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BACKGROUND SCANNI NG BACKGROUND OF THE | NVENTI ON 5 FI ELD OF THE | NVENTION (A%

This i nve?&j(?ybgﬁl ates in general to communication devi cepcisiii46an scan
10 mul ti ple frequency d nore specifically to conmunication
devi ces which utilize lﬁ@ﬂlﬂ@h@ﬂﬂ%canm ng to scan the nultiple frequency
channel s. DESCRI PTI ON ED ART Communi cati on devi ces, such as

one-way receiving devices,"™RY two-way 15 20 25 30 transceivers have been
utilized in a variety of conmunication systens which often require the

comuni cat i OMETHED AN RIFFEARATUSTIO ENABLE BAEROROMNDESSAMNNING

. communi cation devices nove from one geographic area to another. U S. Patent
No. 5,923,266 issued July 13,1999 to Wang, et al., entitled "Method for
Dynam cal | y Changi ng Control Franes for Selective Call Receiving Devices"™
describes the operation ofBAGKGRQINE Of THE N VE ni cation device
whi ch can dynam cally scan nultiple frequency channels. As the nunber of
comuni cation devices within a given geographic area increase, there is a
need to conitepD Ok FRYENBIQ of information to smaller transm ssion
areas to increase the nunber of conmunication devices that can send or
recei vi ng messaditss iMvenitiontrielatesimgerieralt tomomeyahiatioBetevices which can scan
comruni cation device in such systens can repfﬁ%i/le transm ssi Qns gener ated by

mul ti pl e t raulinle fregyenenehannels, anddpare seciically S cameYricBHOREFVIES t 0 be

capabl e of receiving.transmy.ssl . Ganbisch the
conmmuni cat i %ﬁ“ﬁe‘%ﬁl@g qaggﬁ%éf]%ﬁ%%r% |°s%gb)§a? Hb"ﬁpﬁ%eoﬁgﬁfs}%e celv efs'
transmypgsions on alternate frequency channels utilizing background scanni ng
to identify alternate transmtters which are providing stronger or higher
priority sipDESCRIFAONOMTHERELANBDARIO377 2 DESCRI PTI ON OF THE DRAW NGS
PCT/ USO1/ 46437 The features qQf the invention which are believed to be novel
are set forth W(EWH&FPF%W%BFY’FG—‘?/ ﬁurFllPléS IRV AYECEIVIn G EeViERS “VEN

SRR b AT PO e

best under nce n scription en i1n

conj unct i onyedidrd thd BoRER@NIBAIN Hevite Aopetate b rhlikipie fregaendy duirerlsds whi ch
| i ke reference nunerals identify identical elenents, in which, and wherein:

10 Fl G15 i sthe cdireguaicatibn aevinespnoesfrpororg geagraphicares telaneihen -t he

gL?ts :Bf ei P a ar}ctgxiggﬁgygégﬂ& lsgugd 1@[1?791r3?'%§d tloU\RItagtg,t i o AnBhEd H Ao ST OocO!
Dynamically Changing Control Frames for Selective Call Receiving Devices”
describes the operation of such a prior art two-way communication device which
can dynamically scan multiple frequency channels.

20 As the number of communication devices within a given geographic area
increase, there is a need to control the transmission of information to smaller
transmission areas to increase the number of communication devices that can
send or receiving messages within the communication system. Because the
communication device in such systems can receive transmissions generated by

25  multiple transmitters, there is a need for the communication device to be capable
of receiving transmissions not only on the channel on which the communication
device is currently registered, but to also receive transmissions on alternate
frequency channels utilizing background scanning to identify alternate

transmitters which are providing stronger or higher priority signals operating on

(T
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30 different frequency channels.



comuni cation device in accordance with the present invention. FIG 3 is a

diagramillustrating a scanning nethod utilized by the 15 comruni cation
devi ce i nwaapabsance with the present invention. FIG 4 i $canfodasadm
further illustrating the scanning nmethod utilized by the comrunication

device in accordance with the present invention. FIG 5 is a diagram
illustrating an alternate conmuni cati on device scanning nethod in
accordance with the presentDiEg&gﬂP-@r?@N OFTEEDPRAWINGS | oW chart
illustrating the communication device scanni ng me holg I'n accordance with
the present invention. FIG 7 is an electrical block diagramof the

