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ANETWORK FI ELD OF THE | NVENTI ON 5 The present i tes generally t
"W rel ess tel econmuni cations, and specifically to adwadwced cel |l ul ar "
t el ephone networks. BACKGROUND OF THE | NVENTI ON The d obal System for

., Mobile (GSM tel ecommunications is used in 10 cgfm phone networ ks -
in many countries around the world. GSMoffers m’u’m@mmﬁ,!wnmmmge of network
services and standards. Existing GSM networks are *%?Oe _on"tine-division
mul ti pl e access (TDMA) digital conmunications techno 8°6y. In a TDVA- based
cel lul ar networ ig A GICEYTRYTCSNEPANDGVERIN VBRI GSM/CDMA 2
singl e base station af any given tine iﬁﬁ subscri ber noves from one
cell to another, a "hard handover" ta WQ > in which the base station
wi th which the subscriber has been conmunicating breaks off its link with
t he subscriber, and a new base station takes over. Code-division nmultiple

access (CDMA) is an inproved di GIEEP QEFHERINYENIHON echnol ogy, whi ch
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base st ati onsyndlfgecifeadiye dddhced eatiahditedphone detworlemul gat ed by the

Tel ecomruni cati orils I nduStry Association (TFA). This standard provides "soft

handover" (or "handoff") capability, wherein in noving fromone cell to
anot her, the subscriber unit is tenporarily in contact 25 with two or nore
base stations at the sane t BACKGROUNDIORTIHHINVENTION i s nade possible

by th de-di vi si h, . d .. kel i hood of a.l f .
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describes a wreless | econmuni cati ons”systemthat uses a 30 CDVA air’ .

interface (i.wesefubrarige efnetwiorinberyidesrandpstandandss )Existing$3Bvienatwozlks are

net wor k serviges r ' t hi t t £
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i ncor por at i ngwiitl thSWaza dstalid# withnwhich, ther sulskcsiber bas rbdeadcomnirElicating nt

publications WO 95/ 2477 nd 96/,21999, and in an article. by Tscha, et
DI ant ] £1 ecbrRRR Rl TinB itk The skiscribers ab e et Babe SRt AgE OVEE S at | on
and GSM Mobi | e Swi Celdiendivisitie muliipldrReeadiCOMAl idar ignpriwid alignal

Conference on Universal |0 Personal” Communications, Qtawa (1993), pp. .
181- 185, whi cRoBMBUnitasions: ecdindlegyi witghr affords moreNefficignt t uses of radio

blicati M f. how t o..pey f ffic
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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.



r. 20 subscriber unit is then handed over fromthe CDVA to the TDIVH\OB§§ 7003
. thout interrupting the call. SUMVARY OF THE I NVENTION It is an object of
.+ the present invention to provide nmethods and apparatus 25 for use in a

m xed TDMWV CDVA cel | ul ar communi cations network. It is a further object of

sone aspects of the present invention to provide inproved nethods and -

appar at us enabl i ng handover of a subscrd ber unit between TDVA and CDVA base

stations without interrupting communications. 30 In preferred enbodjnents
of the prEDiviv. BEGennithis systenk ede GRMpoBKoceomapnupicatiiviih LN dRebEe st em
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are incorporated herein by reference. A subscriber Unit in the network,

al so ref eJBMA B thatspiarerdstoaisendi | e station (M), is capable of
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station. nformati 6n 1s used by the systemto ena
est abl i sh saatiens inistichifybel netvortkse new base station, whereupon the
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"nobi | e-assi ste overs." -assl sted handover is used in GSM and in
CDVA syst egBMA@nd TEDMAPBSHstin ahybed GEMYSHDMA delecommunigationsssystem.

' nei orbr oy YIS BoP gebertidn pilek HRatn surilh e AdiorsShiL Wt CRMSCT, '

GSM CDVA Sﬁé'éhﬁ&%g hqﬁuhﬁg% RPN O PAE Gfs i cPible® urliOWBe s theRhilot Bighiads | ONS
are presuned to capabl'e of receiving signals fromeither a or a

TDVA base andmotifiear kasg sjatien contzpliesthat ignalschavesbesn deteetedwi The a

TDMA base shat.i. N . i gt

poTT UcRy ) ot Ben i s Thdsl RaREE G o B CTVLA R BE TERPA 18 Bou:
provi di ng irttersupting thé calksi st ance. The provi sion of nobile-assistance in
accordance with the principles of the present invention enabl es handovers
to be conducted nore snmoothly and reliably than woul d ot herw se be

possi bl e. 2 0J AN 2083 4 In sone preferred enbodi nents of the present

i nvention, the M svvitchSU T@}Sﬁcrﬁlﬂ @WM@‘? Non in the course of

a tel ephone call, according to I'nsfructions frecerve romthe base station

Wi th which the Itristnidbjéds of fesent iventitel &) prdvide hretlods and apparatake
pl ace,_ the_ MS receives 5 si\gg? s fromboth T and CDVA base stations, and

r epor t%° bafdt Ys§ I RanBedeTRMAY GPMdyesllnlagcomanunigatiors netwosky ecei vi ng.  The

i nformation thug | . t 0

ni t1ate the handseaprii delectiHonie alicts bP sFY DrtRR? el prgh e
transcei veimpaoved heettiodseandt apporaginy Qhaﬁnﬂ?nhahhsvéésoe a sahgember Gatie Wi th
ei ther the TDVA or CDMVA base station) but not 10 both. (In accordance wth
the princi BEEWegn 'EDMA nandy<&DMA dbase i Istatinasciwithond, inkerruptingan

conmuni cat go%&i@tﬁ&v}.han one CDMA base station !

30 In preferred embodiments of the prelsent invention, a mixed y
GSM/CDMA cellular communications system includes both TDMA and
CDMA base stations, jointly controlled by a mobile switching center (MSC).
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at once.) It is noted further that each GSM TDVA base station hasthsANomm
. synchroni zati on clock, to which the MSs in communication therewith are
synchroni zed, while the CDVA base stations are nutually synchronized to a .
15 real time of day. Therefore, in switching between the TDVA and CDVA
stations, the M5 in each case acquires and _synchronizes its operation to -
the appropriate clock signal w thout subst &nt i al | y interrupting the -

tel ephone call. In sone of these preferred enbodinents, the M js.in
communi cat i orfyaterhs of tontypeiae @qs&ﬂb@d,gm#@rom the V@?W%%@q%ég&tﬂ?éerlfni t

may be handed 20. over to,a . i %)Mg r ) S-S t.he
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! . ; ! . ; |
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exchanged, a bbddic oGBABRRL tfiSis I Rrddifed Rt 8o Blfetudblof Prefisteg émiriimiehs NS

Is swtched t ase 'station while interruption of a tel ephone call
bei ng conduct efitheypiiesentVhventionbiitat the aonymuinidatiansdystin maybé basedontamese

f d enbodi t t MS IS i nmuni caj i 1 1.0 1 tati,on,
Rhen 1 ¢ 1's: dcPuFinE SEMADMA HiRpHE IS0 "WEh B8 BIAHOR Pl DA B 2nd”"
Station. | ol el Y A0bAR o BAGROEIMINS bkiR infllfrddRugequi [ oo the

time of day, prefera recelving an accurate tine-o a 2 0 ~aN 2o0ao0
5 fromttke TDVA bhserdentoaletemhineiwhema Bshvlovenshauldstakeopladeda WibHin

equi prent necessary .to.genetate and broadcast.the.tinme of Pr ef -
the network i fRIP Cﬁ“@%ﬁ“@%é&éﬁ%ﬁ 8%‘%3 tiwRef ,°fHenW88c@j%%8‘vﬁﬁP4%e
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more of the CBRbopLfdheihentype on8cAMA  respeatiiein. 4 E1956280078991UEBC] he

Al i Sl : )
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as

10 slots) lost In'this hi on, the mobil e-assi sted handover from TDVA to
CDMA is gener anfyepert back|ondibisinfermatian taithe grisentbass statiphe They inforanation

than would , @ ngéd'%2Qthsg@?e°tﬁitB| &‘ﬁ‘v’@% S RS %Efa"b'iiﬁig AR GhiRALS »fiﬂ‘? the |

described herein wth reference to aving a sing transcel ver ftor
and CDMA use, new badd statiop) wippeapontthe hdrdovdretaes plicel withotit shilsstpnitaliynt

i nvention may.simlarly be applied ysing supscriber, units a system
Iha\r/dvvalr e of gf%%?”ﬂ'ﬁ;é?orﬁﬂﬁﬁg%éqqrﬁth%n&g?%é éngﬁggleﬁ"ﬁg?' uniyt havi ng
separate g only pm&m@kbﬁtewbﬁa{@%fé;eﬂ%mqugg&*ﬁéﬁ,%éﬁ%ﬁ&b@ersfﬂéﬁﬁged s

therefore provided, in accordance Wth a prefe enbodi nent 20 o

present i nvenbresstations aretieferred telassmobilemssisted bandaress.§y Mabile-assistedc h
I ncl udes base,stations of a.fi type I ng. according to a first air

interface, ané‘ab@%e’sfsa%%‘ﬁénm ﬁ%m% P _‘b‘vﬁgﬁéﬁaiaﬁbwt&ﬂﬁma

second air i nimeébikCstationeAqtes AhdNRPArRIoN ke steAPIN dfSighls rédeived frbfh a

systemfroma first base station, which is of the first type, to a second

base station, BaRe eftion Brnsqeiversinge pgighharinrg celhbefare bging-handad evemtg that
comruni cabkon in 5h el Al ' S i on
a0 the T E7or el D HPEHUE SN CONTA syRIdhG 3 IEHIEBEer I olBRR] Go°hate
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t he comuni catst Ealéﬁ i A i Pase $fatien af@ay given sime (RrCRMAkeaceme
nmobi |l e statio s SeasSt at | L | e
data recei vedriltS E‘é@ﬁegeﬁigﬁﬁlgﬂ 5?%1(’% k&%g@&%ﬂ £aﬁ‘ the éﬁdv%r-‘meEQBRé‘é PCY ﬁ?tekp
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 tobe ~

conducted more smoothly and reliably than would otherwise be possible.



Preferably, receiving the data includes receiving a measurenent of) (siha0l
strength, and handi ng over the nobile station includes conparing
nmeasurenents of signal strengths fromthe first and second base stations
and handi ng over the nobile station responsive to the conparison.
Preferably, 5 receiving the data includes applying a weighting factor to

t he measurenent of signal strength, wher®in applying the weighting factor
i ncl udes varyi 2&1 the factor accordi ng to

k di t h t
Further pref er aifl pome @igteryedhemhodiments qr}e V\D;’r‘?ﬁ%g‘l?dlﬁé{égﬂpﬁnﬁ’r? S em

wei ghting factor C S t t I ch
applies t W%%gﬁﬁ‘ﬁe%%ctwgtd éWB‘ ééﬂl}lﬁagﬁr}gﬁtt}ﬁ% HR?(%% géi%y%qér@g%rl‘é\,/\?ng
the data ing], %@érdﬁfg[etd/ iiredtidritenickivedafroan thaf bideestationrwithaghicht dtel on
based on decodi ng b he nobile station of the si nal recei ngcli over. the

second ai rumwuszm aommumcatlpnefﬂaf@mhemlowems tof illlsﬁwB]@F@:tthﬁ P renaiYefe

first hase st nto tiaon ase
St ati ot GHEEAS (EOEDHRH [pBLA TG oM artase siionsran FerobR Gk e Bpocy
seeks to r&sﬁbﬁerega?dﬁ{rgﬁeé sighals ft'i§ 9e@eingl MTROMbIRAtiotRaSFépUrted ANdI ng
over the nobile statiorr includes transmtti-ng a handover command fromthe

first baserepatédhbackdomndfasesbby theBbaHoiisitiatg thmbm@manda&rabiy, thenk and
receivin data.- nsi e to the si I Iude e I'sh' e
ok and r MEcomryise Srared ifescrinst and heiinrt st RS B el
transcei vefhd Mg 8n EBHirhﬁnﬁE&tW@ﬂ‘\ eiferahe TEINIA QOCDNPAGaEE %txoﬁnﬁuﬂf\oi he

first and second air interfaces iIincludes a TDVA i nterface, and fhe ot her of
the irkCerfhods |(inl acexdancOwithsthe peiriciples ofhls-25,rhowevanias desaibed e

preferably i ncl GSM.i nterface, .and rein.the terfa S -
conf i gur edEE! %I}FR/ &M%E?%?WME%@}S%V%Wﬁ% 9“%@’%[5\3& ﬁie*é?ff ace .
i's based op¢ @Rcty Qﬁxsshafédiaﬁ&thé’i ol ealh YGRS TN iAS Bh §20sth 6 TREMME owat | ons
link includes using a single radio resource management protocol |ayer to

manage thesynekronizationt dotkicso whirhatheWMbeiin dommunirasicsr theewidbiare
station '”gkﬂ&%ﬁii LA e;l?g a\ﬁz{&r tsﬁ?t?&‘gg é;rgerg’gg\?ﬂ ct@&sz%ﬁO«!ﬁA

ayer
to manage the secon alrin r‘ecel ving the data

fromtige mpdal dred @tfld)el"y i nn{étdﬁ&ed@rﬁ IsW1E@uﬁ§| Wt@%e@fthéVHDMiﬁp drel GERN A
first region serveg the first air 2003 7 interface and a
second regSttions \tbg Iﬁs tmea%ema@mmrw@edf%éhrw&Wr gperatian Fq’néh?n)m l e

t at t f
overl ap. |1 aPBEGhiLe 8K Sehal Mt SuBRARLEND 1BkL PG kAR
5 int fer f ace andnvémmneiof tgnl&tee @gemtbdaemboglﬁ?ﬁeﬁwfd\e M3 inllmlsc%rnﬁﬁldﬁ%t ]

nt erf ace, iV a ro ile sta i ngl ude e
Im)b:al e stat"Y‘gh @ﬁ%g‘g a eBd?r’ﬁ:E?tSH’E‘}r@ﬁst wyt ma S‘E‘ng ‘ég"\lle and
decode2@ Gavef A @SM‘,&!’DNB& %E&‘é aiakivn, @Wtﬁaﬁﬁn f?ﬂn'l%' fHeASAarlsasiveres

interrupting CDVA comrunications for the duration of | S-95 frane
wher ei n r ed@iintergupded htenaporarilye |during rwbidhy time dhe iunihtperformsy @n t he

Synohr ont sAerEToeh Aty G apq dRCa Tty e GBY BERERERY R Aol A
preferred eyhohtdriat toithe TDMA babé stafion! Preferably! tHEESDM ASMridaision is

interface, and the second air.interface includes’a CDVA interface, 15 and
recei vi ng tRtergapted farm singlefeme: typisaily 20imssclorg, creatingran idlg tithe slasbi | e

stati 085t 0 jhNh &I rinck " &rifi0 THE PRt SRR K AFPerPthe’ TOMACHYSe FichIgGRde @

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 M5 acquires the time of day, preferably by receiving an accurate time of day



