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METHOD AND APPARATUS FOR PERFORM NG PREFERRED SYSTEM SELECTI ON BACKGROUND
OF THE INVENTION 5 1. Field of the Invention The present invention rel ates
to communi cation systens. More particularly, the présent invention relates
to a novel andwgwfseéer method 10 and apparatus for sel ecti ngeerrpsesiesso ed
communi cation system in a subscriber stati qn capabl e of operation in a
plurality of geographical regl ons. Il. Description of the Related Art 15

derranglslfofogreglter and nore sophlgﬁmgsz Lﬁb&:ﬁ grown. To rreetEthe
1
&

capacity needs of nobile comuni cat ues of nultiple
access to a limted communi cation resource have been devel oped The use of
code division nultiple accesgAERGEROPNDPOPTH #‘P one of
sever al technigues for facil |Btjgt| ngkcormunl catlons I n ¥1 a Iarge nunber
of systemusers are present. Qther nultiple access conmuni cation system

t echni ques, such laEield of thié Inwindionul ti pl e access (TDMA) and frequency
division multiple access (FDVA) are known in the art. However, the spread
spect rum nodul ati on t dhenipresendf ir®ehtiohagelatesnitd | cammidticatinty asysiems. dMere
these modul ati on parAERHGASR pfédbntitvehBb reldfB% % ABTENEAG SripiBved thétHod

The use of ni qUES I N e access conmmuni cation systemis
di sclosed in & Sa“Flataé‘PPr%Bs QPIQGEeQ'G‘% 'ifg%}""r‘—‘ébﬁ"%wrﬂgatl%%}'s*m iRy &g
" SPREAD SPECT RUMsuNh&riBe?lsFaWb@@ﬂ\d{Nrﬁm it\a plurality of geographical regions.

11 Description of the Related Art

15 As mobile communication systems become more prevalent in society
the demands for greater and more sophisticated service have grown. To
meet the capacity needs of mobile communication systems, techniques of
multiple access to a limited communication resource have been developed.
The use of code division multiple access (CDMA) modulation techniques is

20 one of several techniques for facilitating communications in which a large
number of system users are present. Other multiple access communication
system techniques, such as time division multiple access (TDMA) and
frequency division multiple access (FDMA) are known in the art. However,
the spread spectrum modulation technique of CDMA has significant

25 advantages over these modulation techniques for multiple access
communication systems.

The use of CDMA techniques in a multiple access communication
system is disclosed in U.S. Patent No. 4,901,307, issued February 13, 1990,
entitled “SPREAD SPECTRUM MULTIPLE ACCESS COMMUNICATION

30 SYSTEM USING SATELLITE OR TERRESTRIAL REPEATERS”, assigned to
the assignee of the present invention and is incorporated by reference
herein. The use of CDMA techniques in a multiple access communication
system is further disclosed in U.S. Patent No. 5,103,459, issued April 7, 1992,
entitled “SYSTEM AND METHOD FOR GENERATING SIGNAL

35 WAVEFORMS IN A CDMA CELLULAR TELEPHONE SYSTEM”, assigned
to the assignee of the present invention and is incorporated by reference
herein.

When the user of a subscriber station travels from one geographic
region to another, the subscriber station must select a communications '
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CELLULAR TELEPHONE SYSTEM', assigned to the, assignee of the present

i nvention and is incorporated by reference ‘nerein. Wen the user of a

subscr i ber st atdgn. il KO8 EORGAMABRL CTHER Gk HIoAABCLy Wiifh 2

subscri ber statron nust select a,co ni catlpna, ) 36452‘& .
PCT/ US97/ 06380 8seE yaaAperathhigisubscriker stahioncin differing geogmaphic lgeationgo Bans
by which a userthedirsopethdd; theuseribslescribes to tammaumicatiatisf deevicegirga ogriephi C

| ocations. By the 15{&% metRod. fhe sﬂﬁ&ﬁ@#ﬁ%ﬁ{g%ﬁeﬁeéd%

o]
services in a variety of. locatflons. _ug criper s atlonkir(\eggts onl y
to seek out A SomMHmMcatiansosEsteRde the user; subseubes and ds Autharized|to s
authorized to reeeivésepdtes from npof dseGbrdibopeowidess. ce provi ders.

