ate
according to the CDVA air interface. 41, A nethod according to claim40,
wherei n handi ng over the nobile 2 stat 6on conpri ses conveying a new | S-95
| ong code through the A-interface, substantially w thout violating
A-interface prot 8ol sA method agesratg tackondl/ nyheesie mappigrtheah eagh one
receiving ]E he# thl@subsk stems tRattdperatobadcerdihglid e CDIVDA iaEiniteRfapé y¢rﬂﬁn§es )
wei ghting e conparing the strengths
of the si gna 51851 Rég?&}gee%@g rrpara;sdr%gﬁtafkeque Eﬂe‘%ﬁ’t signal. 43. A nethod
according to claim42, wherein applying the weighting 2 factor conprises
conveying the wegghti Agnfeaﬁ(ﬁ(ﬂ)ractﬁrdlhg o blalig SV,aWHHileinV\/@ét@Blls}ﬁﬁQHl‘@S t he

el oht g | aShRlul B0 iS IRRCANERSIANGly <A AR NaRRSALALAG Ryl m 42

wher ei n appl nprises vary
accor di ng tdnassms\/kﬁtwee@rthe tfiré)tnamh scq%\d Wwétmnsw Wm@lpléesewltchmg

comruni cat i QRfted RPMeaYstem vVioh G5\ A-tht@fdeebi l e 2 tel econmuni cations system
conprising: a base station of a first type which transmts and receives a

first signal 4 according to a first air interface; a base station of a
second type whi cA0+t r afrdnfthed apcerdingdp goam39swheisin bethdhe fisdt and sesoaing to a
second aiY imtesthaaesulspstemsopbidt€a&badingfo thatCORLA gie htédacet he second
signal over the second ai r 8 interface fromthe base station of the second
type while nmaintainin comuni cation link over the first air interface
with the base stélio d’f‘etf‘ﬂ‘éaF?W@’B‘W@@UP(ﬁ?‘Z@P@W&U‘@SPI@Z@Gm‘??? e10 type,
and whi cl t rstatim ¢npldtes donveyiaghanew 6851 long abdt hbrdughsthet A{iterfasgonsi ve

to the Sec%ﬂgséﬁ@pﬂ? gﬂ%ﬁt}\ﬂ&abﬂgﬂ}?\?&l‘a‘% @ttoE&E' i s handed over fromthe

first to the 12 se ase station responsive to the transmtted data.
46. Apparatus according to claimd45, wherein the data transmtted by 2 the

nobi | e station céRpriAesethodmasirdingetotclai 3, gitadreintreanghp thedath ftdmt t he
mobi | e stal 'tﬁ@ niobilBARARA Q¥rideE APPRHY ] Wit PR 18 We Mcofid Gk,
strengths of and wherein comparing the strengths of the signals comprises comparing the

4  weighted signal.

43. A method according to claim 42, wherein applying the weighting
2 factor comprises conveying the weighting factor to the mobile station, which

applies the weighting factor to the second signal.

44. A method according to claim 42, wherein applying the weighting
2 factor comprises varying the factor according to a network condition in the
system.

45.  Wireless communications apparatus, for use in a mobile
2 telecommunications system, comprising;

a base station of a first type which transmits and receives a first signal
4  according to a first air interface;

a base station of a second type which transmits and receives a second
6 signal according to a second air interface; and

a mobile station, which receives the second signal over the second air
8 interface from the base station of the second type while maintaining a

communication link over the first air interface with the base station of the first



4 the first and second signals. 47. Apparatus according to claim 46,
"whérein a weighting factor is 2 applied to the neasurenent of signal
.strength. 4% o0APRar at us according to claim47, wherein therweoakdsong factor
is 2 varied according to a network condition in the system 49. Apparatus
according to claim46, wherein the weighting factor is 2 transmtted over
the communications link to the nobile station, which applies the weighting
factor ti tAErenend yyhiskensmis daiggarthe basessatinditiibe fist éYpa 1esRSISIVE®r ei n t he
mobi | e st at itheisecBnd aigitié so thue tisenobile Stagivalis handiel @Farifian ake figkewé tHd cati on

of the hase g o%td'b%ge Qtfaho{] Rgggggﬂoeﬁ%gle@sglﬂe{\gﬂgr atus according to claim