CDMA signal. Preferably, receiving the data includes conveying ti hzé] AN %QQ@/
information through the GSM TDMA i nterface. Further preferably, conveying.
20 the tinme of day information includes broadcasting tinme of day -
i nformation through the systemusing a GSM cell broadcast service, wherein
broadcasting the tinme of day information includes receiving a tinme of day.
and an associ ated GSM frane nunber from a t§ ansceiver in conmunication w th
a base station of the first type in the system Preferably, the nobile
station decodesra &NTDMACBHasnetation, thketsiVihs @Sl neovark i pdevided wiitdy

i day. Al i vel ddi tional ly, i vi h i ncl
Conveyl ng & CORMESRERbheRETstIoEnerate sneLiraga-ash te fmedt 457 - CRisfsrahe fhe

initiat h .1 bi | t i tet f
the second ¢y BerwerkibiaRs 3 ) Bt el REEI A B BRI CSN ©
nmessage to thgiimbidde wilck iguised tb Retdide she tmweyl dgy,iprovided doe example, thy be

recei ved by the nobi [e station while the nobile station is operati ngq)g r}\a
dedi cat ed frodehe FGkthal dasjtioningePystam (GESYararereivadt femhepel er sere; @fnthe

i ncl udes receiyy i depnt.ificati of L]

nobi | e stati or#b&gﬁaﬁ@sr‘e S aﬁ“ﬁf‘s\]Ncgg’dgagg?)srée&e&%ﬁlgﬁ t?%gﬂérr@? ‘%‘ggqlgn@?éu%'

mappi ng the SecRBfhAARRSy St MS Rinpor Ivjétaﬁs@rqmtTDMAOre@pti@ncnnbfdﬁr tche
handover. Preferably, controlling the nobile station_ includes controlling

the nobil e st adqoire endegywicheonize TDtRe dimaf day iofdhg EPMA statien: i dBus| ot
and to 5 decode .t he.signal .during, a sub uent T j t ' :
comuni cat | ng AiFidHahe Base dearftistioof A SRR sl R peADfp time
generate yhe dabhs)RsPR IS Piskich Rie h6biRaegistt@hhRdoverteo@ TEMAIth IEDMA
provided, in accordance with a Er eferred enbodi ment of the present

i nvention, a ristgererslly marevtejiably andriessfdigturbings torarusenef the MSI tharowpnld
station in a C@ll\qew t el,ess teE{lecom"runi cations system including: inputting
the tine of da F.‘f"b%erﬂftl?‘%?ﬁl T the system and broadcasting the infornmation

to the nobile statianheugh prefersad brbodiinehar fbldescritir] kSHeinvwith eference to
t el ecommuni cati ons systemincludes a cell broadcast system . and

broadcast i ng tM®st hewing adaingler transesiver ifoe| HaMA 1and M As tipeg it mell be
| nf ormat | 8 Qx%%?%'at(éal tha? rt@%ﬁéﬁ%{ci{%ﬁ?to?mhepﬁgsgﬁ?%yentmrpqg&f‘ossti%x@grlsrhﬁe

time of day i 1on 1 nclu casting'a nessage SO as
received by t hepplibd|wsingaditescribler [wnithanst system hardwereapf mfhen types, and

dedi cated node. Further preferapl broadcasting the ti of day .

0 or ot on | nERTRI WPl SRRt per MRG: AV IDEJURATAICAF Sy AT HALY NSRS e
nunber from a THMACHIEDNA ©EReiessit i On With the system and the nethod
i ncl udes synchroni zing the nobile station to a CDVA transm ssion signal

using the tine of dapereischareforeprovided, gneiceondatcewitia preferredrembedimemt

i ncl udes ernining a_lacation. 25.0f th bile station responsive tqQ a -
tranan osiBh°t L e prsetcBueHlony iR a, (FRIE irfledd, BisnbRERAONS sheled, . -
stations in theyktigfiudes tase 3edtions obatfirsh typeepédratingiccdfdingne adies air
opening a data call froma transceiver having the time of day informatjon

to the cel | brBYgEast Wderhase staiipiscat sasenrigpe RReENg acapIding de arsgepnd air
s, ool Kk et I RE MO TS M fom
infornmation frbasastabivh, etlicth ésebthedfind typd, totahsecéid/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.



system 2 0 JAN z003 9 There is further provided, in accordance V%QHAWDUB
preferred enbodi nent of the present invention, in a GSM nobile w rel ess

t el econmuni cati ons system which includes a first base station subsystem -
and a second base station subsystem at |east one of which subsystens
operates according to a CODVA air 5 interface, a nethod for handing over a
mobi l e station in the systemfromfirst to the second base station -
subsystem including: mapping the at |east one of the first and second
subsyst ens t haPrefpeabiy aeceiving thendatadncludesproeiving 2 measurameentof SIg8A TDVA
subsystem establishing a,communi caé{egnsogi nk between_t.he, nobil e st éi on

and the 18tmengsh, Randing, V5 yStee it get #EttieRe ! pides spmpas e
e 1T o nTatashRmBh S SR e dls PO RIS ARy e iGN

data fromthe nobrlé staPion responsive to a second signal received by the
mobi | e st ahding lover tthe mebiladtbdse responsive sobdescampagisbst drreferably,

wi t hout breaking the cor_méni catiops link with the firsb}ﬁt:ase 15 st?tifon
subsys? enfecavingrthedlatp dnauden aPRYyIBg & weighting fagtor i i measgRment o

were Gow T SR IRERER AeBlyahE She B0 HEEREGcRE ctlhs QR INE MR T
first to tfh@to$%@®tﬂih§&© & inetwork 2ddralition Shethe spgtensi \Fartlergmeferabon of

t he signal strenghts .ref_era}bl y, .mappi n? the_at 1 east, gne ?f t he Slég‘systems
that oper &PPIYRGIbE weighting factorinpludes frRReRYtNGa WRIBHHBE 134 OYRTHECt 0 t he

subsystem I bl t | d.s4H.ng t he
commini ca PR TRERHE Ik & he GBI Mariol WRIGPH LS e weftHig fabllr
conveldng torke agasukheen the first and second subsystens and a nobil e
switching center in the systemyia a GSM Ainterface. Preferably, both the.
first and secorepdeﬁﬁdéé%tr%&ei%‘ﬁ‘gs‘;g\?s%ﬁéﬁﬁm@ﬁérraF%VH'é&GPdﬁﬁ@tlg@t%ﬁéf%ﬁA ai L

I nterface, | ' r | [ ' | a new
1595 | ongocona fieotatofbARA! of Mediihe ByHS HRBB{IP St PR I 2 Mg

A-i nt er f aaeceivedl over the decefid ahbinyerfacecei ving the data fromthe nobile
station includes applying a wejghting factar to tgﬁasecond Si gc_nal , tﬁgd
§rom

wher ei n conpar i B P?ﬂ@egﬁ Gﬁ&t@n‘tﬁmtt mansmyHeg dust basepationgtoy
wei ghygd SHgBAk stMIGT &1 11kt VIR IEDREEE of basd sttfhs?OPthe! Second type in the

system, such that the mobile station seeks to receive the signal at a frequency in
the list.

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 interfa‘ce, 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 IS-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




wei ghting factor includes conveying the weighting factor to the nDbingANZW3
station, which applies the weighting factor to the second signal. )
Preferably, applying the weighting factor includes varying the factor
according to a network condition in the system 5 There is al so provi ded,

I n accordance with a preferred enbodi nent of the present invention, -

Wi rel ess communi cations apparatus, for useZin a nobile tel econmunications”
system including: a base station of a first type which transnits and
receives a fiinsrfase gnall a seaomddtegion sexved; b)sthcasecondtasr interfacg @nd tpiggering

station of a seco e. which transmts an ei ves, a second. s{,gn
according tot esfﬁal?hlﬁjg%’“ronltr?t’@rcﬁé’@et ea‘ii?f e ﬁ e‘é’ tﬁgﬂ“ lmgﬁ?‘é’-ée‘? ves
t he second si over the second air interface fromthe base station of
the second type WhI | e mai nt ai ni ng a communi cation link over the first air
interface with thdnbagreséreed @mbbddiment,ithet fidst diydaterfaut irttlwdest a LIOMAS
data to the base station of the first type responsive t he s&gon 'M;nal
so that tffe nisetfacestand owheseinatuedesobel itointeriace|instudes an %h%ﬁ ase
station respons ve he transmtt I

et cehﬁ%ﬁﬁ Fecelying %%ta fﬁ%rtlc}ﬁgghgg égﬁtﬂg 1Xcltutd|3$ ggt%g the mobile

transmitted b asurenen

strength, sucdtatibRto iriterrigphial EDMAtdopRmiuhidwivte dirdvay asd veeeive laﬁd\d%cbde a
compari son of Slbg/&g‘!? strengths of the first and second signals. Preferably,

a wei ghting f& MAapmnaderefetabéy@aémmpbée statigndnclades ingerupting
wherei n the ‘“ﬁgﬁgb %ﬁﬁﬁhg&%ﬁ 3" ad &%‘E%%Mn §8.08 ﬁﬁw’&vﬁefe@lﬂ‘?h&é&ﬁg’ n

the system Ting actor Is"tran

comuni catg onghd d4tl ih@utlbs redeiihg it Rlentificatibh of ﬂwgédoelsl bdse stationbased on
factor 25 to the neasurenent. Further preferably, the npbile station

decodes the sé@@ﬂdﬂnglﬁnGSM dreguencyi ¢rregtiory andi Hmehronigatipn chanpelseof the
station of th?"ﬁﬁg%{;ﬂ} EIIFFS)&S‘{O%{ ably, the base station of the first type

transmts to ron a list of frequencies of nobile stations of
the second type i nird heoshet pmefeaﬁeds eghboditheht)ethedfirdteaist miterdace feliades a

recei ve the secon ignal af a fr ency in the | st Z AN, 200

Pref erabl y, tﬁr@l\ﬁg Ng%amemcwarti&q sqcon t%@tﬂfa%mc{gde& 4@9 Eéﬁ?mnd
to the m)pgfle ?/\{hrm %mb‘;ﬁ‘ tg :
first to the s@%gﬁ%&ﬁ%‘ %t atlo% urt gr%ﬂ%rg%era &u& @Kﬁétéégﬁ%%e

i ncl udes a si ationRo imtensipdi klercdmm;miaanonnﬂmlcaoeas w td@ebmt ind [dechde a
stations of t first aﬂd second types. In a preferred enbodi nent, one of
the first and interfaces includes a TDVA interface, and the

other of the interPaemeablyc! vetsyd TG IdHe! (adades G PINEN SIS day
I nterface preferablil} i ncludes a GSMinterface, and wherein t
P

interface is é’bﬁ?ﬂ'@@ éthQP&}mea SN TRMAdRterfarerdauthar preforebly, conveyinge
COVA 1 nt 85 aCnd HiR@ Bt HAY rbh HAndal %mE&éJs%srﬁt fAS 61 anfoqngt;aeﬁroq . -

nobi |l e stati on uses a SI r IO resource nana proto

manage both t Ithrdug}sﬂheas)mtanamdg ai GSMtell momécasPsedmealWhereirhbrdadsanng
station tri ggggs the b| lef stat.l on t cel ve,the secoPg Si over, t he
second air %Yl o Ty ’é‘c I'GHEIIVéng A tipe of 83y cﬁn yparipigs

between a fir ﬁsmﬁfﬂalrﬁ@ ne@Abédrom 4 BRinktdivér # EormBllitAioh #ith AbaRGRMbN of
region served by the second air interface In a preferred enbodinent, the

first air int éh? dust type idbe systavn. | Rreferaily, thmabile stationddedodes eymace
' ncludes 35 CSLIRAA dfthe CrN: siBAd 40'Ss 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



base station of the first type gates the nobile station to interr%ﬁ@?ﬂﬂgo
comuni cations link so as to receive and decode a GSM signal . .
Preferably, the nobile station interrupts the link for the duration of an.
| S-95 frame. Further preferably, the nobile station processes the second
signal to decode GSM frequency correction and synchroni zati on channel s of
the signal. 25 In another preferred emb8di nent, the first air interface
includes a GSM TDMA interface) and the second air interface includes a CDVA
i nt er f ace prefecatilipetheametsodindundes mappirg tha secopd basmstatios as A& hase
station to interrupt the co nications link so as to receive and decode a
CDMA si gnafationrseras imeqntrehihe O¥f&tion of the first type conveys time of

G0, 20,4115 AR AN 44Kl IRt

Preferably) the appar adcast cent®er, wh
conveys t Reatidrieo ofecdiye ithé CDMA wighsl dugingt hefimsy SERMA dsimé slotodnd do

station using a GSM cel | broadcast servi% Wnereiq t he,.cell broadgast
cent erSr ectacode thesignaleduring@ sylysgquent @thﬂ‘ﬁys P VAR EPMERUBISAtDE

associ ate aher iver i . . . 4 base
ctati on ot iRent PAEE PUAEbE! AR SOMANRRERAE o s COBTNERN Mtdid Do, 1
mobi | e st aktéined Bgatiebasesytiim. oni zati on channel of the CDVA signal so as

to derive the tinme of day. 5 Preferably, the GSM cel | bé%géjcsgé, cent er
conveys a cel | Beygds furt éPW‘(:‘éeﬁe%%‘g@“i@qu@lth@tﬂqeéﬂ mBeAment At i at e
a search t | [ t ks i ] ile
station rg’é\gié}gg&?ﬁfgﬁfee ﬁ%r%a ctgéfl @g;@ﬁ%&?ﬂ;@?&g@g%ﬁlﬁ?gﬁﬁgg\a&r@& {H;Q
stati Q0 i smebié statite ina GSM dvieelessieladtnmahications sysem, ii'fchﬁﬁﬂ% tionally,

t he nobil e station gr ocesses the CDVA 10 si gnal to1dentify a pilot .
beam Pref er ablipputting tbeitinee of day informatipnda thesystemwand gnal during a -

first TDMA ti I : . . j t TDVA tinme
slot while co%%fggF%%fﬁséﬁgﬁ%éggoﬁa ?’%ﬁgé{/det{rbg‘tcﬂ’eé%%l hterface so
as to generat e Prefexitly, therGEMandralessi telecbmrhtiftications systémdncludés a céllere is

further provided, in accordgnce th a preferred_ epbodinent of the present
| ivent | oh, BERIASRSH BESIEGR. BB ERANSeRIRG 106 GHY PhIBIIPOREHOR A
statiqm | %&a@@%%%ﬁé%ﬁ%hﬁftm?%@ml Wé&&éﬁst's?@&e&k@.‘ rl@lre?eﬁsgl,_

br oadcast center, ich broadcasts the information to the nobile stdtion
usi ng a G3maadrasting thirtiste ef darinfonnationincludey braddeastpiga messagersolasdes a

and an- asentIERVELRY o Bl tiolf WiiE FRlsa Bt el e fedipnlBec o

t he transcmioder opens a data call through the systemto the cell broadcast
center so as to_convey the tinme of day and the associ ated frame nunber
thereto. 25 PreFarthsr\preferablphmoadsagtingthe timg at dapinfasmationdnciudes

transmigssi Pé?:e?s.}iﬂgah B3 %o f Iapap{tehﬂa 2h SR%ANEQ" EB-M Fam MBEr REGHEH2P! v,

the nobile statiOn recerves t I nf ormati on %r om Me ceFIuﬁ’%r oadcast system
whi | e oper transceiver dndedimmtinitatiote willhahe system; amde the nosthdédincludes

accordance wth a. preferred .enbodi nent ' the present invention,
appar at us ?W&’%‘&?’Pg ﬁge f‘i‘%@ﬁeosftaﬁ‘a‘} to ﬁfcﬁswg‘{ tramsryssion sighatising thetime
controll erofaayaiﬂ/pb{-ﬁ{agﬁﬁ_t el ecommuni cations system including: a clock

signal receiver, which receives the tinme of day information froma cl ock
source; and ~Ima preferedenit®odiment, 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.