communi cat ond pr ovi-aFeRtgty | BL ua8 ol SEEREnEar CBTRGAES o it °
servi ces known segviceoardylebile t commainicationso mprovidess 1negotiate negniracts among
subscri ber st atihamsthies ol ProvideE Serv@del IeROWH a8 “F¥S@E"Mo Heit SustBficdd.eA by
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operated by a communications service provider other than the ones to
which the user subscribes. Currently, when a subscriber station is roaming, a
signal indicative of the roaming condition is provided to the user. A
roaming determination is made as a result of a comparison of the system
15 identification (SID) of the subscribed system or systems with the SID of the
system providing service which is broadcast by that system. This alerts the
user of the subscriber station that the service being provided is accruing
roaming charges.
Because the subscriber station is generally without knowledge of the
20 users geographic region, it must determine what system are available and
then select a system which provides the optimum service to the user in
terms of cost and quality of service. As the number of regions in which the
user wishes to be able to operate increases, so does the number of different
communications systems that user must attempt to acquire. The present
25 invention provides a method and apparatus for selecting the
communication system best suited to the user’s needs.
The present invention is described in a multi-mode subscriber station,
such as is described in detail in copending U.S. Patent Application Serial No.
08/509,719, entitled "METHOD AND APPARATUS FOR SYSTEM
30 DETERMINATION IN A MULTI-MODE SUBSCRIBER STATION", which is
assigned to the assignee of the present invention and is incorporated herein
by reference. It should be noted that although the present invention is
described in the context of a subscriber station capable of operation in analog
and digital environments, the present invention is equally applicable to
35 subscriber stations only capable of operation in one environment. Similarly,
it should be noted that the digital operation described in the context of code
division multiple access (CDMA) operation is equally applicable to any
digital communication format such as TDMA, FDMA, GSM, etc.
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q _ Y p&) prioritized, ranked from most desirable to least desirable. The subscriber
station's job is to attempt to acquire service on the most desirable system in
the subscriber station's current geographical region. There is no point in
trying to acquire service on a system outside of the subscriber station's
current geographic region, since system coverage is typically geographically

20 limited.

The problem is that the subscriber station does not necessarily know
where it is when it.powers on. Due to roaming, it could be in an entirely
different region than it was previously. Therefore, it may not be obvious
how to acquire any system, let alone the most desirable system.

25 In the exemplary embodiment of the present invention, the
subscriber station maintains a table of systems, which are best suited to
determine the subscriber station’s geographic region. This list is referred to
herein as the geographic hypothesis table. The systems in the geographic
hypothesis table are selected on the basis of the speed with which they can be

30 acquired and likelihood that they can be acquired if the subscriber station is
within their geographical coverage region. The subscriber station tests each
of geographical hypothesis by attempting to acquire a system which operates
within the geographic region.

In the exemplary embodiment, the subscriber station maintains a list

35 of most recently used systems and an indication of their geographic region
in a table referred to herein as the most recently used (MRU) table. In the
exemplary embodiment, the subscriber station first selects the geographic
hypotheses to test in accordance with the entries in the MRU table. That is
the regions to be tested first are those in which the subscriber station has
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It should be noted that the subscriber station can obtain this geographic
information whether the system acquired is preferred or negative.
The subscriber station then performs attempts to acquire a system
within the geographic region that is most desirable for the user’s needs.
15 Since systems in the universal system table are grouped according to
geographic region then listed sequentially from most desirable to least
desirable, this search procedure is performed by going to the correct group of
systems and sequentially attempting to acquire each of the preferred systems
in that group from most desirable to least desirable.
20

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when
25 taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:
FIG. 1 is a block diagram of the exemplary multi mode subscriber
station in the present invention; and
FIG. 2 is a flow diagram illustrating the exemplary system selection
30 process of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

35 Referring to FIG. 1, when multi-mode subscriber station MMSS 1 is in a
system determination substate, operations are conducted by system
determination processor 8. In the system determination substate, system
determination processor 8 selects the communication system upon which
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Most recent use (MRU) table 9 contains a list of communication

systems that have been most recently used by MMSS 1. In the exemplary

15 embodiment, MRU table 9 is implemented in non-volatile memory which is
retained even after MMSS 1 is powered down.