. communi cation device in accordance with the present invention. 2 5 DETAI LED
DESCRI PTI ON OF THE festEes bOtherineeption svhich avebeliayiedite hearavel presetfodh by

e T
communi gat ' i‘&?tl{%‘?toﬁ’ger%& &cf?&%ﬁggé’st #h@Reot, Hlagfﬁé el ufdEftésd By Refekdntttb

subscri ber “uni el natter erred to as subscriber unit” 104, and a
communi cat i {hie foM&iveng dedtriptivpverhby taleen iof comjiatapion withfh&adcomphyiag: 19377
PCT/USA /: 16437 3 The communi cation system 100 enconpasses a W de )
geogr aphi cadlraayings,iothe pevexal figursa of whiek like refgrenseyuanenateidentify idengical
whi ch smal | er geogr aphi.cal areas, .or sub-zones, 106, 108 exi st which can
provi de | oc FV‘%BBGQP?Q‘&%&%@@O‘NEW%I ternate frequency channels 112, 114.
Coverage within the wi de geographic area 5 is provided by nultiple
transmtters operating on the first frequency channel. Wde area coverage
i s genepal |y proFiGldds hydiagramh ofis comgnuhieafion systemi inractardaace veitisthe t ed in
a manner well known to one of ordinary skill in the art. Coverage wthin
t he smal | erpxeeerri@¥RNEORr eas is provided by one or nore transmitters

operating on th ernaj.e fre ncy.. cha '§t§,eég by
way of 10 a sin '?rlﬁﬁ Wﬂgfsué% R&%@gﬁ%ﬁngggﬁggﬂ etraé%(&‘sa;FHs{g'{Ste

si mul cast i Nghth BRI @Vidin ddco¥ddriceRRitR RS BrdsahEiveifibneover age to the
wi de geographic area can also be provided by a single high gower
transnmitter, whiFIG.Gusardiggranoilbstiatofg 4 seansing iretharbutiliapd by theeas can
al so be provided by a single | ow power transmtter. It will also be

appr ecilat edcQmBRULEATIQroesHeR)in %ﬁcgﬁ'iafffted% PIeSERETYRREPBr 15 geogr aphi c

areas need not o I A I I an};&g 14

subscri ber unit ?gg:é‘lai {B/é‘\é&ég‘c??‘ﬁ'%‘aé@mg‘ﬁﬁgﬁggéﬁ é:]lg%(i e #ﬁ@%%@ﬁgb@gﬂa
tine. Once ¢h@nfiliefidP@évibdir adBidarsceveh shepasieit inveatioher the

communi cation system 102 on channel 110, the subscriber unit 104 nust
decode al | conpuFKEaryisfardiageann illustteating ari alternateepmaiypdeation deviceseaniing) a
2 0 nessage n ance t subscrgber %nit 104 is registered on one

o he ins
of the subzBKERO %?%ﬁé%%ﬁﬁh%??%? INVERYPBRs pect i vel y, the subscri ber
unit 104 nust de || tﬁﬁgﬁ%%ﬁ{%&um i8S 8Q@En@Ed W th
t he su%szone in W’&giatﬂ(ﬁg@%tﬁg?g?é n anticlpation ofVlr ecel vi n% a
nmessage. Thmethidid ot atvordamietwith4he present asientiahl y regi ster on a sub-zone

that 2 5 provides _a weak signal due to (here being a substantial .distance
bet ween the subsEiGueis ansledaicaldlogs diagiam ofhe sprapnicafion fevicgiRer i ber

unit 104 can _occai sional reqi n_a sub-zone having a |lower priority
ranki ng. Ina%‘iﬁ’('fﬁa%%?s‘gi},ﬁ4‘%/13?%&8@%“%{?&%8'for the subscriber unit 104 to
search for and register for service with another sub-zone which woul d
provi de a stronger signal or provide a 3 0 higher priority when a channel
of suctkesa sub-zone bec DERAHVED RESERITEIONsOX THEIDEVENd I€¥e wi t hout
m ssing nmessages that can be delivered within the current
The present invention is best understood by reference to a conventional
signaling protocol, such as the ReFLEX™ signaling protocol to be described below
,which is used to provide two-way communication between a communication
30 device, such as a ReFLEX™ subscriber unit, hereinafter referred to as subscriber

unit 104, and a communication system 100, shown by way of example in FIG. 1.




WO 021 49377 PCT/ USO1/ 46437 4 zone or sub-zone within which the subscriber
unit 104 is registered. The ReFLEXTM signaling protocol utilizes 128 franes

per cycl ewigp2aesh7m nute period wherein the franmes are numpermasseineany 0 to
127. Each of these franes has the field order shown in FIG 2 wherein Sl is

a first synchronization pattern followedzy a frane information word F1
which is in turn followed by a second synchroni zati on word S2. Thereafter,

one or 1mor ey QK QftHR 4 fbrmogén&iﬂ%gés%sfawd@mgbapmamda ¢oz field

AF, vector field VF, nessadge field MF and idle blocks I'B. The present
i nventi on epebaitsg anRefisEfENiendysdrannet 11himithin whick gmallad geographiral BGS)
. for nore preferred channels (sub-zones).w thout m._ssing ssages, that may