a radi o transceiver, which receives the time of day information frbfnJANd0l
cl ock signal receiver, and which opens a data call through the systemto
t he conmuni cations controller so as to convey the information thereto.
Preferably, the comrunications controller includes a GSM cell broadcast 5
center, wherein the radio transceiver receiyes a GSM frane nunber froma -
base station in the system and conveys thegframe nunber to the cell

b d t t t th i.th the, i f d i nf j h
oo e 1 el JBEre e rrovideds T Bleoraince et W fle L abRE e of 1°
day i nformati % Eg‘gi&? M EANTARI G RidBile lireledd) tdlb@menlinidRiordiyatem,

transceiver i he radio receiver. Alternatively, the clock signal
recei ver incl wddshain@sdde\d st Phee statsomddibsystant lapdpa seicard, base station

accordance with a preferred enbodi t of the present invention, t. US
For oo o wi PP SR LA ne CHTBRS shheYs PP BB AT e P 3, CDREA Bt
i ncluding:g 15; bi L OR 2 & Ik St t i
subsyst e ¢ iapeBral PR feba b PRandfig dver almdb; SEAOR M BROGeRAIAN firstio
| east one of he séronsl badelvition gubdystemdnbludingf whi ch subsystenms are

mapped in the GSM system as GSM base statign subsysteps, 20 wherein the
mobi | e station i s FapERMESheratleshongofthe gfst@agtsseorsﬁ@mﬁ@%t}@f gRerates

responsive to A tyh | econd signal s
received by t ﬁgc%brﬁ?gébg@gﬁ%ﬁ %ﬂbs{egfra\?% gﬁg%é@%%%%ﬂe@he first and
second base st ati onessablsstahgmscomenatieticredinidbegvden theGhobiIOMAtDand the
interface. 25 Preferably, the subsystemtransmtting the CDVA si g_nal i's

assi gned &0 GSiirst base stdtiomaubsisiemofoithat the spbilerftation receives a fispsigpal
nessages are conv . en. & fy nd second subsystens and a nobile
swi t chi ng cen?é‘?mﬁﬁggﬁggé%{/%%ﬁééﬁ%uggyégﬂqﬂ-i nterface, wherein both the -
first and second sigealvingrddtddeofDitfe mabiR! statiBheafespatdive ta anseeond- Signabng

code is conveyed 30 through the A-interface fromthe second to the first
subsystem i n gegeivedo biyatide gnepileneahgni frenythe i ssOnd UBaseastarion subiisiet

violating A-i Mstaﬁ&%}ly %ﬁﬁBg? brg)a[lﬁflg[)tﬁgléﬁm i R SLirdd %iitl?riﬂé‘gﬂjst Basé

wei ghting factor to t second si gna efore the signal strengths ar
conpar ed. 15 ~ sBatidiNsGBBtdrh; There is further provided, in accordance with a

referred enbodi ment of the present . nveption, a.mobile station for.use_ in
g wirel ess tel ecomiffifB&tEn ess?)’sef‘&%‘ﬁ ﬂg%d&r?b %%C%%SM' f)'rikséa ?é@f 8%hs,
including: a sthoglg® PO tite figst shd bEIHEEbARY statibh GUbSPIIERIE ivedre aSSMI ATDMZE

CDMA 5 and TDVA base stations; a nodemunit, which encodes signals for
transni ssi on HpbsystemBiang t r anscei ver and decodes signal s recei ved

t her eby, such that i r @%\/Q . qmﬁ L i kbt he
CDVA base station a&%‘?%ggén%ggé‘go or ggﬁ’r%@éb?%ﬁ&wt Q%ﬁ%‘@bﬁ%\ém
station; 20d ldubsystamabspamsivenerdomparisongif thbsighabstrerggthaf the nobil e
station conmuni cat elgre\f/get t he modem ynit., Pref eratglr#/\{S t he nmodem, unit

r

encodes the signals 3r PARRING s ddlarshane 9 EEStPRPNab QRESRISE <.
e P! AR o OIS (s HER R T8 PP
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 15-95 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



a communi cations |ink existing between the nobile station and the Bph%ngﬁe
of the CDVA and TDVA base stations. There is also provided, in accordance.
with a preferred enbodi nent of the present invention, a nmethod for
conveying nessages to a plurality of nobile 20 stations operating in a

dedi cated node in a GSM w rel ess tel econmuni cations - systemincluding a
cel|l broadcast service, including: broHlicasting the nessages to the nobile
stations over the cell broadcast service; and receiving the nessages at the
mobi | e st ateighting fasoninchaddsyconveing tresweighsing factorgtot the mebile stadienmode

operation of the nobi]le stations. There is addjt.ional i, d i

accor danc¥hiFR APRLiSP é;f“’e W%&‘%Z%ﬁt%ﬁ? ?%? SegRa! ?I@Sﬁt W%@é%%?gp%‘%r at us
for nobi l if &l idcat{ i b gpdrmgniweht nefsoglystem
i ncl udi ng%%mﬁéﬁﬁ%@%gﬁggwgﬁ%grb%{lgEﬂ%r oadcgﬁcg mslssages overoa cel |
br oadcast c8fidisiostiartheaystem.nmobi | e station, which receives the nmessages

whi | [ ing.i dedi d nod bstanti al i t hQut,. ti

the dctii cat 60 OB i AHAISHIGehan accordande NGy reierot, eBRinent R on i on
ill b : al d: Qv | i Bbi f

\che prgf g?lﬁgggéegﬁbg |rren!c§{’t e?%%f?gé‘gﬁleé\le%dég%\% Egpﬁlﬁttﬁ% ft%ﬂég gﬁg\rﬁ Iﬁgggi@no

which: 5 BReEmMmBPREGRAINAystdm, ThHEUdRMY NGS Fig. 1 is a schematic bl ock
di agram of a hybrid GSM cel lul ar c,ogmmi cations system }in accordance
with a preferradbaseosation of aofirst KEpe Mdaishitranrrais agd. receiyes aafirsg signal

schemati c %@@lﬁ%ggg@g@ﬁ“ﬁ{g%@etl ng comruni cations 10 protocols between a
& sta

nobi | e st ron-subsystens in the systemof Fig. 1, in

accor gance Wt ha Bag¥ stagibhest £58@idBpe whitlherapsasientndveedivesn; secofdg. 2B
is a schematic bl ock diagram of a hybrid GSM CDVA nobile station, in

accor danc &ignaljaceorshing ko a secondiriginterfaces@ndhe present invention; Figs. 3A.
and 3B are sch i ik di Ji i : i i ot ocol
st acks bet Weeng{erﬁ.[ednbglne'?%tg‘c(;l*S "t he é@g‘:eérlr# %)#&H géd"%g‘ %%ngggg? ggrqlécﬁ?:%éw t hﬁg

pref err ed iadakien®romothd basprstsdoh ofthatseaondFiype 4#hile maintadmimigi @ bl ock
diagramillustrating handover of_a nmpbjle statiqn from a CDVA e station
to a GSM (ATRMURIGAtEM Ak ONET Hestieshady uﬁﬁﬁ?cemlﬁh%ﬁmﬁeenﬁ?ﬁe first
pref eqged oghi . Tolg i Wa¥ch i ! tic
Dl ook o agy oot 11 e B REF Ryt o o Brse R e L
4A, in acdbeceoord sigral ao phatf the meobiderbtadioneis thapidedhev gyrfecmnthei firseta then;
Fig. 5is a SCQ mat i ¢ .bl ock di a‘%frtar%l | ust r'ﬁtti ng .signal flow associ ated
with provi¥c8Rdbpse pratioprepansive o thatrErmiftedidatdy st em of Fig. I, in

accordance 25 VPidferatlyehié rstacirifdinied by fHee npsisis@nitation eiticlwedes &i 9. 6
is a schematic illustration showng cells in a h){bl’ld GSM CDVA cel | ul ar

communi catPeAsuIemRentet sigaplistrengthnqueh thatithyymobila stationds handedvereror a
mobi | §0St aldsBBndive ot MpRASE Bt gl stiRnButPMP PRt SR 5Q%¥nd 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, )




in accordance with a preferred enbodi nent of the present inventi Oﬁ%ﬁﬂhf@?
7 is a schematic block diagramillustrating signal flow associate i
handover froma GSM base station to a CDVA base station, in accordance w.t.h
a preferred enbodi nrent of the present invention; Z 0 'AN 200? 16 Fig. 8
is a schematic block diagramillustrating handover of a nobile station

bet ween CDVA base stations in a hybrid GSMIDMA cel | ul ar comuni cations -
system in accordance with a preferred enbodi ment of the present invention;
and 5 Fig. 9 is a Bedfenattliyc thel baser statiom ohdhe rfirssitypal tranemitgsa durndaser

wi th the handover of Fig, 8, |n accordance with a preferred enhodimgnt of
the present i FOBWRARM tO ?MEE&WPW&W%%@EQ&@%M 9%
Ref erence is i i 1Svw@ schenmatic bl ock diagramof a _
hybrid GSM / C%%ﬁ?ﬁﬁg?ﬁg%%%ﬂflcaslgg%dsfﬁ)gyst em 20, in accordance with a
preferred enbodi nefurtiertpref@abberthei moebile istationSyshedes20 single RH transwiver a
public | and nobil e network (PL ich is, bas

22, 1 t he ,GSM
comuni cat¥ onavkich semmaunisate§ i body the @Fﬁmép?ﬂﬁaﬁPEGéﬁﬁﬁ@ B®RESsuch

15 networ ks al ready_exi ' iq-,“y'. e ' Y

present invention ﬁ%sg(b géeéé vaﬁ}tng’gg 0 gn%ﬁ?%gﬁggg%ﬁ% Fﬁ%‘;r%‘gé&?@%%{@
CDMA service ijAciades aTDMA intérfacey ahdatheaithor &f thiet interfacesgnichideg an@DMA
changes to the existing infrastructure. PLMN 22 c rises, at bsﬁgt og@ﬁ
nobi | e- ser vi céntezfdcee Wheresr the TRNEcjntex C@Pfﬁfﬁéﬂ% Blipclades 2, fniggiage,
centers (althaqu . = C..1 . | gei

illust ra'gi on) ,ar%:i“@ﬂé%ght% B%chﬁr% mb¢t§r%?)g¥ygt%6§?11?u\%mgq ﬁ?n@éﬂd% oéﬁrs%h?%ty ork
area. Anpng otiessakbesCtPreferabiMECGhe4CIDMUue siterfatdliebhsed loncah iI6+5 standard.

regi stration of subscriber units and handover of subscriber units between.
base st ati ons, Furtheggpreferablyi, the mpbilenaation uges gingle radiquresoneee maragsast |

networ k (PSTN)_ an . 2k LM\ al so
conprises a neﬁr%tt)r{??%ggér%%%%g}??g&wwﬁgaﬁ%?ﬁ ggg‘etgfﬁgérasbadcast center
(CBO) 28. These f urRicferabligrihedeaser staeidnf triggees themabileestarionSyps rexeiv0the

i ncl udes a plural iéy, of nobil e stati ons, 40, which .(irmuni cate with
PLVN 22 via a SSPORANEN] GV en e sespngah indehass svhan tepnebile sadiag 18 51 & afea,
W rel ess | i ' ; e#l;@n t g AR S

f requenci ?g : 4%&1%?%{%&?%%?1;’%{( omgglgég %@gﬁﬂsgg‘? lﬂﬁﬁq‘tf&gl S cg%g%(? e of
comuni cat i ng negidn $ved BgvhBse®el aindntegfage subst anti al |y st andard GSM TDVA

signal i ng protocol,, and SS 32,.. UsSi .2. Q0 JAN 2003 ,17 base
comuni cati on net ho]@sac%"segﬂrﬁgoemg?gfrﬂﬁﬁggﬁe Q_Naﬁiafri H&Sﬁ%e, mtingss g SHMA
standard GSM sin$é@ade, aRB!thé Secndl 4iP fteffaPe IncRided sl GSNITDMA Riterfateashd the om
CBC 28 only in idle node, M5 40 is capable of receiving such broadcasts

during a cal | kaseosatpii®sfzdhe firshitypengatassthe mrebile)staiéen Her intepaipinthe
Al th h f 5 : i 2 GSM BSS 30 d
oug I Oed Lﬁﬁg&ﬁsglﬁh%d ‘H' to 1-%8%9 age?&ti' 9&3@(&%@1& an

CDVA BSS is shown'In € under st oo I'n actuality,
system 20 typi cal | yPrafeyablpetheampbile station iftexrapts thie litefer thesderatiohenfeart s.
Bot h GSM BSS 3%‘&991_&%2\/16\ BSS 32 conmunicate wth and are

)