Geographic hypothesis table 10 contains a list of system identifications

(SIDs) each located in a different geographic region and necessary acquisition

parameters including band, frequency, mode and any other parameters

20 necessary to perform acquisition on that system. In the exemplary

embodiment, geographic hypothesis table 9 is implemented in non-volatile

memory which is retained even after MMSS 1 is powered down. It is

envisioned that there may be cases where more than one system may be

needed to test a single geographic hypothesis, in these cases geographic

25 hypothesis table 10 will contain more than one system for that region and that
geographic hypothesis will be tested by attempting to acquire each of the
systems listed for that region. In the exemplary embodiment, the systems
listed in geographic hypothesis table 10 have been selected in accordance with
the speed and likelihood that the system can be acquired. In the exemplary

30 embodiment, geographic hypothesis table 10 contains both preferred and
negative systems.

Universal system table 11 contains system parameters for all
communication systems which MMSS 1 “knows” exist. In the exemplary
embodiment, universal system table 11 contains information regarding both

35 positive and negative systems. In the exemplary embodiment, the systems
stored in universal system table 11 are grouped according to geographic
region, each system listed within a geographic group is then sequentially
ordered from most desirable to least desirable. For each system, universal
system table 11 contains the system identification along with the necessary
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whether it is operating in San Diego, then system determination processor 8
selects the system or systems from geographic hypothesis table 10 which

15 covers the San Diego region and which have been selected to test that
hypothesis.

In the exemplary embodiment, system determination processor 8
initially determines the geographic region to test in accordance with systems
listed in MRU table 9. In the exemplary embodiment, system determination

20 processor selects, as the system for initial acquisition, the geographic region of
the last system used to provide service to MMSS 1. In an alternative
embodiment, system determination processor 8 selects the region in which
MMSS 1 is most frequently used. Having determined which region should be
tested, system determination processor 8 retrieves the system to test the

25 hypothesis from geographic hypothesis table 10.

In the exemplary embodiment, geographic hypothesis table 10 contains
necessary acquisition parameters for the selected system. In an alternative
embodiment, system determination processor retrieves the identity of the
system from geographic hypothesis table 10 and then retrieves the acquisition

30 parameters for the selected system from universal system table 11.

If the system selected for initial acquisition is an analog system, system
determination processor -8 provides the system parameters to analog
circuitry 4 and provides necessary frequency information to transceiver 3. In
block 24, transceiver 3 down converts and amplifies the signal (if present) and

35 provides the signal to analog circuitry 4 which demodulates the received
signal and determines whether acquisition is successful.

In block 22, if the preferred system is a CDMA system, system
determination processor 8 provides the system parameters to CDMA
circuitry 6 and provides necessary frequency information to transceiver 3. In
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10 MMSS 1 attempts to acquire a “representative” system. A representative
system is one which has acquisition parameters that are common to a
plurality of other systems. Thus, by attempting acquisition on a
representative system, MMSS 1 is actually testing a plurality of geographical
hypotheses simultaneously. If none of these systems can be acquired, then
15 MMSS 1 exhaustively attempts acquisition on the remaining regions in
geographical hypothesis table 10.
When, in block 26, acquisition of the system selected by system
determination processor 8 is unsuccessful, the operation moves to block 28.
Block 28 determines whether all geographic regions where MMSS 1 is known
20 to have recently operated have been tested. If there are regions in which
MMSS 1 has operated recently which have not been tested, then system
determination processor 8 selects a region to test in accordance with
information from the MRU table 9. Then, in block 30, system determination
processor 8 retrieves the acquisition parameters to test the geographical
25 hypothesis from geographical hypothesis table 10.
System determination processor 8 selectively provides the system
acquisition parameters to analog circuitry 4, CDMA circuitry 6 and transceiver
3, as described above. Acquisition upon the selected system is then attempted
in block 24 as described above.
30 If all geographic regions in which MMSS 1 has recently operated have
been tested, then MMSS 1 attempts acquisition on “representative” systems.
In block 34, if MMSS 1 has not attempted to acquire all representative systems,
then, in block 36, system determination processor 8 selects a representative
system from geographic hypothesis table 10. System determination
35 processor 8 selectively provides the system acquisition parameters to analog
circuitry 4, CDMA circuitry 6 and transceiver 3, as described above.
Acquisition upon the selected system is then attempted in block 24 as
described above.