ne
be transni tarees, @ sHbrzongs PEnt8snxist whichcaninroyideldqcaliredsty SHONQThit s

currently registered. The pr ] n{A . .
. paging / c %F%‘llte W&Cytﬁaﬁgﬁgiﬁ%ﬁg? an F%ém ng %ﬁegl%n%ésgg%r %%chth‘ﬁ%a
popul at son j 'Ybﬂzl' lettParmgnittesd fAglonethkifgbem dhanfielxi m zed.
15 FIG lS3 ilf)%(z‘ti?gtaem the&k%et hod by V\h(i)lgér}abaglgground scgqn%?%g is perforned
i n accor dariWédewatda doverggesis geneiallygrrovided by simalcasting-thetipforomitioniovbeent er s

cur et goCEAESs ing wannet el (IR BLene| profbant LEn Fie 8t Coletage
deviog. coda R e bl eoRRE Y akchs s BRbHAR Bl i e ol B R R . e

art. In th%f;féﬁﬁﬁ Onthe Witerridie frdDsacy Heinriel dnd Odn be nedoraplisiibelby Way Sl
(system confiiguration information) for Zone 1 which can be transmitted in

any of 10he SShgler marsmitrer SGiunberekirgnamisteraalshisimlrasting the indoyna@enon
word (BIW of those frames, and where n atter recejving the SCL, the
Subscr i bet 16l BRAPRRCFRELGRE CRTeraps H iR ity pRniieahicaes v alpeem 100

w thin Zon . .1 hek.: L] L ch : | Bt g in Zone
T i per i B B b e e e e R 4 T he
"l ocal scarsrhalidr'geogpaphiedraustdahralidise praxdded biyar singledowvpower {rBhihitterr t he
subscriber unit's registered zone, in this instance {he channels listed in

the "local laH alsabe appraciated thatrihe gereerage RERRSIPIONI hesmalley o

02/ 49377 5 PCT/ US01146~137 lik i b ib its, th
subscr MBer GERBFRDN aFRsRces Rk e PRI Athe SO e Foa i on i 11 at t erpt
to decode eit herﬂﬁ&aﬁ&% REFLERTOGGhJerBRE (AT relditePshd BEcSYdIInIE RaRAE S

operating within the current geographic area dependi ng upon the subscri ber
unit's conpREBEEY™ eendiehgt s cied Dred the sufbscibernarin 204 isiregisternd twigh either
subscriber unit 104 is operatin

[ . Thus, when the conpyl sory codi ng
schedul e fothemmnmﬁmnrﬁwtemi% eq ¢harreldd Qe %évg?ﬁréﬁﬁbfff"s‘awf frames
on the current nel Lher _unj l”.g-%- han, SRk det ect
and decode %nggggp%%nnggfsgg?g&*&gr? %{éa%g%?iehrdr/@te C anngré% angu{\ﬁ%e-versa.
Wien a sy gh@lessiigleO Thithe Bistanice tHe babiceiber ainiti0ans kégistepaton @the U tise guiinl
strength of a current zone is inadequate and another zone's SClI can be

decoded wi t#oresddoal@8, onghannels1aPgtl4 nesperiivielss dhe sebscriber yniddfirpust devi ce
104 will register within the.,new zoneg. 'CELI G il !'ufié:attﬁiga ﬁg_ssi bl.e

ar r angenent 9@4096 epmpulsogy frames pnythe;chapnekasseriated Wit TR SHPZOPE AN 2 ones
are avail abwgyitwnegétfgt%%ﬁ!aﬁticiﬁﬁtiéﬂ%Weceﬁﬂgg%vﬁg?]ég‘e.a”d odd SQ frame

| ocati ons have a ra are  conmuni cated”t o the~“subscri ber unit 104

BIW. The number Thé sbdcrited il i0dath@esasionalbt sigistacon bysubheoreuthier of
channel s that are available within a given geographjcal area Thua}ﬁiﬂf only

ei ght @fannprayides a weak signalaluetadhprs kaing ajsubsiantinheistanseietwren Wsul d be
defined in Lhe BHY¢ aRa90R -hHHE nhlshirler, I MEURIABEPHARIDY ofipCOdi NG

occaisionally register on a sub-zone having a lower priority ranking. In such

cases, it is desirable for the subscriber unit 104 to search for and register for

service with another sub-zone which would provide a stronger signal or provide a
30 higher priority when a channel of such a sub-zone becomes available. This search