45, wherein t base st rst ype transmts to the nobile
station a |ist of frequencies of nobile stations of the second type in the

system such thatet heAFpk)ﬂahﬁ S@idiDg tSaRIS 48, @vlﬁ(&@iﬁl e dath frixesnsieeany si gnal
at a fr egueQﬁé( II{OQJIF%??{ Sé()r?sgsets%)%%srag{rgﬁle r dl nlgsafredl(gv e,rsug]ﬁh?at the erein

t he base station o ransm ormand to t he
nobi | e st at inebilegtatiannis hapded ayyi l‘?épcglsmelt@ﬁ qoglmaﬁq’eef oiganl strepgthsted first
to the sdconke figsendtédondnignal. Apparatus according to claim45, wherein
the nobile station 2 conprises a single RF transceiver which conmuni cates
with both the basge statl ons of the first and second types. WO 00/ 04729
PCT/ US99/ 16250 %% 54APRM3EIaRGseTiRE P A £0 whetein agveightngfartemis of t he
first an@ 2pphebtudthainiedsntedtidndotsighaingpiengs a TDVA interface, and the
other of the interfaces conprises a CDVA int erface 55. Apparatus
according to claim54, wherein the TDVA i nterface conprises a GSM

interface, and wh®r ei APPHEtEHRgEOIdRS 14 dain 1S, Yibﬁqeifgﬂ]ee‘delgbtm%&F\P@fylsGSM

net wor k Resvaged acdbdingppamatwisrkaoaditibnig thosystean.m 54, wherein t he CDVA
interface is 2 based on an |S-95 standard. 57 Apparatus according to

cl ai m 54, wher ei A8 the nobi | e stat: on uses a single radjiq resource

managenent prot ochl |APRITAfY 36g fro¢laing F’fé' wherein gegveighips dpcier is

i nterfaces. transmltted over the communications link to the mobile station, which applies
the weighting factor to the measurement.

50.  Apparatus according to claim 45, wherein the mobile station
2 decodes the second signal to determine an identification of the base station of
the second type.

51.  Apparatus according to claim 45, wherein the base station of the
2 first type transmits to the mobile station a list of frequencies of mobile stations
of the second type in the system, such that the mobile station seeks to receive

4  the second signal at a frequency in the list.

52. Apparatus according to claim 45, wherein the base station of the
2 first type transmits a handover command to the mobile station, whereby the
mobile station is handed over from the first to the second base station.

53.  Apparatus according to claim 45, wherein the mobile station
2 comprises a single RF transceiver which communicates with both the base
stations of the first and second types.



58. Apparatus according to claim45, wherein the base station triggers 2
the nobile station to receive the second signal over the second air. -~ -
interface wg @ Johe nobile station is in an area of overdapdsicpen a first
region served by 4 the first air interface and a second region served by
the second air interface 59. Apparatus38ccording to claima45, wherein the
first air interface 2 conprises a CDMA interface, and wherein the second
air interface cophbri shRparatusSMcoDANgGi tot daiiads, waeteinteeonthetfirsbasé st at i on

of the fpr stsectowaleagair@@rf&&@ oriPRbdsea STOM ONnicRfdcB! §hd Upk &t\%r of the
conmuni cati 9 | i nk ﬁpégxel ve and decode a GSM signal. 60.