]
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save battery power and then begins the process of preferred system selection
over again at a later predetermined time in block 20. There are several

15 possible alternative courses of action. One possible alternative is MMSS 1
simply powers down. A second possible alternative is MMSS 1 begins the
process of preferred system selection over again immediately. A third
possible alternative, MMSS 1 indicates the failure and awaits user
intervention.

20 Upon successful acquisition, the system acquired broadcasts a system
identification (SID) which is received in block 27, by antenna 5 and provided
to transceiver 3 where the message signal is down converted and amplified. If
the acquired system is analog, the message is provided to analog circuitry 4,
which demodulates the signal in accordance with an analog demodulation

25 format and provides the system identification information to system
determination processor 8. If the acquired system is CDMA, the message is
provided to CDMA circuitry 6, which demodulates the signal in accordance
with a CDMA demodulation format and provides the system identification
information to system determination processor 8.

30 In block 35, system determination processor 8 determines whether the
received SID is one of the systems stored in universal system table 11. If the
acquired system is unknown to MMSS 1, then the flow is passed back to
block 25 and MMSS 1 attempts to acquire a different system. In a preferred
embodiment, the acquisition parameters of the acquired but unknown system

35 are retained by system determination processor 8 and that system is used if
MMSS 1 is unable to acquire a preferred system.

If the received system identification (SID) is listed in universal system
table 11, then system determination processor 8 determines whether this is a
most desirable system for the geographical region in block 48. If the system
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acqui sition paraneters including band, frequency, node and any ot her
paranmeters necessary to performacquisition. In the exenplary enbodi nent,
each systemlisted is tagged with a indication of whether the systemis a

system the subggydzgisestation is permtted to use (a preferredcIysypegsor a
5 system whi ch the subscriber station is not?perm'tted to use (a negative

systen). FIG 2 is a flowhart illustrating the exenplary nethod of

preferred systerrh@cgi@é&isqne%odtfa@smw teinfo2 ihé 880 hitapﬁdglbn}lﬂlehbéewiee
20), MVBS 1 enters the.s

to- 10 system d& BFW‘H&%?‘E@E‘% g\tsgécrg&?raeg S Swﬁb@k }C/@Eé Eomf’lqu}‘ %t

det erni nation pr mksosyﬁemedaemmnenumpceswr § ypde table B, indlack 82t

sg,gg S ti Otn- Th't S SySifec};{bhtﬁé\Se@s rlaeﬁaﬁcémpwﬁsﬂ the Eﬁ&feﬂéa 5tem fdr the
is to determne r it'is o

det er i nat i on%p SE%%‘?BF“CSFE@% ePI‘%'sEeﬂ%t“ i ““%98{\9%’%%8% %@%ﬁ? aost

hypot hesi s t abl edafiratile Gystehn fonthke sgaogea[ikacalu@ym rasgl csnleahuelyhptavxﬂas'ethe

been sel ected to dtessor&gﬁ iB¥RP esers t8 amogyafmh@m m%ﬁyﬁﬂm

determ nation pr Initia eter t he raphi c region{
test in accor dant@nggeiversd, §Fé‘ﬁ§°r}he§t VEn f?cf‘ y?bé[gg ﬁ%@%ﬂﬁﬁ&ﬂﬂ on
embodi ment, syst dve d&iserdtsiiablecyys@&x iprthe egeographdta ctegioraas tdescribeslt sovieor If

nitial acquly thodsiidf BPOHARINE defkls Probflied Aing ¥t ea[zguﬁs& dyStem in

provi de service an alternafiv ment-,

det er mi nati on pr blask89 Ip blegke?, systam 4%5?%3?@“\%9%5%9?94@ NBL} table 9.
frequently used. Havi Ifgacqaisenim e tngdicoebsful othen 8hblddk 64 system determination

processors 8 selects the next most desirable system for use in the geographic
region. If there are remaining preferred systems upon which to attempt

15 acquisition, in block 66, then system determination processor 8 selectively
provides the system acquisition parameters to analog circuitry 4, CDMA
circuitry 6 and transceiver 3, as described above.