must be done without missing messages that can be delivered within the current



. flow chart

2 0 schedule 402 for a subscriber unit 104 is shown. \Wen the subscriber
unit 104 is perform ng background scanning in an attenpt to detect a better
channel , o493 hannel providing a better signal strengthpcaiuaiisgher
priority, the subscriber unit would scan the alternate channels during the
odd SCI frames. of the SCl frame pairs. 246 FIG 5 illustrates the
arrangenent of SCI pairs in which the subscriber device is assigned to the
odd nunber egnaQRubSANe Withife hid i ctBsaghaulaol 04 faepitdtadschedul e 502
for a subscriber unit 104 is shown. \Wen the subscriber unit 104 is

per f or mi ng backdfleaRdFEEXHhsiggaling protatolangizesd 28 étanes petbesictesin b aninate

30 subscr  piodRervi e RS TRENPGEARTST AN S0 AR

frames of e o of o 8T NS FIG, MONDRAASH T BTl SO ARIMoRoRGn O | < 2

ackground scanni I'n accordance with the

present si NVRMIbaE by ¢rarhé enforiaaaen Resrddtvivhiechli@4n itser folldwdd by decnd or
first becones awar€ of transm ssions in a new geograp_hi cal area, at step

602, the sudyschrdmzation wardsS cBheseaftar, chaanaiare indorgnation wierdH BIWost
preferred channgl avail able, at s 604. T t preferr annel. is one
whi ch t he s@rgﬁaﬁo‘éfﬁﬁiwg%fhaﬁér"@?é& I}S?Ct?%gglé‘c%rﬁ‘féﬁgﬁ&ﬁ@aﬂ%@e

channel , i'lﬁbd& subscri ber device 104 seeks a "hone" channel over a
"“roam ng" channel.” The subscri ber device 104, at step 606, determ nes
whet her the odd Tieprdset ihvéaeiofengbles A RERLEX rsubberilsaramit tind

decodi ng schedule is to be followed 10 for the new nost preferred channel
it has 19e| ecandBEGO) fonmeresprefprred charnels nbazonas) widhaut maissinganesapges t he

ST bt 5 BB 0 O AT B
conti nues r!igré:{]ﬁ]enﬂ d eg{s‘té}.@dp 'Thteq%ﬁ&ﬁr NI s efbrySrsihe ©F the ﬁ%@g&}g e

. t
subscri ber vice oam ng or en the recelved signal strengt

bel ow a pr egdgitril thagtel tortesiselddor afldsdssingGafid méssagings thé pepuldevohad
background scans during the even frames when the odd frame conpul sory

decodi ng scivbsatiben uniig $o that chanpgl effigieneyecasdee maximizeghen t he even frane

CnaPnend ¥, 10 o b8 N AREAeE shE oA By B ch BRRk o R AR AR R R Bl | o
at step 614y, JR6rEiHRe iR She FRLABINTREERNIWHAES sAPRE ek anitof04ldngergar r ent

channel , at step 610. Wien anhother nore preferred channel is detected at
step 614, tiewgebgraphieal adeaiords hieged taraftayieimg tureedoff i theetwrantd

channel , which then becones the new ngs referred, channel , at, step, 16,
T or vihi crESHERERIcabaIea, the Sibe B aRD I Tugies 40 8 ditpUEATaRRAY A L0 S

cont ext of 1t r vl : el Al [,8t 5
the. t er m oAt ISERE HBRRoR Red Fere BB R publerther depie MR ALE L shiler”
devi ce jgpar GRRknoWn & BRE o BFdinRFRflaN e thesath: IoHesexdiaplenshivwis the esent

wi thin the current geographical area. The determ nation is by detecting the

presence of sultsheibertiait 64 firsipdecadenthe $ClHsystemecanfigusation dnfprmatioahforar ea
i t hout i nt tion, t i Vi i,,nf ti Lt iRt .
Sub-gone 02608 Lirineh <onbedtanerftpd i any of 174 ST Rand, Ml b A5HERARD oo

frames ref f: i i } i on
s o i ned MR B BRRICARIRR ANV ACAIIWIQThER Eafic id W Iibeaiat. o1
The subscr i heeivity ileeSEl,ahe subsdribenunitd@d evitll registermithehe sommimnisatiohi ch

provides a list of frequencies and associated SPIDs (Service Provider
| dent i f3%r syystemd@Pmithincéene Ldentifiers). The master scan list is used by

t he subscri ber device to |oc. a.channel wi.ihin.th ﬁPf" sal area in
whi ch the device Ea S%ﬁ?reﬁn’ggﬁ% Wé“@'b]lsﬂ{eéﬁy lielsfs{t?%fiiqggﬁ on. l i@e

subscri ber gexbgRaRy afefi 18 HeBodOSCls Gif fHbsk ichhniéls ttddSinathk “Bcabécan list”
frequenci es” and associated SCI frame nunbers obtained fromthe | ocal scan

list BIV& tpedvided withinahediodd information ®6rds (BIMESfor dhe swesceiber unit’ssub- zone

“in which the subscriber device is registered, Gobal scanping.tefers.to
scanni ng peFegdstazad W%Fféaé‘éb%%@”@éf‘gﬁ-ﬁmahhéwdi@ Br g‘@ﬁgﬁca?‘rlb% would

30 include at least channels 112, 114.