Further preferably, the mobile station processes the second signal to
decode GSM frequehcy 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



controlled by MSC 24. Communi cati ons between GSM BSS 30 and MSC 24 are 10
substantially in accordance with GSM standards. CDVA BSS 32 is m)d'%giﬁﬂz
relative to the 1S95 CDVA standard so as to conmunicate with PLMN i UUQ
accordance wth GSM standards, and particularly so as to comunicate with
M5C 24 via the GSM standard A-interface, as further described herei nbel ow
with reference to Figs. 3A and 3B. BSS132 al so communicates with CBC 28, so

as 15 to receive nmessages to be broadcast qver the air, and conprises a
radi o opewdidayrinforthatiomaned ancasseciatest GEM/rame sgmbeidTeINa t1aRsHeNETiRat es

with NMC 26 over. a_.GSM st andard i nt.erfa r.ef sing an
i nf or mat i Gﬂ%’dﬁﬁcaBQ’égﬁ‘%ﬁbﬁﬁgs nl%fftf&frgﬁ‘yg% lgftﬁé%g%:tl¥ I'cat igons, whi ch
are incor por at edt8Lay8 o?ﬁdﬂ%&ﬁ%@&%xe ?g&ﬂiw‘ﬁh{iMn dR28de2a RficHIBniZatiked to a

general 20 packet data service ( , such as has been” proposed by the
Eur opean Thlaanelofithe DM sigtiahsalas tis derive thaitime{&THiy.: Al ternatively or

additionally, BSS 32 be I for ,transm ssi on of packet, dat,a
di rect Py toyPS mﬁlbggy*(@l ﬁmg#ﬁgwﬁagc%ﬁn‘?ﬁéﬁﬁ &qugysf%,ceﬁrgoggﬁgstof

i licit i i L : it i abnet
Cher et nr o sAT e SEHRe 18 the thobile SBHENIOAHIJat A shaich b Imbhife LAKBAND!
a CDMA " aiforitht seteed ,s'i§mhj ethdreirptied enciley sipeioer sddeivasnthaecoadl bienadeast t h

the | S95 standard for VA co nicatioons. BSS 32 .is built ground a base
station coiftyse P@SSQQSU)“IIS@Q%‘E# $faHeR &3 QP%&I‘&)‘HHMR‘F%‘S?@&W % a nunber

of base station j Sﬁfﬁ ) ?ﬁﬂg i i to and
receives RF 30 %%téﬁggw?% ;{l?nv%l%l htﬁe TLng{a\r/tmt P}‘]é%sgé;sogire g%%hgél
area, 10r Csighaltsédmeﬁfym/CDMAgaiﬂMbﬁdmr BTS. Wien during a tel ephone call,
the M5 noves fromthe! &BIFI O{q' one CDVA BTS 36 t&ﬁ\r)loth,er, %",soft . .
handover" (or hlgﬁ?eﬁ%iﬁ Jy.ubereehile Rtatarsseqaikess thy GOMA signal dyging 3 firsthe
CDMVA art. ; i iAC faiSySt em
20 however DGR A g1t AAd relBsees (Ml g F3LBpR R IDMICGRR Al S 3
lin such a whileaoommanidatinghivith toy basgstationvewdt the TDMAShestfack fsoNds #0
noves into such a re%i O%’F uring, a tel egh%ige call, the M5 is handed over
fromthe CBRIETRiPShe dtp fordransnuisgiontodhie Rrse,st@4RNBSS 30 wi t hout
interrigting fhen&alib furthd? pAdvidled! in MeofPariFupih o SrBférré® ehibOdBRENESE ONl Y
by GSM BSS 30 into the cell® of CDMA BTS 36 during a call, the MSis

pr ef er abl ytheaptrsenb insrerttiosmapiparasi far conwegbag tives of Mayhinfermationde faor mi ng

et weon ont SR HER 33 M Bsoletd OB R I Rne B AL o
By virtue bfoadtast dentdrptéhictibradddabe the Ghforgtitidnetodhe THobitdRtadfon @8ingOWN i N

Fig. 1, ngé?\ﬂrel\igi ves the benefits of CDVA service in those regions served
by system RekwRrQadcasiesystamyi ce has been i npl enented, without | osing

servicg in TDVA j R L '
Subot ol y 1 Py e b AT e B th RS flif
net wor k pr thesypstermyr whidls ¢raretnithrotigho wf dapg a1 aanassorihtod! GSMhérame

| ower-level RE air nterface.is changed during the transition. Fig. 2Ais a
bl ock di agPHRRsR4P the ﬁéh&i’P&éFﬁF Genters fyharemn ﬁF??éYFToﬂEef&r%tjégaoFa%Et acks

bet ween MStiibupRthBSSStedd t& ' \ ' %d‘g?
enbodi nent of ‘%ﬁe pr ésent ti %ﬁﬁaggga@w%g%gﬁkg%%ggt@%%%@% S y30
over a GSMVRmshtheassoriated framahuinbebdber@tmn a standard TDVA air interface,
so th subst antial | ¥ ,ho,,nodi fi.cati on i.s required to B 30 or to,GSM Layer
1 and 5ayer 2 s?hﬁlﬁﬁ%dyi fheMeRlg sipBeRds pEnchiopized tq 3 SIASSVER 40.
M5 40 comrg’maﬁgiggwhélﬁnwdgsﬁ\@gn@ﬁgha CDVA Uminterface, 25 based on a
CDMA | S-95 air intérface with certain nodifications. Subscriber units known

in the art are Eupther preferapys the mphilecstation lreceiveHiMd informatiorCHidin the
i nterface, n.arder to. sustain,bot VB

40 conpri sé‘gﬂkﬁ%ﬁ%&gﬁfe&m’"(RE?fagE‘g(lﬁiagﬁedff?te%feﬂg-gﬁite : EE:Ie'ngcgisi her

two radio transQhereissnoRidvenprevide &DM\ HeR eRih 0X
CDMA, %5] amzitﬂgl e trgns?:ei ver?,V\rhi ch dg%sghﬁgﬁ?ga IIJ%SJ%E%#@EH vveecﬁﬂﬁsk/l& and
CDIVA. e

A Prergas invention, apparatus for inpMEtingvhined of dapdnfarntation 1004 .
equi prent - (. Sm&RichBbnd SGSoller in Lwiteliss 1300 mmunications system, including;
a clock signal receiver, which receives the time of day information from a
clock source; and




19 and/or data input and output. In addition, M 40 conprises al8uBSdiliiber
identity nmodule (SIM 44, in accordance with GSM standards. Fig. 2B is a
schematic bl ock diagramillustrating M5 40 conprising a single radio
transceiver in ME 42, in accordance with a preferred enbodi nent 5 of the
present invention. M5 40 is built around a nmodemunit 59, including a DSR
core 60 capabl e of generating and processildg both TDVMA and CDMVA signals. -
Preferably, core 60 conprises an ASIC device, including stand-al one CDVA
transmi ssi on/ r ecept radio prapsesiven gyhichi reheives s piore efidpy idoxmatian fepmdhe c

64 and a GSM hard | er at DSP) _ 62 N hav, 10
For SIN 44, @Rk BEMALERALET. RO ORBPE veftalhealp st diprrie e B the
case, TE 46 ic}nérﬁﬁh%%ﬁ@%@@oﬁﬁoﬁ& S84 R FBrifNRRAATHRhtERPRERIto, and core 60

perfornms D/ conversion, as well as vocoding functions on the
audi o signals, aPraferaklyptine tomnienigationsrontollasnchadesmasSbebbragdicast

applied) depending on whether M5 40 i s in cantact.w GSM BSS 30 or_ ,CDVA
355 35 i b Bt AA TR AT DT PO Rad GVl A8 T B D%
work with TE : ivd i Ol ﬁ@é j HiitHber U6 teGe.
Core 60 out pu#gtu%i( 8?/?%: %g%g?é%ikg r?gyﬂ}l%gwfﬂr}eeithe?r Tuvgcglﬁbg\ﬁé?%?ﬁ;?,
to a m xed- si @gathepwifiutheddmieasf diy. inPermatiori6 processes and converts the

20 conveys t e r ecKIPEHbLRFRG IpsksSIBRal AFRANR IR URRS CEA; EEAr BIRER |
station, - as i.af: | j t s i:00N:
! BR8N etitne gﬁ% E@fo‘?&f‘dti’&g ffé}gin%ngﬁmﬁ @o@hﬂlﬂlgé;tﬂ@x{se cell,

passed by dupf exer 70 throu recelver a mxed-sig I nput

devi ce 7410 whivblargir thetadio hesabeiver ravdesstheradiviredelvdruncti ons, to core
60. Preferably, trapnsmtter 68, {e ei,ver, 72 and, m, x d-sig ?3: devi ces 66 and
74 are control | ed Hitermatively the clqek signalgaeej¥eninciidesat g E¥ieby M5 40 are

preferably at freoqpgod ??n%@%%mﬂﬂpﬁe%iﬁ@d}w Mé%r«?m v@ﬂfd aﬁgreferred

conpatibility with exis nt, particularly BSS 30. sum ng
that M5 40 i neinbaddsmenityof Hiresiprgsent rinmentioner apparatusnfdi gnoldile wirelesisi ng

in the GSM ba CDMVA equi pnent 0, system 20 .must be appropriately
conf 1 gured t otiseREREnipR B p MRS SRR G R sy eI NgS 1o Fi g.
2A, whethgg MS 40 physdikadthtion;Mildides one transceiver or two, it nust
support dual air interface Layers 1 and 2 in its protocol stack, for ~ 0

~aN 1 003 20 oper at fiest andsseropdsbasenstaEgn 3mbsystepmiviirasmitting fisstpand sesing

1 i oh oper SR8l 3 ¥6e O BWa s M8, GRYQe WA T AN PR Sl vt B
which |'S-95 opéneliichrsubsysteths aeel rhapped GAib@aGSM iy st ds GEMCBMd etatork S

services. Layer, 2 su g)orts transm ssion of franmes between M5 40 and BSS 30
or, 32. GSM CORMPIYS *2 includes functionality, such as nessage ordering,

priority and frageerbinothe ARBIRUIRESR P RaARMA! SR BbIP e first to the secopd
comuni cations, which is normally supporteg y the standard I\/?Layer é\
but not by CDWb$ySt@5 respensive it aGIvhpaSs@0 of dhe strengtiisaafethefirst and secohd?

i d i ds, iall i .
modi 11 cat i on. SETARIaFHveSRY PG rBRRIe SRR SP AR A AR Eh BRth the St aner
(RIL3), inclgdidi@ bﬁ&@%t&t‘i'@n's@b&;@terﬁ?%‘p%r% 'g@%@[diﬂg%d?%ﬁf/'r%MW%ir

| onest of these three RIL3 sub-layers is"a esource managemnent
| ayer, which émtepfece.s Mobi |l e Managenent (MV) and Connection Managerment (CM

nchanged i t h 1 s BEEETY e B Sriemiline the COMLovERd eveciped a *
| ayers are |i KeSMSeedimineyainite tbeatids! N iHedy e, tP@HheP??é‘l@ﬁBlﬁ, M@G%sl‘\é/ges ire
we as

CM sub-| ayer supports_ signaling for call processing, a

suppl enent ar y CQBYSyeck betwierrs ke first andgecondysusysBvny antha mabileswitahing

supports center in the system via a GSM A-interface, wherein both the first and second
signals include CDMA signals. Preferably, a new IS-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.



20 signaling required for locating M5 40, authentication and e%g p{gﬂizm key
managenent. In order to support the MM and CM | ayers, a GSM l'ayer .
is introduced in the M5 40 and BSS 32 protocol stacks. The GSM CDVA RR

| ayer, which nmanages radi o resources and naintains radio |inks between M
40 and 25 BSSs 30 and 32, is "aware" of the existence of the dual GSM and
CDVA | ower | ayers (Layers 1 and 2) in tlde M5 40 protocol stack. It invokes
the appropriate |lower layers in the M5 stack to communicate with either the
standard Rl L3- RReta@jsefurther proved€@bin dorordanee with aprefegedembodimeriof ayer

of BSS 32 over the CDVA Uminterface, depending on jnst i L ceives
from t he BESPHSeRf inveRieh 3| geiswtmﬁh‘?e&’?%ovﬁl.re ﬁsetekﬁ%ﬁéﬁg&%{]%égrs are
not proce (0} ; g i bet ween M5 40 and
VBC g p f0?§§ Oc%lscsﬁ?cﬁlgn%ﬂMk HMETONAYask ﬁa@%ﬁg R

na .nanner substantially transparent to the CDVA
air interface hajiagk helbilk raie tARsteiyer, whichrnBusicatss witbdhe &M s the
handover between 21 2 0, J~,fJ 1003 the corresponding air interfaces
defi ne?d i andalldMA basagtatiangdl assists in cell selection for the handover,

under instructions from NoC [ e air
interfaces is ian“[%ie,mt WgﬁGg‘ﬁk E%I%&Chagﬁ g‘?@?"%ﬁ%ﬁ%‘ﬂ%‘ gﬁt%?g;ns‘tgggégrlgébca%ﬁﬂ

RI L3- MM anghsWbivireaiid adeutridst sighhls fdeivedagiwreby eduatatiiay thefsignalsargl et e
radi o resource managenent functronality as_ defined by GSM spel% tl'mti ons
04.07 and @m:ew%@' H forecommanieatiorelyithethe GDM A, Rdse statian ang ¢ ia
"RR' | ayer_ per, i s not defi.ned . -2 St ard, the GSM CDVA
"R | ayer  GRCoRPEdet el RR I v PPN Base sl ARECTT

functijgnal ity, Remifbkl -ec?aﬂphﬁbrﬁf}%&dﬁgﬁewﬂiéﬂﬂ £%0dest Gineles dRobildiestation
functionality of the RR I'ayer includes both idle node operation and -

dedi cat ed copamusdcates aeith themodest unites performed during a tel ephone .

conversation). i.dl j t i ; tic
cell selection %%Ze:}a%lg, {ﬁa%ﬁ'gggg;ﬂ @é{t%@gﬁ&%@aﬁwﬁ%dg P‘?ésr,\&g‘gltﬁe as

bet ween padadso Dteffabl\ 1o protouwblpai rs of GSMcells, 15 with cell change

i ndi cation as specifie ya%re g/lmsﬁgﬂgdard. The RR Iager in idle ,node al so

perforns broad ‘é{théﬁgi?ﬁ‘? r REIUR IPFFI¥ES Y EIRFENES ErNAN?
st andgsds, fraﬂfjoﬁte)ﬁplg% TP afd TOMICBAR G B0kSs sd&tﬂﬁﬂ'ﬂga&ﬁﬁoﬁm@akﬁ\ RR

| ayer perforns l'ow ng services: Routing service servi ce request,
transfer of comgsaniatioasdirdOexsting hetwesn theandbide ktation andtthe wthegaei 6fi ed by

GSM st andar, ds an di cat ed channel s (handover), including hard
handover s %%@é@i%ﬂﬁﬁ%&%ﬁf&ls A CDVA-t o- CDMA soft and "softer”
handovers. Modehefd id AGD dﬁwviam, RRa cordarRle WitkCh pibfetrelr dfibodintdritnofTode,
25 type of channel and codi ng/ decodi ng/transcodi ng node. MS paraneters

nmanagenent thespredenhinvengions pavethodsfor sorveying messagesstole pluralifoé mobilsed on

GSM s ifications. |t _w.ll ke understaqod._ b se il i that -~
Che ai5Ce TERPDF Sbestinhin s ARdRRE a8 n R GSRR it B o iulifadide 1 "7 -
that addit spiiédn ieehaling a3€lBbbalieadtsepricdlacladimglded based on published GSM
and CDVA specifjcations. Fig. 3Ais a block_diagramthat schepaticall

i | lustrates proPERafgcastingche messagas &0 fanmobile statdonseves the colb broagsagd,
CDMA BSS 3¢, .CGRY MSC 24, in ~ 0 (i A h~ ~Op3 22 accordance with a
preferred enbodi nent of the present invention. These interfaces enable M5
40 to conmuni catreceiiirig Gk iMeEsagesoate tha nidbile atationst substaretialipevithoun of

o oot E%%?ﬁ%aﬁﬂﬂgé‘é&%‘eh%ﬁ@ BBt BRTORERRERSS pat ont
application PCTAYIE/ 207 84dAhdIRF PrRIEELE] iRCHELIEdIM L ShEHEAC Breferred
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.