If attempts to acquire all preferred systems in the geographic region
have failed, then in the exemplary embodiment, in block 68, MMSS 1

20 temporarily powers down to save battery power and then begins the process of
preferred system selection over again at a later predetermined time in block
20. There are several possible alternative courses of action. One possible
alternative is MMSS 1 simply powers down. A second possible alternative is
MMSS 1 begins the process of preferred system selection over again

25 immediately. A third possible alternative, MMSS 1 indicates the failure and
awaits user intervention.

In an alternative embodiment, upon successful acquisition in block 48,
system determination processor 8 determines if the system is preferred. If it is
a preferred system, then MMSS 1 immediately provides service using the

30 acquired system and intermittently re-enters the system determination
substate to check if a more desirable system in the region can be acquired.

In an alternative embodiment, a central communications station may
assist MMSS 1 by broadcasting an indication of the geographical region in
addition to its SID. This would enable a subscriber station to immediately

35 move to system selection within the geographic region upon acquisition of a
system providing this information.

The previous description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention.
The various modifications to these embodiments will be readily apparent to

4




tested, system determ nation processor 8 retrieves the systemto test the
25 hypothesis from geographi c hypothesis table 10. In the exenplary
enbodi ment, geographi ¢ hypot hesis table 10 contains necessary acqui sition
paranmeters for the selected system In an alternative enbodi nent, system
det er m nat i onyyRBREHESOr retrieves the identity of the systempbifiddrossso
geogr aphi ¢ hypothesis table 10 and then retrieves the acquisition 30
paranmeters for the selected systen1fron1unf”%rsal systemtable 11. If the

nyt em Selt ect edinge dkilidd #h the _O%Ft,salgd'rl] Qhel ;g{gféﬂica ﬁh%tle%y ahtﬁﬂéd Sli/éiél #Mmay be
eterm nation progessor rovide S e raneters, to,.analp
circuitry 4 andaﬂi?cllﬁﬂsg%s‘ﬁhg'cg “"F’Pg?q 93} Sr“%etio(gnﬂ\eol?‘Fe&'f’é’%eife@fl%.
I'n bl ock 24, tr'Huss;dhe @resnd dgowerdinmisinat intehdexdpbitie kmitedetosthgrehbgdiments
present) and SShobf\hélem R &' @8k dcforded! @8 Fidd | dbpe ‘cillistlint with the
denodul ates the receive ignal an etermnes whether acquisition is
successful . Pn Pripgiplesyan POYﬂefeﬂF‘EF%FlF%lP% Ef-is a CDVA system system
determ nati on processor 8 provides the system paraneters to CDVA circuitry
6 and provides 5.3 frequency information to transceiver 3. In WO
97/ 36452 WE M PCT/ US97/ 06380 7 bl ock
24, transceiver 3 down converts and anplifies the signal (if present) and
provi des the signal to CDVA circuitry 6 which denodul ates the received
signal and determ nes whet her acquisition is successful. In block 26, if
the acquisition attenpt is unsuccessful, then control is 5 returned to
system determ nation processor 8 in block 25. System