10 information stored in the master scan list. Local scanning refers to
scanni ng perfornmed by the subscriber unit which is directed from

i nformat iwp o3l4e376d in the local scan list. A preferred sulpcamei/isasa
sub-zone that is preferable over another sub-zone because the sub-zone has
either a higher priority or provides a hggher quality signal. |5 Background
scanning is a neans by which a subscriber device 104 determnes if a nore

preferabl e sub- gpilikeipricieire stibdtriber WAith ahesubscriBr Rindt 1046 dderdiece ity of
messages on the currént channel to which the subscriber device 104 is

r egi st er ed theBprEsgmiciomention nvillragtempiaioctecdde ether the evien g theadd numberedon
. requires the_sub cri&er evi<ie 104 to s 'tc@fromthe channel it is
regi steredsgﬁs@" SR ?%‘FEFQPP%&W\}%W ELMIEEEZEQSIAPRIA TRl duri ng
t he schedul . | -SS¢ > : ' t | frames
. transm tteggﬂ%ﬁ%ﬁgg‘@@nﬂg&%}l ﬂ?ﬁ@%&?ﬂl ? gg%@l%ggsﬁ)rr g en%%??%&%g{édréﬁfggﬂedevi ces

t hat dexodehgived oaoRithIhe yubs@iBer deEOID418 operaiiy. €Phiis) witantheor odd SC
frames, and subscriber devices that decode odd conpul sory franme decodi ng

schedul es rompedsory sleceding Sbedtlesfor substriberuait daequiranstanning even
BV 1ot or PR S GRS dfteRliol bR I B 1™
poai £ 1 ono1 ALOHIFR Y PRt JebadR a4 BuniBtELBct B g afilnate channels ¢ 1 cor
C1lc2PRr \é‘h@v@éﬁ-ﬁ&@ﬂ%&ﬁh&?{&‘ /pieodty Sids Betbctqts o fvleen theereGivedase

ap

frame | ocation and the SCI col se mask ap&l i cable to the current channel
and cuk@ ensigrabstzength afanmeens 20metis tadequpte and gnother zere's Skl carber ane

i nformati on word t have,SCl franes.. The bit definitions.are.as follows:
sc System gﬁﬁ‘?‘ii%% '#qﬂq{‘%‘?ﬂm %ﬁe%b;gﬁﬁlﬁareﬁ% gdy @Te %) .S’c%@%rtde ted 04

Confi gur at ivﬂﬂr%@i%%r%%ﬂﬂh@r@%ioﬁéﬁt appear spaced by 2sc’ franmes {1 to 32
10 frames for st = 0to 5 wth the SCI base frane as the 'anchor' frane.

sf Frame nunber FiE. 4 fikisBytescarpGariblie quratgenrent of SChpairs fobasegibn amwhich each

cycle. The frame nunbers of all SC fr s in a cycle are referepced to the
SCl base f siieen KpRgnissioN Fangaese ﬁﬁaliﬂ?ggﬂ ey _Ekpermplee Asghowny e eveRt are

applicable tq t syh- e. 1,q9i ] of this
channe [Ofna]qdqﬁéﬁﬁ%ggf%g&su}h%‘tﬁe %Igar?gaé% 21__2 ﬁélcefaéoorrﬁv\gﬁgﬂ%ﬁ%l&nne ~assi gnnent
nunber, s, sBi@{HRAAG 1M BINes. PRE fainbel dRBEN fravidRcafibhs is| det&hined &yl 1
with the forward channel base frequency, and the frequency spacing, 'to

cal cul at e minenkdrsdicharnéls dhpteareaveilablhavithiaragiven Beographicdares ebhusifcheck
that the unit is,tuned to the correct, channel PR SCI  Frane i r

i ndi cat or P@:ﬁ}if{ghéﬁh%‘&él? yiere ﬁ’é\ﬁ‘ﬁ’l@ﬁ?/ tbRPQt@t}%&%ég{aé%e QF&PO%WQ“E‘E:?E pairs
are not tr .0, 1y ggﬁ’: Wele]l { hat I ' nsmtted.
The foll owﬂ%gﬂ%%ﬁg? a?éa{fg%ﬂ?%&oﬁz[ggﬁﬁ‘gﬁ SX&E?QE‘EEQ%%’X&%%{Q@ s and

transnyssi eehddideued faressubsdriber uhitd e id stosim. oWehdrothet dubstriber ursit 804 isi st .
25

performing background scanning in an attempt to detect a better channel, i.e. a
channel providing a better signal strength or a higher priority, the subscriber unit
would scan the alternate channels during the odd SCI frames of the SCI frame
pairs.