Appar at us aé’?:St’fGﬁeﬁéo?BnéT A TWREHPS n the nobile station 2 interrupts

the link for the duration of an I1S-95 frane. 61. Apparatus according to
clai m 59, wher ei 5.t heappita h@&tcatdlﬁg to?cmﬁps@sesﬁérehh%ewmﬁt ﬁtegfh%le to

decode M f requenc ct.d on tijon_channel

e R MRy SRl et o un i he L bkl Pt G 0
interface 2RomwysSMeetworBSMERI%. i nterface, and the second air interface
conprises a CDMA interface, and wherein the base station of the first type

controls the 4 ile stat onto nt rrupt he. co on Ilnk so as to
recei ve and decgg)af’b | ﬁ%{fhn 2572@}"5 %gg

Appar at ug abé@dmww&ﬂt@dﬂr 2, vvherel n t he base station of the 2 f| r st
type conveys tine of day information to the nobile station t hrough t he

GSM TDVA |nterf arat us accordln to clai rising a
GSMcel | 2 broa cast %%A?tpsa“\ﬁtr o‘ftvlgi/g‘l’ er‘ﬁ“ntg'1 6bd§y9g?t n%‘?ﬁtl on

t hrough Zhea siigle Bdliq pspwise m%tagemsnbmompob%'ﬁgtoanmemth the fivstiends t

servi ce. 65secBppaidhtesfaa&cording to claim64, wherein the cell broadcast

center 2 receives the tine of day information and an associ ated GSM fr ane
nunber from a transcei ver in comunication with a base station of the
first type in th8 4 Agparats agerdingiarciaimsiawberain Hy hase slaliomtgggeraher ei n
the robi e siairiobile statibecdrseize3hachbécad gighalosverhaanrstorf airhiftedadA si gnal
S0 as to deyuf thdfoblilEratifh iiV%n area of overlap between a first region served by

4 the first air interface and a second region served by the second air interface |

59.  Apparatus according to claim 45, wherein the first air interface

2 comprises a CDMA interface, and wherein the second air interface comprises a

GSM/TDMA interface, and wherein the base station of the first type gates the

4  mobile station to interrupt the communications link so as to receive and decode
a G5M signal.

60. Apparatus according to claim 59, wherein the mobile station
2 interrupts the link for the duration of an IS-95 frame.

61.  Apparatus according to claim 59, wherein the mobile station
2 processes the second signal to decode GSM frequency correction and
synchronization channels of the signal.

62.  Apparatus according to claim 45, wherein the first air interface

2 comprises a GSM/TDMA interface, and the second air interface comprises a

CDMA interface, and wherein the base station of the first type controls the

4  mobile station to interrupt the communications link so as to receive and decode
a CDMA signal.



67. Apparatus according to claim®62, and conprising a GSM cell 2 broadcast
" center, which conveys a cell broadcast service nessage to the nobile.
-station toywgyehkBbe a search by the nobile station for tlpergesassesi gnal .
68. Apparatus according to claim®67, wherein the nobile station 2 receives
t he cell broadcast ser vi ce nessage whi ¥ the nobile station is operating

in a dedi cated node. Appar at us accor di néq to claim62, wherein the

mobi | e station ’é%roé@@éé@u% Aecoobiviy toi dpial 62, ovhateint theybage kb wif e  beam

70.  Apparat Uﬁirsﬁ @Bm@ § entd 8 @3 P Znforhigiieh fo themvblle!seatfdrairBiigh thd ecei ves
the CDMA si %M&f%' rst T time slot and processes the signal

during a sub equent f9e sl ot while comunicati ng wwth the base 4
station over the TDVA interface so as to generate the data for transm ssion

to the base statgon. Abbara%ap%&@éﬂd% @ &Qﬂlvssllanq&t:b ringdaycsaf @nat i on

to a nobije Wire ss t el ec cat ons st.e

conpri si nig abrc?ea{'astt CF%?E&CZ@E %8 VeryS i WRE (?E“t %Wcé[gff’ h8 |tﬁf%‘fgpaﬁeon to
t he nobil e styatenbip tbgmrr@llastamomm GSM@bldua@dcaswwm WD 00/ 04729
PCTI US99/ 16250 40 72. Appar atus according to claim 71, and conprising a

transceiver in % co ’ffﬂ%‘f‘gg) O}/gutl éag]fr%g%,‘ghrgrgﬂ gg%ﬁécagfas%gﬁq time of