determ nati on processor 8 selects the next systemto be acquired. In the
exenpl ary enbodi nent, MVBS 1 first tests all geographic regions in which
MVBS 1 has recently operated. This is geterfRed—h—acsordance with
information in MRU table 9. If tests dfTHISRHEET HASOBEENY e unsuccessful ,
then 10 MVBS hyabbsgEis to acquire a|"repr BERIACED ve" $yst em PETI/USI7/06380
representative systemis one which has—acqut ii[i omparanheters that are
common to a plurality of other systems. ThuS, by attenpting acquisition
on a representative system MBS 1 is acQigAlnmsesting a plurality of
geogr aphi cal hypot heses sinultaneously. If none of these systens can be
acquired, then 15 MWBSS 1 exhaustively attenpts acquisition on the .
remai ni ng regi ons in deogr dbhnethod ykist EEstem aggnisition ek subscribesc gtagipn
acqui sition ofat %@ﬁgiﬁ@m@gﬁﬁg% by system determ nation processor 8 is
unsuccessful, the operation _noves to hl.ack 28. Bl.ock ersy nes whet ber
al | geographic regi onSTARSINEIRE 28 ECQ‘ES‘E‘RM%EB l?oaﬁé(%gﬁé%ﬁl@gswggﬁ
have been test4#d.hygothesis;e are regi ons in which MVSS 1 has operat ed
recently which have ”%cé_@ﬁ& tae§§r§i€m HHEMMAHORT G A cBrrA 10 R o R BARSonS
selects a reglgn to.test in-accordance with information fromthe MRU table
9. Then, in bl BciEtd OMsyst em det er mi nati on processor 8 retrieves the

acqui si ti on par anet er determining t [geogeapicabhiregion2 5 fromy p siakeh s recefvedin system

geogr aphi cal hgpqgﬁﬂﬁi‘iﬁaﬁﬁpla?\dlo- System det erm nati on processor 8
sel ectively provides t /

e_system acquisitjon paraneteys to analog circujtr
4, CDMA circuitry 6 arRfr 8 Y8 ?,an'§lttfté§e?i%ear ?/é‘.’a}k(?aﬁgg?%réﬂh’ﬁ n
the sel ected 3¢stmegiors then attenpted in block 24 as descri bed above. 30
If all geographic regions in which MVSS 1 has recently operated have been

tested, then MBS 1 atj emplg AGHUhdat ' & Qllim" &P LRAM AW NG eir®Y S48 ™otep of
2 transmitting an acquisition signal is performed in accordance with most

recently used systems.

3. The method of Claim 1 further wherein said step of
2 transmitting an acquisition signal is performed in accordance with
generality of acquisition parameters.

4, The method of Claim 1 further wherein said step of
2 transmitting an acquisition signal is performed in accordance with
remaining preferred systems.

heet Has Been Replaced

"

I



In block 34, if MVSS 1 has not attenpted to acquire all representative
systens, then, in block 36, system determ nati on processor 8 selects a
representative system from geographic hypothesis table 10. System
determ nation 35 processor 8 selectively provides the system acquisition
parameters to q@ahRessi rcuitry 4, COMA circuitry 6 and transcBCVERITAINS
descri bed above. Acquisition upon the | ected systemis then attenpted in
bl ock 24 as descri bed above. WO 97/ 36452

PCT/ US97/ 06380 8 If acquisition attenpts have been nmade on al
"representative" systens in block 42, then MMSS 1 exhaustively attenpts
acqui sition on the remaining systens in geographic hypothesis table 10. In
block 44, if there are geographic hypot heses in geographic hypothesis table
10 which have not been tested, 5 then the flow noves to block 38. In
bl.ock- 38, system determ nation processor 8 selects a remaining

geogr aphi cal hypothesis, and retri he acquisition paraneters from
geographi ¢ hypothesis table 10 &ng sel ecfpively provides the system

acqui sition paraneters to anal og™¢igcuityy 4, CDVA circuitry 6 and
@i pi tion upon the 10 selected system

transcei ver 3, as dgscribed above!.
is then attenpted iﬁ\iLock 24 as {esdmpbpd above. If attenpts to test al
geogr aphi ¢ hypot heses Nave fail ed, S n the exenplary enbodi nent, in
bl ock 40, MVSS 1 tenporarily poweq to save battery power and then
begi ns the process of preferred systemwsgl ection over again at a later
predetermned tinme in block 20. Tf%l_ﬁ@ré sever al
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15 possible alternative courses of action. One possible alternative is
MVBS 1 sinply powers down. A second possible alternative is MVBS 1 begins
the process of preferred system selection over again inmediately. A third
possi ble alternative, MWS | indicates the failure and awaits user
intervention. 2Wwo973e4s2Upon successful acquisition, the systempgafishy
broadcasts a systemidentification (SID) which is received in block 27, by
antenna 5 and provided to transceiver 3 where the nessage signal is down
converted and anplified. If the acquired syademis anal og, the nessage is
provided to analog circuitry 4, which denodul ates the signal in accordance
with an anal og denodul ation 25 A2}mat and provi des the system
identification informatigq deymwm nati on processor 8. If the
acquired systemis CDVA, d ided to CDVA circuitry 6, which
dehodul ates the signal in{accordanc s ()(Imﬂ\denndulation format and
provi des the systemidenti Selyi-G nformallion to system determ nation
processor 8. 30 I n bIock 35, systepr2Rterni nati on processor 8