25 FIG. 5 illustrates the arrangement of SCI pairs in which the subscriber
device is assigned to the odd numbered compulsory frames. The odd compulsory
decoding schedule 502 for a subscriber unit 104 is shown. When the subscriber
unit 104 is performing backgroﬁnd scanning in an attempt to detect a better
channel, i.e. a channel providing a better signal strength or a higher priority, the

30  subscriber unit would scan the alternate channels during the even SCI frames of

the SCI frame pairs.



LSBit Position
B123456781011121314151617181920111110cn0cnlcn2cn3Rsc0sclsc2sf Osf 1sf 2sf 3sf 4s
f 5f 6000 LciiRrkesacn3CS0s1s2s3s45s6s57s8s9s10 cn Local Scanpicigysenasyae!
Nunber [0, 15]. S Forward channel assignment nunber [0, 2047], used to
specify the center frequency of the channgel designated by 'cn'. WO

02/ 49377 9 PCT/USA /:16437 CS Channel Spacing indicator [0,1]. CS =0

i ndi cates def au'ﬁgﬁﬁ%ﬁﬁbﬁﬁ?ﬁw@om&a&ﬁ?ﬁ@% ounldadchRlinigsinused. CS = 1

i ndicates 10 kHz annel spacing and frequency cafculation is used. Sc SCl
frame col | apserdaek With the] presentdhaanton. When thestibseritvar dewidect04ds fipste fir st
. SCl base frane [0, 127], of the SCI base frane pair on channel_ 'cn'. PR SCl
Frame Pair tupeedencer fitst becompep aware @l tranggnissipps in énF‘Wcﬁ%réBh%CﬁQ@IeSdt

frame pairs, ar I ans.m | +'.en! =1. b ndi at SCl
. frame pai r?teo’ﬁ g"%ﬁﬁ%ﬁ?@?&% %‘ﬁﬂc@gﬁgw&gﬁh ?ﬂﬁﬁlslaﬁgsrﬁé%%é}g ,oglgﬂjrg}e (%%d for
backgr oynd O;ﬁ@?é}?éd\ Bhirthe? a S 8l16, At Bt&ab4, CTHEMNOEPidf@ted YEawnal 19ndatiicly a
plurality of channels 110, 112, 114°i s descri bed above. The sel ective call

devi ce 104,thpsipriabskygthds greatesttay iasecognizadiodre Hénomal chamael, i he

desi gnated one of an qQdd or even,frang ¢o sory 15 decogding schedul e. The
sel egt i ve calbscraler @%’QQJLMQQ%BH%XQFQM#QW%&PBWW S}F%Hﬁ‘ioﬁﬂf’ SCl) on
odd SCI fr L e0H S a | Ler] ] dd

compul sory HERSISA SURERIE BPOEH SORTANEmMR I AP et MR G

channel s Whidgdies sdtRdale) or tﬂi@e@aﬂcmgmsbspam@wﬁﬁ@dminﬂe hethibefolBveed

sel ective call device 104 rel eases or maintains the odd conmpul sory decodi ng

2 0 schédul fer taspewanostyrefeymdcharare ithasselested ooy thetS(dparametersn t he
even SCI franmes aof. ot her n s. The sel ecti,ve. call device 104 further
decodes s ys‘?atgﬁ%‘\ffgrff ?@Jﬁﬁﬁi%' R&#‘S’r‘ e PBEPC&%GE\HE%’\‘}E 1 124 FoamIRg Ot §y h?rhﬂne
regi stered e ' S| i [
Cohedut o, daned il Brbhgtiiio aBbY O ¥ BHEIERAEAEN SRRRIIE MOLEIS 6O 0

mai nt ai ni ngsub3eribatedeviediittiaies rideaediopgrativresiutie cufhentschlaantl, aestepldlO.