Wien M5 40 is in communication with MSC 24 via GSM BSS 30, the protbdél 2003
stacks are in accordance with GSM standards, substantially w thout

nodi fication. As noted herei nabove, M5 40 exchanges signals with CDVA BSS .
32 over 10 the CDVA Uminterface, wherein the M5 and BSS protocol stacks
are nodified to include the GSM CDVA RR La;ier and Layer 2. In Fig. 3A a-
relay layer is shown explicitly in the BSS 52 prot ocol stack, for conveying

RI L3-CM and MM si gnal i ng bet ween M5 40 and MBC 24, | argely.w thou .
processi ng by BSS 3he riepent 1F‘é(9@?‘§“i‘ﬁ'$’o‘?‘§/€t?r? guﬁhénéﬂﬁg%?%f@%g‘m]@wmg
descri bed her gi napbov LN 15 f Wo'® D :
comruni cat es %efﬂggsﬁﬁ%ﬂ %f\v/@re eigar%getq' g%%ggg{oﬂér&ggsgm [ a(’ﬁéﬁﬁﬁﬁ%%ﬁﬂfq?re‘gl%sM
A-interface. {hg ardwﬁ%’sfiﬁ(whichz based on the GSM SS7 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

cal T cont 1l ?ﬁhenﬁﬁl | BREER DESCRIPRITIRON THE IRAWINGS "\ 4o
BSS, 32 . '
oxchanged bet vieon (B 45 SR iagt, Sl U FyoRROCHH ACOMER Lyular

protocol s for chhahamicaian ?&téﬁCiﬁ‘hﬁchﬁﬂtéQﬂitheﬂ prefefied aerabodintBRC g4

communi cates with GSM MSC 24 using the standard A-interface, substantially
no nodifi cati G¥eSeNtanyef®ed in the core GSM MSC in order to enable the

addi ti on of CDVA BS§.3 k 2 Ok
aware that there i gﬁ §n>?? ‘%lq %Me%%@ﬁﬁg %Pecr]{ H‘%ﬂgﬁﬁg/ﬁg&{?%ﬁﬁ“@° 4
and CDVA B$S Protsdolsbetvaddh < imohileistéticn ihd basdstafifiCsubsystemdini thatsysietry of .

i'dentical manner over the A-interface, Preferably, CF| | s associated with _
BTSs 3b of BsEigol.dnacregsisage Kithapreferred embediniant of 1Re piggentdnkentigier as

GSM TDMVA cel | s, andg:gr ent: | O ; 6l O
frequency channel %‘%{)EP 1? A%E%%T)Hl%gbo%e% %gg%‘(b)gnfeﬂ ggﬁfligtégglo/ée EB%?%?&%
val ues, in acctatieamds accotdanke wiBhh prefedadiembodiment of the preserit inventiarf, MSC
24, a handover between BSS,3Q,and CDVA BSS.32., or eyen _bet ween .

di f ferent CDMVA BSS\Q?’&SSC?X a4 e PBnt A%, ATl o@g’rcli(be ’\R/géﬁmtsmdﬁéékﬁggl%Ss
in a convesti Qidhnicrlittidds g?@aéolsm&meﬁb&n@bﬁems bh theCEPdtertiedt Figl 3, in
assigned so as to be distinguishable within system 20 from'conventi onal GSM
cells. Fig. 3Racerdarsedeitha prgferred amboditnentef thapresent inventignes pr ot ocol
stacks involved in i i : J : 4 yi

355 10 32, i n accoriindey it ¥ siftanRur Mentalea disRuAlnadovet of ainSHIE

i nvention. Voistatidatfrorhet GEMANfasd Gtativth BSEG33 base stadenl irattee siatami ef Figy 1a

CDVA vocoder, which conpri se_any, of _.the standard |S-95 vocoder
protocol s know® 4%05@%‘?{&%?@@%’4 grbpdingen € PESAERt NVERHENGSM E1 TDIVA -

signal s, d conver g UeisGPYL ' T RN Lbge -
data, in ggcor danceis%at‘l\t!\}3 ltSh theéfﬁiﬁﬂisgeﬁ%tﬁ? éc#\q%lﬁg}%ﬂll%tg grdfégce stg gérél)ﬁ#%&
MSC 24 t hus t reintheshanddvee ofFige4Ay it aecartdance withadgpreferradv@nhodimentRESHhS 2
substantially withoyt regard to the fact that the data between the BSS and
the M5 are CDI\WeéﬁBgH%’&n El'though M5 40 were operating in GSM TDVA node.
Fig. 4Ais a schemaFig PlpglscHemAtiarBlofe Wingrate ilthdtfatitlg SigahE flowd asdbefited

20 in understanding a nethod for npbile-assisted handover 'of M5 40 from
CDMVA BSS 32 t owdkhnpresdsion ofitime of daydnfarmation i the systerneef Bighbdnrasnerdance he

present i meent] j Fi . i.s shown here in detail to include
a BSC 77 ?r?‘d a{vg?‘u? §P+‘Jte§‘%8fé“%‘?%‘§“”;§§§ﬁgR%B.’esﬁf‘g‘.‘Wﬁﬁg?W ustrates the
handover of MS 40 onanmea sdhenfiei BTvs trasBACIhaMAS %HbirBﬁ%g%?id t,smg@gmre
BTS 76, to BTS 78 of 25 BSS 30. BSS 32 al so incl udes GSM BSC 34 and
BTSs 36, as deseinlsadcommpunisptionsceystenyigseful imhendenstandingf a omedm fBTS

76 to TDVA BT j erah Lhitiated S 32 whep i t{.A term ned
{hat CNE 40 15 TARdbTeREls BRI safio ikl QMR aEation e CraviacEese s don,
Thi's situati oniriagcordhfee Witk piderrbd @MbolimleRE 6f MeDrbiedilRentb; | S weak,
or when M5 40 is known to be reaching the edge of a CDVA coverage area, or,
when traffik on COMEIghAdhelsshematisapck Alingramatillustratin®@sigral floay assetiatedt
M5 40 to seek g,:si B 8 her M BTSs tine to,ti

i ndependent | y g%lﬁg%%apiéoﬁgrcgﬁpgs%w afp Sggpon to d COREA b4 station, in

accordance with a preferred embodiment of the present invention;




')_ 0 JAN 1003 24 Fig. 4B is a schematic signal flow diagram il lustAhillhg
signal s conveyed between M5 40, BSSs 30 and 32 and MsSC 24 in the handover
process of Fig. 4A, in accordance with a preferred enbodi nent of the
present invention. BSC 34 instructs M5 40 to begin a gated search for

nei ghbori ng GSM BTSs, wherein for 5 bri Sf periods, Ms 40 interrupts its
communi cations with BTS 76 to search fa and recei ve TDMA signal s.

Pr ef bly, M5.40 is ti he, | S95 dard, ,whi,ch bl
ranam S5 on ¢ F18eB 8 RLshmANeD MRk iAgHARY LISTAtiAL BARAGNEF Ohd FRG 8N ch
t he GSM TDVA.neighb t ak | <\ . il

i n'? er r upt i%@“%\ﬁ%&%ﬁ@%%?% ?gﬁlso%sill%{me&r n |r6§arj§,§’h§8§wgy§ﬁu?lcﬁre
peri od may.qahserieatidhs Sbiead innadesrdanter witbMA prefuread eenbadinvenitiof ther t her

al ternatively, as noted ‘herei nabove, M5 40 may conprise separate TDVA and
CDMA t r anspresergrisvenibon;gad be used simul taneously for this purpose.

Preferably, BSCG.34_provides A0 w.th i st of i : 5

nei ghbgri ng GSM BDRAS eépﬁgpag/ggﬁu%at}%gléég%%gg%ggovt\\{ ?%%g{%gésf%ma%% 80.
Such_a 1'i sga igl 8, i : Reithi 'Bréfepederhbodinentiof tie pregeriti nd
BTS 78, s?ltr\\acﬂe&ol\‘/??lfof@\kﬁl ?’ lgigég:r'égfhd%‘rflby at dtwﬁe frequenci es of the C%FI s on the
i st. The invehtios. updated as M5 40 noves fromone cell to another and is
mai nt ai ned during handovers between TDVA and CDVA base stations. 20 When M5
40 receives a signal at the frequency of BTS 78, it attenpts to decode the
GSM frequency correction (FCCH) and synchroni zation (SCH) channels in the

signal . Thi %ﬁchtgt’tgm PESCRIPTIORN PPREPEPﬁgEqD EMBOIEMENTSS to

conpl ete. Once coding s successfully acconplished, Ms 40 determ nes the
power lcevel of Rbferdiddissicgnaiadantd FigphrwhidhiistaschéfMaliz Klock dipgrirarofa th .

the GSM cell identity. Based on this informtion, tgﬁ BSS deéerm’ nﬁE -
whet her anBYRFEGEM SAaMA cellulay sopypuninatiops syptegy, 20} BCHOrdaRce WHE 2 BSS

32 initiat ; 2 r
equest tof ST Bac S BAURER EMe Brovelt Mvertiin, Sy aeR s MRAL MO
conveys a habiiovimd amobild netwdSC (PAMN) CDVAvERS 32 baseds o0 thaGaNI GsM
BSS 30 opens_a new traffjc channel, (T ith the M5, At this LNt the
handover i Eomﬁ"Eﬁé?n%ﬁtfqér&Oa%W%g@sd g@ﬁ?n?goﬁsl‘?@?s?ﬂ‘étuagg rs%'ﬂﬁb to
initiai® tRAerhendoedadibexisiladrisdaevideasy ai mdig coditalesf andtkdptdient 78

beconmes stronger than that of CDVA BTS 76, but preferably ~.Q .~~~ ~00~
25 ot her cinyesition hasthensivaatagerefrenabling gradyphmtrathwatiarhafhGEMAsepyisa | y

of fer bett } SS| [ '

pr et er anl y & SCPRERHGE L SHE b tetiBR, witop3R46iring HIBOPTRARKEL 1 fog
signal by eaising efhetratigd. WPLMNI DY doamipsises Bitclehsicone npileeservices
preprogrammed in system5 20, or it may be set b¥ a user of M

40, It
al so be adpuathingigentar OIBC) 24Pt passiy e nember BT puch senters (althopgh only ™

eogr aphi ¢ I Is t : r i f the ~
o b 7o K 0 Rn8lr! e B e’ BB RHILR neldiSishfofll L1
show n]g 3 i g:lp@h-aﬂd)mvamhyatgﬁngi’ﬁ)phiégg ardd. Ansmeg ant;]heh' favhétiguig) WISCn2d ghe
time o ay to re] evant .GSM BSCs .and 10 BTSs.in .the system, | n accordance
with a pre¥6%9w1éﬁo§m ARAALITY r%&iétrﬁrlegeﬁ? s_umﬂf%mﬁyl@ _amahv_ VISR BSSs
In system 20buaibt Wits Betvidth R dedtiond) s WdlP a@lintig PEMIR®A Y Spublic

y

information is not required by standard. On the other
| S-95 st andavitchedqgteleplonenetvani(REIN) andy/ioopacket datec hetwore PDM)rBe such

h [ ' ' | [ tificati d 15 [ th
< Gnal & andheoP LBy BT RBpsest nebuAT anaresemeaitaraer, (YUC Aancha 4801 ot ed
handover oforRIAR: EERGE D) B SISl anCM 4 4@EcBBa Wirile Kb Qinkbfb P!

with the direction of the handover arrow revers I'S necessary that
the tine of day Jystemol0 dedludessgsphirality dhenohilérathtidngi(yS)540, wiisht he

time of 9% oiepRite %gﬁgbw ST i Ugality b Aok station Subsystems (BS5) 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-



BSS 30 or BTSs 78 and $0, by using CBC 28, which is a standard pari 0afANFONN
22, to broadcast the tinme of day over the system Odinary, CBC 28 provides
a cell broadcast service (CBS) in accordance with GSMinterface standards
03.41 and 03.49, enabling general short nessages to be broadcast

unacknow edged to 25 defi ned geographi cal areas within system 20. The
messages are received by M5 40 while it isl¥n standby, or idle, node (i.er,
when the M5 is not involved in a tel ephone call). Far the purpose o

provi di ng ti ndased cammunisatien mﬁodg\ﬂ@@@ﬁibe%emb?ow- eAélfiétmr}ﬁUdfaﬁiibpegf&f
|cing Lo REPETDS . | .
by GSM 5t andariBStTBra S0 SAteTABORES pletioh? AN BRI I iy E B ER] AR

during a tel eiBNegeRly in 116 miSde, NISIDEs CBSub1e oP E¢ivitigl SudR tRbadtAlts during
information to M5 40 Is desirable particularly when the M includes only a

singl e radi o ta ealbthirough BE30,esewilbbe descyheduiurtherhgreipbelowhedlthough for
.1 APi ?2003_26 du

e o 50y dhehd B SRR el R <80 ok Bis AP BsFR B RS S e Ve
i x~ a tel ephorg%%lk lin ﬁig.e g ﬁr&h?_rﬂeeana@meamﬁﬁt g{y arﬁ/g@amyegfsném! gq;ggéi!ceny

CBS nessages are also u toInitiate a searc 407 nei I ng
cells, as desconprseszoplarality dffeachiof thesessystentelgmetits. A speci al M5 90,
which is equi pped with GPS (gl obal paositioni systen) receiver 91, is

|l ocated in one or MRS &fsMh@é ?DI@[Z\QQM% %é]sgé‘}}s%mfﬁBn}cﬁtW% 3k AP e
of day is need | M | t ' 4V,

91 and associ a estrqlﬁ:gﬁkfne vmztwﬁg%“ﬁ%ﬁ%f@%%#ﬁ%?%eg%agéﬁgﬂ $§?t4 #E)I\/A
frame nunbgr, daseththillysitatuordaned with G3MaltandardesnCDMA BSS BT & #tbdified
accordance with the GSM standard. Alternatively, M5 90 may be confi%urged t.o

recei ve the tifflatéfe tmihe [5nCRNESMvetandard sp astocspreaenicpts witkdilMN ¢4 ing
not required. NG 08, ORERKHOGERE 'S’ta‘f\‘éiatrﬁ:\’é,' &%ﬁ%tf&laﬁ?goqs tdﬁﬁﬁn%rﬁéﬁ’re with

PSTN PDN 48 to CBC 28, and sends to e ce I dent catli on and 15
corr espondenceM8C RAoiz dhe &Mt standefd deyntenidcé,r asvbuntheb descritiedcheratribeddw,

M5 90 may convey,.the infornati b sui tabl e _net hod, S

Lo g thy oo S ~Hesenedia B 4 Mgl B39 L ARt chiminiiR e gtn BT 280 a5
the cell, ¥ thatreddivédnessageyad bbcoidd®Radf odey tR¥ edir\aal édmpfis€Par pddiby
in GSM TDVA node. Therefore, when M5 40 is to _be handed over to CDVA BTS

76, there is 20PH@tioBctnd anaisdenancessantpr (AMGHR)0IP./ ThenPME-Riggmmunicates
and smoot iy, i A Sher, BTes\RSLRAN RSs ARelthOr CBrePly ' BBE, Xn
for the GSM poirtfoonatién mhedabssed amthde €M 128X berids chspextfidations,ovBidkiare
o o SRl ey B ERa oL B ARt e
be measur ez ang?él%scﬁétﬁ SePViRE Eg\l/?@rsmﬂﬁfcﬁt ééJHaQBeE%@ggﬁ by t@te!Eul%gean

schematic map er |l appi ng cells 92 and $°94 in nétwork-

20, il ustrati AglesepeaunicationsStanslaxds ilnstitute (FTRY.c Alteroatiaiy @reldigonally,
CDVA BTS 76, i ordance with ef erred 30, enhodijrent,.of .t he

i nvention. An @8@?’%‘8?3’ S’F Mﬁ%ﬁ%‘g{rﬂf‘fmlﬁsgﬁbﬁﬁpé@e&%&a SRRty o ES&WN
located in any49f(a1ggég§}3 éemé}lﬁf&@%etﬁbf'iﬂ-foﬁth@sa gs‘ﬂ?%h&?@’)ﬂ@t’?‘oﬂﬁ e

pl ace. Therefore, broadcast a CBS nessage ~ 0 JAS 20 7

all dual - node (GEvelepNAy vt ailink tecthe Intarnet therathratigly the fol | owi ng

tri gger) .k equenc LUk RSertfr e Ry RSS (EPMA S, o8 R s AD AP R L 2
CDMA “air interface,” which is preferably generally in accordance with the
IS95 standard for CDMA 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.