det er m nes mhetheg ggggcqqﬂymqu§y§TE§5g6§.of the systens stored in

uni versal system fab SITT gystemis unknown to MVBS 1,
then the flowis cl Tn hlnnk 25 and MMSS 1 attenpts to acquire a
different system In a refer[!g_gpﬁbﬂinent t he acquisition paranmeters of

t he acqui red but unknow SYSTEENVPT 2@ 4) ned by system determ nation
processor 8 and that sy SACHUISTTY o] MBI is unable to acquire a
preferred system I|f the rSger ys T tification (SID) is listed in
uni versal systemtable [1, sﬁsmﬁaystenixgﬁgrination processor 8 determ nes
whether this is a nost desirahle bm f O he geographical region in

bl ock 48. 1f the systeni

ACQUISITION
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YES 27

RECEIVE SYSTEM
IDENTIFICATION

50
PROVIDE 52
ACQUIRED THE SERVICE UPDATE MRU

MOST DESIRABLE
FOR THE
REGION?

USING =
ACQUIRED TABLE
SYSTEM

NO 54
SELECT MOST
DESIRABLE

SYSTEM FOR THE
REGION

é FIG. 2A
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acquired is the nost desirable systemfor the geographical region, then
service is provided using the acquired systemin block 50. Upon conpletion
of service, systemdeterm nation processor 8 updates MRU table 9, in block
52. If the recqioemhsigstemidentification is not the preferregcyshressdoor
the 5 geographical region, then system determ nati on processor 8 selects
the nost desirable systemfor the geographical region and sel ectively
provi des the system acqui sition paraneters3Mo analog circuitry 4, CDVA
circuitry 6 and transceiver 3, as described above. In block 56, MVSS 1
attenpts acquisition on the nost desirable systemin the geographical
region as described above. If 10 acquisition is successful, service is
provi ded using the acquired systemin block 60. In block 62, system
determ nation processor 8 updates MRU table 9. If acquisitionis
unsuccessful, then in bIockLi) system determ nation processors 8 selects
t he next most desi rabl e syst.- forsguse in the geographic region. If there
are remaining preferrege et which to attenpt 15 acquisition, in

bl ock 66, then systen1deté¥ﬁﬂﬂﬂ??on br ocessor 8 sel ectively provides the
system acqui si tion par aﬁfﬁ%@@l&lﬂw

m . . : . .
transcei ver 3, as des-r|b§§g . | attenpts to acquire all preferred
systens in the geographic have failed, then in the exenplary
enbodi nent, in bl ock 63 tenporarlly powsps down to save battgry
power and then begins the proSgss-s¥ prefErTed-=ystem sel ection ovey again
at a later predeterm ned el é@ﬁ'e Sev U‘IL) passillice
al ternative courses g l e “UsING | UF TT)FL%JRU

ACQUIRED
SYSTEM

SELECT NEXT

SYSTEM FOR

GEOGRAPHIC

REGION
NO
FOR THAT REGION

BEEN TESTED?