day and an aSSOCIated AR nuab he ¢C 73.
Appar at us? acieerienthe Bmel i day7mfonatien andan agsapistesi M mnwnbgr dat a

cal | thr ough‘réﬂﬂea s¥5dceivet th ddMemGaldatibh MAECABhseCRMAH ofhedist §peaURY t he
time %gnthe associ ated frame nunber thereto. 74. Apparatus
accordl ng to alm 71, wherein the nobile station is 2 synchronized to a
CDMA transm ssion signal using the time of day information. 75. Apparatus

according to cl aieé 71Apphaeitas nctheli@hbl @aist 88) Wherénr @eeinobie tshftion
i nf or mat 'zon ciercemg ysyr&ﬁkém%t%d&%ﬁaeﬁamgagféﬂ's?rﬁngﬁ)% B 1 ert VL e ﬁ-&l\ed' cat ed

mode. o‘%é{a us for Inputting time o rmati on
com‘rum catl ontroller in a wirel ess tel econmuni cati ons system
conpri si ng:

67.  Apparatus according to claim 62, and comprising a GSM cell
2 broadcast center, which conveys a cell broadcast service message to the mobile
station to initiate a search by the mobile station for the second signal.

68.  Apparatus according to claim 67, wherein the mobile station
2 receives the cell broadcast service message while the mobile station is operating
in a dedicated mode.

69.  Apparatus according to claim 62, wherein the mobile station
2 processes the CDMA signal to identify a CDMA pilot beam.

70. Apparatus according to claim 62, wherein the mobile station

2 receives the CDMA signal during a first TDMA time slot and processes the

signal during a subsequent TDMA time slot while communicating with the base

4  station over the TDMA interface so as to generate the data for transmission to
the base station.

71.  Apparatus for conveying time of day information to a mobile
2 station in a GSM wireless telecommunications system, comprising a cell
broadcast center, which broadcasts the information to the mobile station using a

4  GSM cell broadcast system.



4 a clock signal receiver, which receives the tine of day information from
a clock source; and 6 a radio transceiver, which receives the tine_of 'day
i nformati ogofohgd he clock signal receiver, and which oRepsseshedat a cal l

t hrough the systemto the 8 conmunications controller so as to convey the
information thereto. 77. Apparatus accdfding to claim 76, wherein the
communi cations 2 controller conprises a GSM cell broadcast center. 78.
Appar at us accor difag tAppdratunar7ordikgtoedlaint Ak anddiompirisims g éiavedeive? imecei ves

a GSM frarrecsﬁnma{métm{nvatmﬁe frh O hiidh m%sﬁmtmm@n& ggf:é?nlgsg?tggy .

frame nunber to. br oad nt ether wth the
i nf or mat i on255P§'a's, Ep%%ﬁaffﬂge HEQ%FHFCHE)‘ %‘?‘éﬁoaa sygentghierein the cl ock signal
receiver 2 conprises a radio receiver which receives the time of day

i nformation froms q%%rﬁﬁﬁ@é Lot %al&ﬁ’i wﬁé@elﬁ%%%%?ce?@' g§8595 16250

41 80. par at us ccor Int o transcei ver

conpri seé t Aataaliityropghd @fSterBio *fﬁdﬁﬁba?%a%&,cemeaﬁ%as farorvey FhefB“QMer ein
t he cl ock spgd@tarrcbﬂ:elaammated trenmpmweserthéeBtS. devi ce. 82. Apparatus for
nobil e wirel ess tel econmunications in a GSM 2 tel econmuni cati ons system

conprising: a nobjle station; and 4 fir and second base tati.on
subsyst ens, t ransdm tﬁg@aragqssa[ccgmngé%(gﬁam griarein; theRebilgpiatignds at i on,

at | east 2oneyndhrohized ts a (DMA strgmsohissiand simntalh usingf thehtioke fibdywt ens are
mapped in thg.GoMapystem as GSM base station subsystens, 8 wherein the
nobile station is handed over fromthe first to the second subsystem

responsive to a conparison of the strengths of the first and second 10
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76.  Apparatus for inputting time of day information to a
2 communications controller in a wireless telecommunications system,
comprising:
4 a clock signal receiver, which receives the time of day information from a
clock source; and
6 a radio transceiver, which receives the time of day information from the
clock signal receiver, and which opens a data call through the system to the
8 communications controller so as to convey the information thereto.