5- GSM mappi ng of CDMVA cells 94, according to GSM MSC 24. Identit§JANiZBH
of the tinme of day with the current TDVA frane nunber) preferably as
derived from Ms 90, although other nmethods nmay al so be used to supply the.
time of day. Optionally, the factor by which the CDVA signal strength is
to be 10 nultiplied for conparison with the TDVA signal, as described.

her ei nabove. There is no need for suchl8 nessage to be broadcast in cells
6-10. Furthernmore, it will be understood that only the dual -nbde MSs are
programred to MThees veayalsd he eegioess dfisesvice of aysteri0, bowvreenawlicissiy TDVA
Mss will ignore it. 15 The CBS nessage triggers enabl.es the dual - node
MBs t o gamteham@%p%eqaﬁﬁikmt e5h 15 7P éﬁﬂésﬁgg%ﬂaumr%owopr In

assi stance ,i. ing t.h 0 , J rid
cont covn S5 BYene R SR B TashBaTENR 40 fipyegiitodchia wibiRutbgr

bl ock di agr @flephbistdaal,i i MYNBI handwd ioveryfbaintRe GBAGAI BTBdo a BISwWith a
nobi | e- assi sted handover from BTS 78 to BTS 76, in accordance with a

pr fef eryed aéﬁﬂ&iﬁfedmithofshﬁ@?r&whglqm\i@mmpﬁngh\ﬂ\méﬁlédsmfvif M 40
il . ! ) il

Cearch 't PR hm bEREon SrertarioRy G e fiphg BaTbf ELRAARTS OF

peri odi Cau'wﬁ@/af’&ﬁ, ?ﬁe"}ﬁﬁﬂg\fﬁ@f&% Arfddd 098 ffim GRMCBNI IS the TOMA. 6),

or in response to some ot her "25 preprogramred condition. Upon receiving the
trigger, MBS0 Methoks foirf perfornbg tsughf handiovier8Tisetneean CRPMdesand s

receiver t ropriate A frequenc or.a short [Wale erably

for about @@Qéﬂ&ﬁ]gﬁv‘%ﬁ% Vf%ngga'tﬁs%?)igﬁﬁsg”ﬁ%ﬂﬂgm@w ?P%T_S 78,
it at{@mhnotiterdasd deserile CEYANet BBAlinbéloWe CBY WRFtukbfRUER mdtRoddandit i fy a
pi | ot beam of the BTS whose transm ssion it has received, say from BTS 76..

As noted dhewechigreumsof systapp asrshoyan inFig 1ad19 4O uedeives the benefits of

[ T BTS. j : ~
23" A TOOIME Sshekce 5 Bosf ardltns RS, HsRER 2B B el s I
recei ved fbeend fimplethefiqd,i withdut 10sing Beivete iy TDMAetepionsg TRAA¢ITIONE
wei ghting factor nenti oneg above), together with, the M system ma

i dent i fi cRetyseniCBMA7and AldMA FegionsAre substangially tansnacentsty 'é?f‘dg REC 24,
et ] IS . Y
201 nipni S5 eBhhadhigh Vel GORP I IAE BroipfoliTns BBSeiveB IBdaRI Y [

an or di narthe Gsternj ghtloonbc tne 1dWes-leved RE airointerface: isceatgednduringahe i ng
goes on until BSS 30 determ nes that M5 40 shoul d be handed over to BTS 76.
At this pdFHSMERS 30 10 conveys a nessage to MSC 24 indicating that the

handover is requi ed.; @gﬁtﬁﬁc%sv\hich
sends an acknosgi blg%elrs\l\ésglg:c& d\}la Nséﬁattﬁﬁgﬂég aggfﬂ!@kﬁtgggé then gives a
handover quoteerl stacks beoweendMb #Parid BSSkhadthendi 32, dpeardrdaniceewithVs 40
and T C l.gti t andovey. 15 The ocess descri bed ove
fhus 20 orergnef S BoRLR: ol hs R SHRh it ort S 2 esseR il 3
Wi th hi gh GBSEBSSG0 ovelriaaGEM Uh infegiface, Wwhith'ts Babed bh el statiddrd TOHM A Vi Ce
in the mddle of a call during which the handover takes place. For_the
purposes dRterface, fy r’iﬁBQ/%‘F‘?St Yy nosmpdifigasionris zequised ta ESS BRer ge G

i nformati %lgl}/lﬁ j :

m ni mal hg%hcyv\egrnlga}égg‘g se aﬁhgaﬁ‘g@ﬁ%@g{)ﬁ% H\’ingé%o%‘[b% fl %gm%é(\:égg}siﬁ{’%&%fﬂ é

repr ogr anmtthg MSi46 comreivicages evitlelGDRIA BSSA3S iovet ar CDNIA- URMintesfadeyver

Bt comrasdiansd of 4 HIIMAJSDE Firdntantecn Witk certain masicasions: Suhediber
signal  assekitdiedwh HR tRESar Gareictap'miset of HBSraitﬂ'\g 8ver 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




25 and decode the CDVA sync channel of the BTS in order to derive the tine
of day. This operation takes about 300 nsec, creating a noticeabl®l AN 7003 .
still tolerable interruption in voice service during a call. Further
alternatively, a simlar handover process can be performed using a M5
havi ng two transceivers, one for TDVA and iée ot her for CDVA, as descri bed
herei Ttabove. 30 Fig. 8 is a schematic blo diagramillustrating handover

bet ween two different CDVA BSSs, 10 nd;10 .1 hi t [ nce
with a pref er?'éﬁ%ﬁﬁ%d?r?&?tu A4 Hé‘%%‘?tesgﬁta%idd 8 Mﬁi)ﬁé@ é%sc% 3§?ch{ebg a
BSC 102 and ajqir#tiirhdduld ﬁSWﬁ%A,lﬁlﬁac@BEHa]fQS;wi@tEIQSSWEStahQErd‘sOWDVi ses a BSC
104 and a O 1dN ~u~ 29 plurality of BTSs 110 and 112. BSSs 101 and 103

are substantially Figi 2Bristaosehaimatie bladkadipgaaireillustiatiBgIVe40 sommaising i g.
1 and descri bed herei na%ove .and. co i.cate wwth GSM MaC 24 vi a bhg Gsxgl
A-interface. RE8I®TIALISHARACIYER B 3CROTGRECH; a preferred cfpoRtinaenyy,
BTS 108 toc BT %g;_q,ﬁr- D C el : ; {RAREON &
t akes pl agse bgtﬁlégﬁr WO Mﬁgégsm$#gﬁ?%gvg§%?d gﬁhé?ée}\%vng& tbﬁ'elhsyste 2 it
i's a handover DSR eosn 60ven BEenerdtin giandBpfiscedsifigbuth MDMA and CDMA

respectively mapped by M5C 24 as GSM cells. Fig,. 9 is a schematic djagram
illustrating Siggds- i%@fﬁrﬁléb’mé@?ﬁ ¢f comprises Sl reyics; BWT‘-EJ{;ESW 'P%"Fi g.
8 in the cour : i REAR L ment
of the pr osent PaGaERsHASHRE recepBoRHBEARIRE sobikl 18 s peREd B9 CERR RN
BSS 101 that ilégic%4 avdiavGoN hasdwal adceleratB fol DSPWER fasawblil gb drviz@we port

| evel than that of BTS 108. BSS 101 then sends a standa&%ﬁG‘SM .
handover - 1@quifPealMeiés feare &) Taseivea inpyand deliners putps tedil 46 In thigsase, (I of

BTS 110 as t heggny i i : d\/ﬁ% .a
handover r equgg Pl g\tlygﬁgé% n}%{g ,ag\%% %d@?@%%:ﬁﬁg&% até‘gﬁﬁgg‘?\éﬁp hce 8%5&&%-
acknow edgmentP{ Azindhcdpsehaemion 48l well RR vieandingfurctionand thegudigesignaisch
155 Somer s RO AN S R OV ot PR oA
associ ated W tdh WIREhey R1STADAS G (cBn kRt AR TENIBRIENoP TR BES 32f Wore 60
exanple, identification of vocoder type 13K QCELP in CDVA to GSM full rate

vocoder. the imaycdditiosgllyser altarhativélydbe comfigurednterivork withabk €6l poovidingvsC
24 substanti al {.v. W ut._change. After receiving the handover conmand, old
BSS 101 sends ‘%&W@ﬁé‘ﬁg%@‘??‘"c%ﬁ&ﬁ&efcﬁéé‘fé{&gto M5 40 so as to effect
the handover to nevCE&S60Ghtputedighatdaen, whivh My ibechlidgrer TOMAcY: COMA
code nmask, in accordance wt standards Nom nal power | evel

paraneters Frigegadfiosamixed-sighal Quipkhdeviefifer Devige BhRipeesgeend AOmRItS ng
Forward traffi - s 0 r
of preanble l\@\‘/avcdt;ég%gg %ngsbﬁansggg}r‘%g%%ﬁ???%ﬁ%u%htrg{r?%?ﬁe?gé' (%‘rég%lle M

are descri2ed dorvelysibevesultant Ritdignalsoda anteanpao the GSM ohCIMA Hasé/sGEEHA,
system it wll be appreciajed . that 5 e principles . of the presen

Thvent ] on rmy 2 WP Ee SgHTS daceited fEk herBeke 82800 ke Balhd HovePlexer
ot her hybrid coyHfd i $ |, i qk i
preferred enbodi rrentds:ggﬁnadgg Em;f gfég?l%re_?gtﬁpaeci fléggm-ﬁg%g%é%é Eg's‘gé-mh
comuni cat i onspetfermarkasebandseonyiersipadand) AGE furnctigni) taapprecéd.aPeefenablys he

Conj anct on w REGRHEST RERIIEET AT HORRR SR Usfis8 g 74 188 ordboled 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



nmodul ati on. The scope of the present invention enconpasses not only. the
conpl ete systens and conmuni cati ons processes descri bed hereinaﬁﬁLéANng _
al so various innovative elenents of these systens and processes, as well as
conbi nati ons and sub-conbi nations thereof. 15 It will thus be appreciated
that the preferred enbodi nents describa& above are cited by way of exanple,
and the full scope of the invention is“fimted only by the clains. WE~

System wAPEHHARY oy ioeent 805 dhand DY BsS 4 piweahurlit L TEE SHaMAi 1ot o
a first a&{: idi&ﬁ%&é%gméaﬁ_msa@f §ﬁ&t¢BMA0%s§ 3§e€d%ﬂgri5é‘§3€l9m Adyag 1,

according to a second air interface, a nethod for handi ng over a“nobile
station i whitk apyertess dnaarstaridardt S35 @retauol omd ESNMRCDME Lajer R st

type, to a secqnd base station, which is of the second,ty onpri sy ng:
est abl i shiwRjich 15 Smepeialion da snodibed doaccommedate ths meeds CE GSMATsaRken ¢ he

bi | tati ‘ . falion: i bil
stati oh r obbfksy Veeoked 2 rRles P Bbh U srarfES bR S0 LRTBRO 0 ©
second ai n32i NGSMADMA TR YR eElaaes ?@ﬁ&i&iﬂit?f?@ucﬁ Wasiasddgdl bidemrigout
breaki ng the communicationis link with the first base station, wherein

recei vi ng prheritipt arcbmpragreentatienyi agda suspanséopntarst sesp@mption edt h, by

appl ying a weighting factor, to the asur enent, of, si gnal

TP T ne’ henftetthelr Siith onboRall S Ppo RN SRR ard G AR
system anghihR Gy dDMArISids VRhi-VR GSRL BSS 30! Aitinfesfabé Layefsol khe 2saeond
base station responsive to the data received therefrom er ei n handi ng

over flAe rinkicterdange with 65Mbstandards spbstantaliy aethawtanedifisationgnal

Tobi 1o ot at | on e0ReHh Rt RRETE SnoldRF 2otk KRG IARE BRI ) atm
|, wher ei nnaljdidg thrédeubdapdrs) ABoTACAIM KHarrl aad Layerr 2nThet lowestof
wei ghting factor over the conmunications li'nk to the 'nobile station, which

appl i es t Haesethyre Rl§3subrlayensds aftadie fKespureentRR)nanagememivlayer, whishess

t el econmunj cati on { ' IRl {q Tl /pe
operating gélgj}c?rrgsl %OS%% a |ag§%n%§it #ﬂﬁ\grgﬁﬁa@éﬁﬁ%cﬁ%%b%@géggﬁe%Agi\@; S"gilysecond
type aper Ei_h' ags abooeditng 'It}ﬁz mhacmw-flagierrsi i3$ € 3McBSSa30reireosutbstantialigi ng f
over a nobi station in the syst rom i rst, pbas tation, chis o
the first 'Wg@,ngﬁé wx@e@an%ptﬁaéﬁeﬁ%s&ﬂfm eﬁditgeéfsﬁr@ﬁéeénw §/‘E\?e
conpri si ng taklhisdhi i i | yp" S INaBtaa T el rface
bet ween tﬁlgyﬁxésbfi?emi%]gﬁ@éﬁa lgn t gﬁ?%t?ggﬁggs‘gﬁ}s‘%ﬁhoaﬁg%rI;e\chglsv‘Lioﬁgmh gaétlgle from
t he nobi | esuwt-tayeo suppepissignadingdfon call gmatessinge as acklins GEM supplemestantyi on

e e 2B VS RO BRSPS R c B VS FRURYEF SHEPRFGL

base sloatiﬁgnaMgrfé iF&E FbY 16€atitie M9, CAMMehsidatibR Cad Ie@ription key |
identification of the second base Station based on decoding by the bile
stati on of Mamagemghtl received over the second air interface; and handi ng

(r)\elg[)oﬁlgfvgob e bahd P LGBt TRe NP hnd TIMRyRES A ESREEDMME R yer 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 i
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




to the data received therefrom 4. In a nobile wreless teIeconggoyﬁatlon
syst'em which includes base stations of a first type operating

a first air interface, and base stations of a second type operating
according to a second air interface, a method for handing over a mobi T e
station in the systemfroma first base 4 tion, which is of the first
type, to a second base station, which is Of the second type, conprising:

est abl i shi nggg%ggg{ggﬁ@ﬂ %qg)gr 1}1%@1&8%/% R L 1, erellrahgtfsagca%mgetfe@@a the

nobi | e sta ase stalon receivin at a romtherm

station respQBRkN&n Fér theHaHAver, Qﬁﬂlei/%thktidﬁ@ ffmhIMSCSZ%ndehEOB‘SSs t he
second air interface fromthe second base station, substantiall y_W t hout

br eaki ng t he conmRegeadiessiof Whikh f the airelnftenfeQeSt;ase useathe RSMPMdh &lhg