device rel eases or nmintains the even conpul sogﬂx@decpdi ng schedul e based on
the syst em \Whenithesubsaiber deviceds reaming erowban theresgiy edignalsuengt 5ot her

channel s. t hod of ,sel.ecti stem fLaur.at i [ | 1)
Fram 350 vy LPudiedfr b6l sirteRRy BL SRR, tU B er P ot o
regi stered I BRNRS b Bor@ h%@?ﬁ e6di@ichaduleai r s
of frames Wgct‘iﬂ?rc]lﬁg& urgzgleﬁiy of fv&éﬁ%iﬁi@g&ggﬁrﬁ E%dﬁabove. eThe sSel ective
cal | devi ceishoéve asradurimg therddh frank@l whemtiee e frameicodipdseny decodingir r ent
zone, and when no SClI frame pair is jndicated, thgyjs‘el eétive c%li vi ce
uses a SC $sheduleismstivedp identify another moye preferyed Fhannedal siep 012.4

conpul sory decodi ng._sc e RORE

ot herwi se, %@%&‘FR@?&% I nglgbigoéWg%%?#e%ﬁérgé}l%@gﬁéﬁﬁ%e?g

provi ded. ThsmtBflRWpeyRidinbl thdevirfehtThhRfdlSatstep 600. WitknSElothepnge t 0
decode based on the conpul sory decodi ng schedul’'e, aligns the SCI base frane
used by t hepmfémredichantelintetedied alstep 61, shosdhkscribandevige regipiess punéhe a| |

device suc hné&]r%oéehgre ecl:-lreg gﬁaengerl,avggich then becomes the new most preferred

channel, at step 616, after which operation returns to step 606, as described above.
In the context of the description provided above, it will be appreciated that
25  the term background scanning refers to the process by which a subscriber device -
searches for other more preferred sub-zones that may be present within the
current geographical area. The determination is by detecting the presence of
other channels operating within the current geographical area without
interruption to receiving message information within the zone or sub-zone to
30 which the subscriber device 104 is registered. The term SCI frames refers to those
frames that carry System Configuration Information as defined in the ReFLEX



and the conpul sory decodi ng schedul e are both even or both odd. The
selection of a SCl frames is based on the selective call device' s address,
base framggmpnegenent paraneters, and SCI franme Bl W par anglcqfigsords3%t hod of
selecting a scan frame for a channel found in a local scan list 10 &nd
where the SCI franmes occur in adjacent seguential pairs of frames wthin a
plurality of franmes is described above. The sel ective call device 104
decodes a N ' 4 j ent
on & sl et Ba T PR T e L & Pl Altorshart
when a SCl listamkichgirovides arist oAfrequencies srad gssociadet SPIDe(SenvicS&Providare pai r

. is indicated, the selective call 15, devi ﬁ‘uses a SCl_  base chgme found in a
conpul sory ldentifiers) oz SkdBsI(Scan Idendifiesphy ckhemagter pean ligddeppedhRy thee s

base franme nuynbe ot.her w t : | i ndi L he
Carget zonciarndfhieialoie d daonel pifiti Rl BrdeieBhRal ARRIA cR R U2

cal | devi cejsatefi1ocnea d%frir?/&ﬂd@far@i}qﬁmi&ﬁin. SHe dubRtHEBet Qevies ale skresd on
t he conpul sory decodi ng schedul e of the current channel and arranges 2 0O

the SCl fr amkxalisean lisy which fsad Bsttafieequanicied andassdddted S Gdaame memberg et
channel such that, t he SCl. franes,,of e _current channel,and t Cl franes
e o Rbtatisst from thedosah SOmulist BIVUR HEA abs fonteid Withipthe el fames FSt
enbodi nent s, of .S ol Is . ihead, .
oa 11 Car GLS it suBYBRE R O PP ERRCABEN B A i iepRfeEC Glolhlhning.
ALl nodi fi crfér@ns siirifg petfarmetiits hashubserisierinit whid isrditevted frdnscl osed

and clained herein are Wth the scope and spirit of the present invention.
30  WD002liné@tratian gored/s the mhsternscardistubocal/scgagingefers o acanming f or

background scanning.in, a sel ective,cal]l.co ni cati on t em havi ng.
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Compr 1 oi g oRa S 6F AYHCRIRR AlPFoRERTIRENC (RE RbRGenbbtnother |
odd SCI fr adtszdn®betaiise the sitb-zoite haswithercr igtier pribrigy or peckides addgheri ng

for even SCI frames of target channels while maintaining the odd conpul sory
decodi ng sciiealitysignand rel easi ng or mai ntaining the odd conpul sory

decodi schedul ased Qn the system configuration informat.io ound on
t he taaget chann@‘l1 BIYENG SCAFTN. %Wa&ﬁ%é’!vg ﬂsqmﬁrﬂn%?rng%’fgeﬂ%{ hod
further conpiiessmddifa Hhdte pRbfed IR IbLRE ib Hefocfbd, SPRifOSMN siintiting the
Information (SClI) franme is’indi cated 3. The method of claim1 further
conpri si ng déwdihgpf nessages Ondhe edirent shanreshto eviicly thedubsaribef deviae L@hison