77.  Apparatus according to claim 76, wherein the communications
2 controller comprises a GSM cell broadcast center.

78.  Apparatus according to claim 77, wherein the radio transceiver
2 receives a GSM frame number from a base station in the system, and conveys
the frame number to the cell broadcast center together with the time of day

4  information.

79.  Apparatus according to claim 77, wherein the clock signal receiver
2 comprises a radio receiver which receives the time of day information from a
CDMA communications cell.
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wherein bo irst and 2 second signals conprise . 86.
Appar atus according to claima85, whereifla new 1S-95 long code is 2~
conveyed through the A-interface fromthe second to the first subsystemin
order to hand ovel0.t haAppmbatus astadidiog to slairat 7z twiadrkin thiet fadit trahsdedterng A- 4
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83. Apparatus according to claim 82, wherein the subsystem
2 transmitting the CDMA signal is assigned a GSM frequency and location in the
system.

84.  Apparatus according to claim 82, wherein messages are conveyed
2 between the first and second subsystems and a mobile switching center in the
system via a GSM A-interface.

85.  Apparatus according to claim 84, wherein both the first and
2 second signals comprise CDMA signals.

86.  Apparatus according to claim 85, wherein a new IS-95 long code is
2  conveyed through the A-interface from the second to the first subsystem in
order to hand over the mobile station, substantially without violating A-

4  interface protocols.

87.  Apparatus according to claim 82, wherein the mobile station
2 applies a weighting factor to the second signal before the signal strengths are
compared.



4 broadcasti ng the messages to the nobile stations over the cell broadcast
service; and recei ving the nessages at the nobile stations substantially

wi thout i ing the dedicated node operation of t l&sst ations.
92. Appar a‘?’ P‘HPJ nobil e wirel ess tel econmuni cations i nhlgcwl gs -

t el ecommuni cati ons system conprising: 44 cell broadcast center, which
br oadcasts nessages over a cell broadcast 4 system and a nobile station,
whi ch receives tée nmessagek sitidrefoc onerima edtdlesy telacammanitadboasystemode,

subst ant hal ky-iiihp QMRS THRA BsesDRicHE dohighfshgode  comuni cat i ons.
a single mobile radio transceiver, which communicates with the COMA
4 and TDMA base stations;
a modem unit, which encodes signals for transmission by the mobile
6 transceiver and decodes signals received thereby, such that the signals are
CDMA-encoded for communication with the CDMA base station and TDMA-
8 encoded for communication with the TDMA base station; and
terminal equipment, through which a user of the mobile station
10 communicates with the modem unit.

89. A mobile station according to claim 88, wherein the modem unit
2 encodes the signals in accordance with GSM radio interface layer protocols.

90. A mobile station according to claim 88, wherein the mobile station
2 receives and processes a signal from one of the CDMA and TDMA base stations
substantially without breaking a communications link existing between the

4  mobile station and the other one of the CDMA and TDMA base stations.

91. A method for conveying messages to a plurality of mobile stations
2 operating in a dedicated mode in a GSM wireless telecommunications system
including a cell broadcast service, comprising:
4 broadcasting the messages to the mobile stations over the cell broadcast
service; and
6 receiving the messages at the mobile stations substantially without
interrupting the dedicated mode operation of the mobile stations.

92.  Apparatus for mobile wireless telecommunications in a GSM
2 telecommunications system, comprising:
a cell broadcast center, which broadcasts messages over a cell broadcast
4  system; and
a mobile station, which receives the messages while communicating in a
6 dedicated mode, substantially without interrupting the dedicated mode
communications.