?ZELOEQ?VS"?B'%?%%?% el aﬁéﬁsﬁsﬁﬁ?ﬁm L P K5 U e R
communi cai Og%}( ﬁkefe%w%qfér gtl@c@ ﬁﬁﬁ@ré&ﬁﬁ@@%%@aé&néﬁ@fﬁc@l@ﬂbhty as

conpri se est ing th recei ving the signal at the nobil
stati on usi nglefireidnly &3 spearir:aﬂonsa%ﬁﬁ ande04:08, which ard incorporated heredbi | e

Cype operat i 1Y HEGHRGEnduRRoSel Ay SR WY AFLFA B 00! AAerieg the ST Bsps 11

second type %@%@%ﬂap%@@@@&@ﬂqﬁ RRAa Zeca@&rwea Hé?&ﬁ‘{ fragtaids ABT 15095 fadio

handi ng over a nobilTe station in the Systemfroma first base station,
which is of tﬂeeotﬁncesfund:twrahty,casavelecond base station, which is of the

second t co sin est abl.i,s nnunlca ions link o e
air int e ace brer}[:) V\fé‘eﬁcq%ﬁgaﬂ%“ﬂg‘ glﬁ? |56?1“ 5y jRe #‘r‘?‘étﬂo%%@été( Q{E\lﬁ BE’ layer
receiving datg fJQOBdR ﬂgéghlo%lesa heanra?ﬂoag&cxedt RcleSdditles (BE.Lst0keBY -

the nobil e station over seco alr interface fromthe second base-
station, subspatfioimed duringeuelephenkicagversetion)miiheddid oweld opérationioftthe

first base stati.on 3 .33 handin ov r t he mobi i on
rom tha i+ oRRIE S B ides e colf Rlzrioh and it B ha vl beieet GEM DR
therefrom wheDMA &IB, 8§ wdlBas béEleciPairs 0 TORIA cem ahaapms 60 @SM 2els,a
TDMA i nterface, and ‘the other of the interfaces cogfrlses CDMVA interface.

6. A net H&d awddyeslhehangedndication agtspesifiedibiet piaadagd e The R layes in

GSM i nt erface M
netvior k- mossalhé Mo RS parfshiie biacalt GlarEpldke S, SRLAR SRR 08
interface is Qovd smn@ardls&z%eammmtc&REmeém@neccordl ng to claimS5,
wher ei n establ i shi ng t he communi cations |ink conpr.i S§§ using a single radio
resour ce managenent! gedicated mpde.d emmﬁéaéﬁﬂ%sfﬂ loyying serdeesace, and
wher ei n handi ng over th g‘gblle station conprises gr&ﬁ%fthefm ngl e radi
resource nanageffent pro g SSANICESy SPERICHTeIRESte i P! MEEABaEe 2N

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 IS-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



9. In a nobile wireless tel ecommuni cations system which includesZBasd 2003
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 nobile station in the systemfroma
first base station, which is of the first type, to a second base station,
which is of the second type, conprisingyyestablishing a comunicati ons- | i nk
over the first air interface between the nobile station and the first base
station: LEESddNd dali of pRsfelitd URMdAnNMd0hd BraRisiiGehfor STIRa!
recei ved by e nobile st tlon over the second a| Interface fromthe
second basrtesfares @mabbai M3 &ﬁttoaddrlymurnta:catwihhmdr&gﬁﬂw%‘l o&mﬁDMtA airs |ink
with the firsf{ base station vvherelnrecelwn %ata co g? def i ni ng
ro

an area ofiN¥ECEq B%liaxf\l@é‘n"fah@?‘?élﬂtef'f@ﬁﬁ%ﬁﬂée? t’ﬁ‘@sﬁ Héterface

d th
mobi | ot S0Feh RS CEE! Ve derriogd 4 ec°ﬁgﬁraééfﬁg”ﬁeéﬂeiﬁﬁ?.vﬁi‘%@4“%% ren
of ovesl ap;atahd a??ﬁi'aﬁ%n@@fr/tﬂ!@m%ﬁ Sl ih&stpor et hereﬁmrmjtraferehhe
second base statiOn responsive to the data recei ved t herefrom ~"~l

203 34 10. Wﬂ-nnaMﬁiom isimcemmeynicationcwithuMSEa24 wins GSM BSH 3%h%ﬁrqtﬁ€¢1udes
b t at a f.irst t di f
and base. SPATKErRFRrN, acchifindd SRy AFSFF 3Add s pibashERLG bbb | oce

interface madif?éahﬁﬂx for handing ovet a nobile station in the systemfroma

first base station, which is of the first type, to a se d b tation,
which is of theAsacsad heyejmab @Mﬁwchegg@oﬂlggﬁﬁw%%%ﬁgféfpws l i nk

t f b
ctatiof rbeSOMA Gl Bhedtt RhRER e RTRR B HrBldcAlsA8¢ amontiay s
recei ved by irbud®bhé GSNMCDMAORR! la/Be afaOGdér &, I Inl Figeﬁfﬁé}caereﬁd mytems -
second base station, substantiall y w t hout breaki ng the conmmuni catl ons |ink

with the fshownexpiicithain the Bap32miotoen] stacky qrrc@nwemngeREeC*aﬂ‘/bhn MM t he
first to the Eﬁﬁg%taﬁéﬁ Msaid Qﬂdfﬁﬁ@ﬂi'l‘é?g%ﬂﬂogép Je@&?\g“ngﬂs dgs ef rom

wherein t heorirse ATt T nterface conpri Sés ace erein the
second ai rOthnreldyece inoolwedsis the Ghl iHtb#face weré atescribed! hereinebove aiith vi ng
data fromt em)bll ion conprises gating the nobile station to
interrifpt ¥ Qﬁmﬁe ‘3%1‘&1 a‘btatl ons link so as to receive and decode a GSM TDVA

signal . 11. A nethod g9 33 BSnmirRufi@itéd IPith "OSKENMSAatd r&ﬁze&fhesmak&

station conprises interrupting COMA comunications for the duration of an

| S-95 f rans;bﬂ@nhﬂllymﬂmddtﬁedoﬁﬂlwg\-kuexfaa nThB, intdrfaceiis bamdeowthagGShb dat a
conpri ses a i he second base, station bas on
de(r:rgdi ng o$ df%%’&u&?&’a Bmpifﬁem% s A5t FENKBRWANTEY the o‘? the
signal by p P@fe?rm;yl m%&br&hcelsmh e @SN 03.08 sedrRfutd! eBESSAPHIbSErd ONns

system which includes base stations of a first type operating according to-

a first0 ai proeadarregcletvigrn PMSE Q&aam@ngs%maﬂwcmmuwp@te@peetatlmgand -
d hodf.or. h
Sratt on npPodeSPEBhifblmalbR reliey B ARUENAL AngRBRLRY BRfgdngiiCl] ©
typebl tohammmdrdmfer of aallmnlntrf;ilmdlmolgmlt? hirarsagemneht! hessages bptwedmg: ]
t t f t t
robi e ot o 2and M B B85 2 tandlaten SOMA Layeh f'ang N BSEA Taker 4 ng

data from phg m%&%@&deggg@ﬂrﬁe@pg&gﬁ g% ?%e*’ﬁ@?‘é Cxﬂwﬁg{a% a*e{?sﬁ?b' le

stati on over the’secon base
subst a?ft i akhgd BESAR pirotacelsdon drarisenissiorto IMSC i2¢)@nd itk versah the first base

bace station rolsonuse COMATBEEAM, Comprntirtenantr M MEG GhrHang the r ot
ai T it e { SR dueAPALisetacCIMLIRMYAINY R AR AbrlEeS8ANAAN p T | ace

conprises a COMA interface I N recelving rom nobi | e
station cofgENMMSCcimordsdr! torenabbe tho bdditicrt of CDMACBSSIBHG @SM &ystem 20.

communi cat 'F%rxlﬁ\elr'rr{]ore, R18€ 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



to receive and decode a CDVA signal. 14. A nethod according to claim 13,
wherein receiving the data conprises conveying tinme of day infor gl ijon7(03

t hrough the GSM TDMA interface. 15. A nmethod according to claim 14, wherein
conveying the tine of day information conprises broadcasting tinme of day

I nformati on through the systemusing a GSM cel |l broadcast service. 16. A.
met hod according to claim15, wherein broa2asting the time of day -

i nformati on conprises receiving a tinme of day and an associ ated GSM frane
nunber from aadianfsegqiercy ichanmeinmimber ¢ARBGMN) andabases statioonidshtitheotler st

t i th 17. A t hqd di | aj 1 wh in t .mobi.|
LTI AR U B 0 SR R A R T
of day. 18. Ajgeibpd, ﬁé@?gée{ge re?tl @EM BSS 3VRBHEDM A BES\I2Ner E4i8, BidhRen

conprises conveying a oadcast service nessage to the nobile
station to iniwo atiffererd ZIDMALRSSshés nokiifferest dtomara hamdevesibgiaeerf twonGoNbase

tati f th dt .. 19, d [ t [ 8,. wh '
Egﬁv're;’i”ga % Qﬁﬁ‘a@ﬁ%ﬁ& soneaiin ColF iR Arbased v st nt%l)%%l ogsrgféﬁh?z_xon
I ses Vel . . S ) . .
compr ses. conal §AstiRCRE A0 BOaRRNSSSLIERTY S IF B Al "
36 20. A nmet hggMeeglty.ding to claim 13, wherein receiving the data fromthe

nobi |l e station CO”’E.” ses receiving an identification of a COVA pil ot beam
decoded by the nobFig 3B i # dlock diagramethadschemdtigalhy ilestratey protacol fiasks
conpri si ng mapRi - [ $Spy! Lt &; o]
control the hgﬁ} og%(!r1 %féﬁggg)ﬂr‘é)ﬂgﬁeﬁ:ag% Pgﬁgﬁf gll cl aia%a?g(?évﬁe\rng E\ﬁm}gﬁsg
control i 1@ t B2, imducbad atcet with € prefetredemivodinedritiof ghe peesenbinvendodmt Voicet o

GG T R O TR ORI
station over LAGCTEMY [OkGIIACEPEY AR 4OnaRRPIPIP ORI BBl IVALR] 1R]

by the base station. "2 rel ess conmuni cati ons apparat'us, for use In a
mobi | e t el ecoarurB3Sa32 trasskes €MMAohaydrsl injo GENDEITRMA bignalsf ared tomrts

type which trans and recgei,ves, Lrst. signal accgordin oafirst air
e face: a DARCTINA Toredid 4aedelnaCM Astainempanard void daf  acsoroatces
second si gaal “ﬁ%%é'&%kga&&nén&efp{}{i AlihdrPiR hAGEirdandse 2DRLS tradbits ‘hA'ﬂd

whi ch receives the second signal over the second air interface fromthe
base station oéceives geicenthta tpanghirbm Mb 4@ xianBHY 32 substantialbpwithout iregardver

trans s dat 40 ChE e Baluhe datF sPped e B3P ARd DREMS et OB ordBled "
second si gnal tﬁ@u%HilMS nOevmmlieeaﬁﬁim OSM sTDOMWlesodeer fromthe first to
i

t he second base station responsive the transmtted data; .wherein th
data transnmitted byFigAApaschemalc g?deg‘#BF%é Owing dethile b Rysterm 20, useful

20 inunderstanding 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
GS5SM BTSs) from time to time independently of any specific pressure to do so.



signal strength, to which a weighting factor is applied and varieqﬂ a0
according to a network condition in the system such that the nobi‘l e JAN 2003
station is handed over responsive to a conparison of signal strengths of
the first and second signals. 24. Wrel ess conmuni cati ons apparatus, for
use in a nobile tel ecommuni cations system conprising: a base station of a
first type which transmts and receive24a first signal according to .. -a
first air interface; 0 JAS ?003 37 a base station of a second type which

transnmits and rRige4Bds aschenand sigrg) dlowadiaprdin) glltstrating sipgpdlsatonveyedr f ace;
and a nobile station, which receives the second signal over the_second air

i nt er f ace Yatwieen MSHAsBSSs 30 rod BrandMSEbindthehsadavier praeassohFig.ddha
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conprises a heasur of _si,gngl Stren ank0 Which a i Lng f or is
appl i ed an@ﬁ%ﬁ?ﬁ%@%a@hgm&@kﬁni%gt‘lp6%gp?riaﬁi{'gt°d‘mﬁ}?§g%3f%ll\g%§ ati on,
whi ch appl wiscH BRabRIsgDDMA frafémissich td1Be THES foretRRNHurStish of ka0 theedobi | e
station is handed over responsive to a conparison of signal strengths of

the first Hamesdusing whishl the GEM iDMAcreighbamsaanr sandake plpes withoutf or

use in a nmphile talecomunicati syste conpri sing: base. station of a
FrrsttypesgianiaiE iR P e s (Rl Porf PR, BeBiial e 11 o
ai r i nicer f a8 ¢dledpdtasE€ nid P hlserbeintPodfifed \thdefRheh CEIMA sfasidiatds, aBCWERCEI Ves
a second signal "according to a second air interface; and a nobile station,,

whi ch r eceFuether mdtesnativelysiagnavtedybereinrboyec M8 4 mayncempaise separatehe
b ot f ] ) PLIEC O . Sl
Chee o firSPMIh, bR, ERAAOC datRRelfls BniE L a3 AuRIRHEOGRE, 30e thik OV

whi ch tranpurpasedata to the base station of the first type responsive to
t he second si gnglg%fso t hat tdg nobi I,S station is handed qver fromthe first
to the second batdesrbly; B9G ¢4 proviges Md dRcwithaadiftiefothe) frequengpiesdfn t he

nobi | t at, C ' ' o | tegf 1 hon of
The bos SPeREARTHICIM 1DRACERTL, SuEBRs diEFABLEE vt BR8 S AS8a0 O
for use inSachelistds uséfed imrediciagithe sinsy Aéetad wosqarcls fogand findsBTS 781 i on

et oy PERMEAL WU 38N onth st ihe Seanedten bt bl B Isfa tORUSE fand -
receives aupaafilagNM9ao AOYEE Hrd Rk &IBRF ARGt "arld tsChaftEined Quring
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