TEMPORARILY
POWER DOWN

&

FIG. 2B



alternative is MVWSS 1 sinply powers down. A second possible alternative is
MVBS 1 begins the process of preferred system sel ection over again 25

i medi ately. Athird possible alternative, MMSS 1 indicates the failure and
awaits user intervention. In an alternative enbodi nent, upon successful
acqui sition invyb9fksdS. system determ nation processor 8 det ercm/ussg/osasot he
systemis preferred. If it is a preferred system then MVSS 1 imedi ately
provi des service using the 30 acquired system and intermttently
re-enters the system determination substa# to check if a nore desirable
systemin the region can be acquired. In an alternative enbodi nent, a
central conmmunications station may assist MVBS 1 by broadcasting an

i ndi cation of the geographi cal region in addition to its Sl D. A2 s woul d

— — f— — g— —

|nformat| on. The prev]ous descripifon f the preferred enbo@%?enis i's

provi ded to enabl e any person i & art tlo nake or usle the present
i nvention. The vari oub nodi fj dj r@%cﬁn LI{ b& readily
apparent to P SY FOR

PCT/ US97/ 06380 18 ME%@OBTH el pFe@
defined herein may be appl i ex tﬁvx&m ‘ t hel use of the
inventive faculty. Thlus, the p : pot—i-ntended t b be
limted to the enbodlhents shown i # is to be accorded thé w dest
scope consistent withjthe
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(54) Title: METHOD AND APPARATUS FOR

(57) Abstract

region.

more desirable system.

A method and apparatus for selecting a communication
system in accordance with geographic region of the suscriber station.
The subscriber station first attempts to determine its geographic
It does so by attempting to acquirc a system which
covers the region. Once the subscriber station has determined its
geographic region, the subscriber station then determines whether
the acquired system is the most desirable system for use in the
geographical region. If it is the most desirable system for use in
the peographical region, the subscriber station registers with the
acquired system. If it is not the most desirable system for use in
the geographical region, the subscriber station attempts to acquire a

FORMING PREFERRED SYSTEM SELECTION
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2. The ng Y jurt her c¢onprising the steps of in
determ ning a sqc A M ]ﬂ)m

regi on hypot.hes areL,
set of representjatlive acquisiti par bheters if sﬁﬁmﬁﬁﬁﬁﬁﬂgﬁ?
regi on _hypot hesifs { seddo 3 99%s Jc,essful; and performng a second
geogr apghE&&AIMagi gn_hypot hesis geprch in accordance with said second
geographi cal region hypot heS| 3. The nethod of claim2 further

conpri §ing the ldAGn Qsﬁfhlﬂél’@f Q@&%&%ﬂiﬂh&ﬁé ;Hffe%&gm hypot hesi s

in accordance wth a se‘ rerral n| ng pre erred syst second
geogr aphi cal & ‘ 3 '

third gaognae .o, emﬂéﬁ'& h&mmﬁ«eﬁ&@m ,&naﬁ@aame, o\ﬁwtmuﬂuwlfngdtm

geograpm cat—T cgl O1T llypu eSS = e ETTToa—or—Cirarm wheT-et

locati Qﬂ"tem said entries within said system table being orgamzed by geographlc region and including

entries for each of a plurality of geographic regions, each geographic region containing information

regarding the relative desirability of each communication system within that geographic region;

storing said system table within the subscriber station; determining a first geographical

region hypothesis in accordance with a geographical region of a most recently used system;

performing, in accordance with said first geographical region hypothesis, a first

geographical region hypothesis search of said system table for a first communication system:

extracting, from said system table, acquisition parameters corresponding to said first

communication system, and attempting to acquire said first communication system using said extracted

acquisition parameters;

receiving a system identification from an acquired communication system, said received

system identification corresponding to one ot the system identifications listed in said system table;

determining from said system table an actual geographical region based on said received |

system identification; and performing an actual geographical region search of said system table tor

a second communication system in accordance with said actual geographic region and said desirability.

information.

2. The method of claim 1 further comprising the steps of in determining a second

U _geographical region hypothesis in accordance with a set of representative acquisition parameters if said

first geographical region hypothesis search is unsuccessful; and

performing a second geographical region hypothesis search in accordance with said second

geographical region hypothesis.

3. The method of claim 2_further comprising the steps of determining a third geographical

region hypothesis in accordance with a set of remaining preferred systems it said second geographical

region hypothesis search is unsuccesstul; and

pertorming a third geographical hypothesis search in accordance with said third

veographical region hypothesis.

4. The method ot claim 1 wherein said system identification comprises a4 message indicating

weographic location.
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