0 JAh~ 1U03 38 a nobile station, which receives the second signal 18N 108
second air interface fromthe base station of the second type while )
mai ntai ni ng a comruni cation link over the first air interface with the base
station of the first type, and which transmts data to the base station of

the first type responsive to the second signal so that the nobile station,

I s handed over fromthe first to the secongsbase station responsive to the

transmtted data; wherein the nobile station conprises a single RF

transcei ver wojiedy &REMINAFALSSINM, t BoPekimble hHreeCBMAI dimrels t}*]ﬁcéll}g §ffeland
e

second types. 27. Wreless co ni cations apparatus, for use inf"a nobi
t el ecommuni catviettes tsarsiraissiaroquality titan £Pdscharrels, che danddversis preferably ch

baco ot nti on_ dniaied ook wWhrmhee O Siariis sHonaRn heBcbie SOMA st Pridtine, °
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na omth of

t he second si over the second alr interface f base statio

t he second5t y(29, ohitl mayeiensetiby agser afdviBi4di clatmagnalso e aljustedidyrfamicallpin
interface with the base station of the first type, .and whic r mts data
to the base stI&SPRFecto BWeh Parametegpas rtggiﬁ%’gif lﬁﬂaﬁpﬁétlg’éc&}n@@p@nﬁ?ds dhe
that the nobil t | e at ase
station respo nrglla\%/ltev%ta(l)‘q Qﬂé&tgr}g{r:l%%g? ﬁ\égé gg@?& %%thﬁﬁoc#gﬂg%ﬁ?ﬁgﬁg ??%?&énd
second air interfaddg. a8 batanatid bk diagrimcshowing sigaabfloer iokysteen 20

Interfaces conprises a COVA interface, 28. Apparatus accordin Q .claim?27,
wherei n t he TOWRS.i Niaspegiatedt ¥ifr Praddingsthe rlmeeef ae)é,toaﬁlﬁvm&%éﬁ\d Rlﬁs @fm
i nterface 4izs ' opv r I

accordi ng 1'to 0C algn% g{}\,%ds\%g?rgf {r%l ?%8%%}@5(? g@géﬁ?@%@a}%@mﬁ? gﬁ tﬁégzesent .
standard. 30. iAwppatiahuOatinarity, (GSMoB8saimsPstemvie waiuhd moe beoinformed aff ithe
uses a single radi Q resource managenent .protocol. | ayve t a bpt h the
First and Secdideatdeynbuis foBeniottzign iS okl e Colf Batdert On'he
communi cat i ONSoR3RPaRZHYS, thieONS9BE siahdrADPEGEirk ! Bae PN A2 QB SsaYiIr8Moe

conprising: a base station of a first type ich transmits and receives a
first signal asywhddmigetlp sindei such syimchromizefionds recessacy Sonidemtifi¢ationsandnd

type whic rapsnmis _a receives. a, $eco si_gnal _accordi 0 secqond, ai r
| er f ace  %anciac e e ERNE it 26 P aireioVer BEE0EER 30t o BB e
second air i ntgicbieasbisted hhedPAafNISUDTroRITDREA BTS P3AotTDMATE! (&8s shown

mai ntai ni ng a conmuni cation |l ink over the first air_interface with the base

station of thelf¥ Figt 4y Rut with fhe cHractions of tthedaandaver: tropagevensad).oit isf
(e il eSS 2R ARl o0 St
transmtted data; 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 mes;sages 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  inadedicated mode, ie., 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



wherein the base station triggers the nobile station to receive the second
signal over the second air interface when the nobile station is in an area
of overlap between a first region served by the first air interfadd &t
second region served by the second air interface. 32. Wreless
comuni cati ons apparatus, for use in a bil e tel ecommuni cations system
conprising: a base station of a first t4be which transmts and receives a

first signal according to a first air interface;, a bagf s atéﬁmf second
type whi cliual zadies age asedr erefardsDM 4 anshinestyan foratle %M%‘ 8¥8nd air

I nterface; _and a bil.e s ' -Whi el . 0, 'WV\EI ver the

second ai FAPAFEPYQLE #Iméf%%?g’%g%% zI:Etr'lr)lgl(r‘%\‘ %)%IC?I? ﬁ%an'glé%eg%dé] %&% iclag'

mai ntai ni ng a qamEpRéfertddoembodimeneof the predesit invention, cCBARanessagds drge base
station of the first type, and which transmts data tQ the base station of

the first algpusedipintiatea seanchdysMuifer nighberng keks, @8 lespnpedkakave: i on
S ha%ed o.\égr %romthgﬁ.fiéﬁt to the second base station responsive to the
transntt t SUBAEETERGFOS 8 e first air interface comprises a CDVA

interface, and Rid M?9§?%ﬂﬁéh%?echﬂ§?@&%lf@@?58( I5al GSoditTeniAg

I nterface, and wherein the base statio the first type gates the nobile
station t eystdm) reqiveh@le dsniocatedtinoonelominare afstheoGSMATIM Anckliseafode a

GSM si gnal . JAN 2003 40 33, Apparatus according to i m 32, er.ein the
mobi | e st astim i2RdBwhishsthertime ok Ry g _“Fﬁée‘g‘u ?fafn'}&aﬁ' Hfg §¢H fﬁ%l‘@évt?? bme a4,
Appar atus ACagy ddil {ReR)RJT And BB AR 2 JibRBPIRACSPaR the
second si gna o decode M frequency correction and synchroni zation
channdils ofortcneresit JRMA Samenusibessbasednemsymthironizatippsignals frafsmittese in a

nobi l e telec i cations syste co I S| NQ; base st.atj o a first _
type whi chP¥ gﬁ?ﬁ {8 a‘é‘?ﬂfi@éi‘«}&t @MFE’{%@@ ‘@i%ﬁfiyﬁléf' W go Pay&e air
i nterface; cahasRdsicatdRivethatin®e opdalyRem\AI CDMABBE]ih SwhIth ¢86 @RS a
second signal according to a second aif interface, and a nobile station,

whi ch recefegeiver d is sobrequirehaMD9@ opene asiatofall xia BTATS BaE 7 M 2he

the firet Shg PTRURBRERER, IO 28t sEReT IO Lo EREIRe bt iy, DU
transnii s corraspanddirelsfsthesdirrertntinie dbhday iansl frayrentumbeenAlv@nhivélpe

second sig o that the mybile statjon is handed qver fromthe first to
t he second%%@“?r}’a‘iqw}’r%@ﬂﬁ matiamby REY(at ﬁ%?ﬁlﬁhiﬁ“é?é{“a‘,gf smgraéiqﬁ%e

e BSPIESHESER 2Pt R st SNSRI O
first typesethatMb40ireceivedthetimeaifiday ¢ven wheniuistopenating)imGEM/ADMAs | i nk
so as to rg.(‘:oede\( e’rﬁer:‘rdefgr%(,:%v eenaNg)%A i ’t@gg Ih'.amded over to CDMA 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 handbver. 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 i

handover may take place. Therefore, CBC 28 will broadcast a CBS message to



36. Apparatus according to claim 35, wherein the base station of the first
type conveys time of day information to the nmobile station throughptfig 2003
GSM TDMA interface. 37. Apparatus according to claim 36, and conprising-a
GSM cel | broadcast center, which conveys the tinme of day information
through the systemto the nobile station using a GSMcell broadcast
service. 38. Apparatus according to clai 37, wherein the ceII br oadcast ~
center receives the tinme of day infornation and an assogl% ylirame
E‘Eoﬂ‘eo ol

nunber from allt duabowdee(GEM (RMi) MBF R thess eelisadsc HELRE ¢ st

type in the s ~~ ~ 2003 41 39. Apparatus according to claim 36,
wherein the }%@Hﬂg}@{‘aﬂ% Oxﬂsggn%t %éss a synchronl zat| on channel of the CDVA

signal so as tq derive Qﬁg g to claim
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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
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15 The process described above thus allows mobile-assisted handover from
GSM/TDMA BSS 30 to CDMA BSS 32 with high speed and reliability, and with
minimal interruption to service in the middle of a call during which the
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
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#10922& () - Rilmedigurs -ign they seiveb Rker Pandgwan frepx BES 308 to BTS 110, under the
5 control of MSC 24. Although the handover takes place between two CDMA
BSSs, from the point of view of the system, it is a handover between two GSM
BSSs, wherein BTSs 108 and 110 are respectively mapped by MSC 24 as GSM

cells.
Fig. 9 is a schematic diagram illustrating signal flow between the
10  elements of system 20 shown in Fig. 8 in the course of the handover, in
accordance with a preferred embodiment of the present invention. The ~
handover is triggered when MS 40 reports to BSS 101 that it is receiving a signal
from BTS 110 with a higher power level than that of BTS 108. BSS 101 then
sends a standard GSM handover-required message to MSC 24, specifying the
15 GSM cell identity of BTS 110 as the new cell assignment desired for the
handover. MSC 24 sends a handover request to BSS 103, which responds by
sending to the MSC an acknowledgment that encapsulates a RIL3-RR handover
command message, which is passed 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 s‘ends 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:

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

Forward traffic channel power control parameters
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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:
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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, substantially
without breaking the communications link with the first base station, wherein receiving the
data comprises receiving a measurement of signal strength, by applying a weighting factor
to the measurement of signal strength and varying the weighting factor according to a
network condition in the system; and

handing over the mobile station from the first to the second base station responsive
to the data received therefrom, wherein handing over the mobile station comprises
comparing measurements of signal strengths from the first and second base stations and

handing over the mobile station responsive to the comparison.

2, A method according to claim 1, wherein applying the weighting factor comprises
transmitting a weighting factor over the communications link to the mobile station, which

applies the weighting factor to the measurement.

3. 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 second type, comprising:

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, substantially
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in the system from a first base station, which is of the first type, to a second base station,
which is of the second type, comprising:

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, 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;

wherein establishing the communications link and receiving the data responsive to
the signal comprise establishing the link and receiving the signal at the mobile station

using a single RF transceiver in the mobile station.

5. 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 second type, comprising:

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, substantially

without breaking the communications link with the first base station; and .
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8. A method according to claim 5, wherein establishing the communications link
comprises using a single radio resource management protocol layer to manage the first air
interface, and wherein handing over the mobile station comprises using the single radio

resource management protocol layer to manage the second air interface.

9. 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 second type, comprising;:

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, substantially
without breaking the communications link with the first base station, wherein receiving the
data 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 interface, and triggering the mobile
station to receive the data when the mobile station is in the area of overlap; and

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

to the data received therefrom. -
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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, 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;

wherein the first air interface comprises a CDMA interface, and wherein the
second air interface comprises a GSM/TDMA interface, and wherein receiving data from
the mobile station comprises gating the mobile station to interrupt a CDMA

communications link so as to receive and decode a GSM/TDMA signal.

11. A method according to claim 10, wherein gating the mobile station comprises

interrupting CDMA communications for the duration of an IS-95 frame.

12. A method according to claim 10, wherein receiving the data comprises receiving
an identification of the second base station based on decoding of GSM frequency

correction and synchronization channels of the signal by the mobile station.

13.  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 second type, comprising:

establishing a communications link over the first air interface between the mobile

station and the first base station;
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to the data received therefrom;

wherein the first air interface comprises a GSM/TDMA interface, and the second
air interface comprises a CDMA interface, and wherein receiving the data from the mobile
station comprises controlling the mobile station to interrupt the communications link so as

to receive and decode a CDMA signal.

14. A method according to claim 13, wherein receiving the data comprises conveying

time of day information through the GSM/TDMA interface.

15. A method according to claim 14, wherein conveying the time of day information
comprises broadcasting time of day information through the system using a GSM cell

broadcast service.

16. A method according to claim 15, wherein broadcasting the time of 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 first type in the system.

17. A method according to claim 14, wherein the mobile station decodes a sync

channel of the CDMA signal so as to derive the time of day.

18. A method according to claim 13, wherein receiving the data comprises 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.

19. A method according to claim 18, wherein conveying the GSM cell broadcast
service message to the mobile station comprises conveying the message so as to be

received by the mobile station while the mobile station is operating in a dedicated mode.
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. A method according to claim 13, and comprising mapping the second base station

as a GSM base station so as to control the handover.

22. A method according to claim 13, wherein controlling the mobile station comprises
controlling the mobile station to receive the CDMA signal during a first TDMA time slot
and to decode the signal during a subsequent TDMA time slot while communicating with
the base station over the TDMA interface so as to generate the data to be received by the

base station.

23,  Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:

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

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

a mobile station, which receives the second signal over the second air 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 type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;

wherein the data transmitted by the mobile station comprises a measurement of
signal strength, to which a weighting factor is applied and varied according to a network
condition in the system, such that the mobile station is handed over responsive to a

comparison of signal strengths of the first and second signals.

24,  Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:
a base station of a first type which transmits and receives a first signal according to .

a first air interface;
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*dEPB4 ! g df e base station of the second type while maintaining a communication link over the

first air interface with the base station of the first type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;
wherein the data transmitted by the mobile station comprises a measurement of
signal strength, to which a weighting factor is applied and transmitted over the
communications link to the mobile station, which applies the weighting factor to the
measurement, such that the mobile station is handed over responsive to a comparison of

signal strengths of the first and second signals.

25.  Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:

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

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

a mobile station, which receives the second signal over the second air 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 type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;

wherein the mobile station decodes the second signal to determine an identification

of the base station of the second type.

26.  Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:

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

a base station of a second type which transmits and receives a second signal .

according to a second air interface; and
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handed over from the ﬁrst to the second base station responsive to the transmitted data;
wherein the mobile station comprises a single RF transceiver which communicates

with both the base stations of the first and second types.

27.  Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:

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

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

a mobile station, which receives the second signal over the second air 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 type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;

wherein one of the first and second air interfaces comprises a TDMA interface, and

the other of the interfaces comprises a CDMA interface.

28.  Apparatus according to claim 27, wherein the TDMA interface comprises a GSM
interface, and wherein the CDMA interface is configured to convey GSM network

messages.

29.  Apparatus according to claim 27, wherein the CDMA interface is based on an IS-
95 standard.

30.  Apparatus according to claim 27, wherein the mobile station uses a single radio

resource management protocol layer to manage both the first and second air interfaces.
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a base station of a second type which transmits and receives a second signal
according to a second air interface; and
a mobile station, which receives the second signal over the second air 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 type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;
wherein the base station triggers the mobile station to receive the second signal
over the second air interface when the mobile station is in an area of overlap between a
first region served by the first air interface and a second region served by the second air

interface.

32.  Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:

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

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

a mobile station, which receives the second signal over the second air 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 type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;

wherein the first air interface 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 mobile station to interrupt the communications link so as to receive

and decode a GSM signal.
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35. Wireless communications apparatus, for use in a mobile telecommunications
system, comprising:

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

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

a mobile station, which receives the second signal over the second air 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 type, and which transmits data to the
base station of the first type responsive to the second signal so that the mobile station is
handed over from the first to the second base station responsive to the transmitted data;

wherein the first air interface 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 mobile station to interrupt the communications link so as to receive and

decode a CDMA signal.

36.  Apparatus according to claim 35, wherein the base station of the first type conveys

time of day information to the mobile station through the GSM/TDMA interface.

37.  Apparatus according to claim 36, and comprising 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.

38.  Apparatus according to claim 37, wherein the cell broadcast center receives the
time of day information and an associated GSM frame number from a transceiver in

communication with a base station of the first type in the system. .
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41.  Apparatus according to claim 40, wherein the mobile station receives the cell

broadcast service message while the mobile station is operating in a dedicated mode.

42.  Apparatus according to claim 35, wherein the mobile station processes the CDMA

signal to identify a CDMA pilot beam.

43,  Apparatus according to claim 35, wherein the mobile station 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 station over the TDMA interface so as to

generate the data for transmission to the base station.