even SCI franes during. the even conpul sory_decodjng schedul e; scanning for

odd SCI fr affgistered: Hiackgroynd saBRING N ageordancawith ihe PEPSEREITEPBHOBonpuUI sory
decodi | oo s N

docodi ng Sciiaies thaSh<EhE0aERR, 104 B bIG MO ohe B AR R SBRRR 0P i
on the jbar ggid elrenaY Feceiving to an alternate channel during the scheduled transmission

of SCI frame pairs (two consecutive SCI frames transmitted in a sequence). The
SCI frame pairs enable subscriber devices that decode even compulsory frame
decoding schedules to scan for odd SCI frames, and subscriber devices that
decode odd compulsory frame decoding schedules to scan for even SCI frames.
25  The local scan list is determined from the BIWs received on the current registered
channel, the BIWs reference the SCI frames of the target channel to be scanned.
The System Configuration (SCI) frame BIW is shown below.
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WO 02/a9377 12 PCT/USA /a6=t37 4. A method of selecting a system
configuration information (SCI) frane while a selective call device is on a
current reg @jyesed zone and where the SCI frames occur in pedyENoewés37
sequential pairs of frames within a plurality of frames, 5 conprising the
steps of: determning when a SCI franme pgr is indicated on a current zone;
when no SCI frane pair is indicated, then the selective call device uses a
SCl base franme designated in a conpul sory decodi ng schedul e that determ nes
the SCI base frame nunber found in the SCI frame's Bl ock Information Wrd
10 (BI'V~; otherw se, the SCI franme pair indicated on the current zone and

- is provided in tIFheIWspadhestHd SUI uedtdma batien add thd SCIebllapamask o
decode based on the compul sory decodi ng schedul e; 15 ali gni SCl

ng the
frames usedpplicable toghe cuinent ckdrineljand sarront fulbzeneo Eﬂaans@lrsyﬂa@@@m the
. schedul e such.that .the SCI f.ranmes and the conpul s decodi schedul e are
ot b evan_ o ot st g die BrtrednARItER WoRE rer Py S St Haraes, THREE Wit h t he
frames in t&%ﬁﬁﬁﬂé‘hﬁi&mﬁswﬁ ng schedul e of fset by one. 20 5. The net hod
e

of claim4, rern e step of selecting SCI frames conprises the step of
using the selective call device's address, base frane managenent
paraneters, and SCI frame Bl W paraneters. WO 02/ 49377 13 PCT/ USA / ~6437
6. A net hodcof swrstemiGanfiguration infermalion collapsemagk (G &lcqysterevi ce i s

i st d h | .which i | | i d he SC
franes of (R SGEAOE RO REmsa B CEPerh P CETRM 1592 pai s of
frames; |f) Lrﬁg?@?%ﬂ&gekésyw%t%\es@%as@%é@ma ‘hi@ott 8RMeOT © decoding a

set of nformati on words (BIW) for a |local scan Iist sent on a

sel ective odl | dfrantehsmber ofitlite Systim Cordigisatian inforvhationtiase fipmé ireesst
frame pair is_indicated on the I;ﬁal scan |ist channel; when_no Se% {rarre
pair is i ndiysk: ethe Gamemnumbersiof el HCH frames Hua AEfle prrrefereaced te et ve

et er m nes 58 ran S NGl TR S Afbior SRESCTERes Ml 4 Bbpliele
| nf or mat i onoMAEdak iRl b-zditeherwi se, SCI frame pairs are indicated on the

| ocal scan list channel and are provided in the |ocal scan list BIW 15
sel ect 189 dice of The hogicaldhanite] S@imiberaofebistahatnelfe7) dtessubsctiber euitpat sor y

decodi ng schedul e of the current registered channel; r ing the SCl

frames usedisgthedereear %lﬁny'@{ %%?I‘gmﬁgm’& 8% $c e’ieﬁéeq? gi‘iﬂgiﬂéﬁall apnel

channel wt u i I g_i]ﬂp such

that the S(‘.",JI{L“%l ?gﬁg‘é@@ﬁ@%@ﬁﬁ%qﬁg? e sca‘%‘r?g%e%%e%d%gﬁ%’u so{r}%I 20

decodi ng SCﬂi‘ﬁﬂ&@rﬁt pakiig, ediédlaihtectharibeblié ereqabndobhthe\channel. bElib cadbe and
co

ot herwi se, t dl sory decodi ng schedule of the current channel should
be al i gned wsedhtordheclkthatfthe it is tunédetathernoerect ehammnelcanned.

20 PR SCIFrame Pair indicator [0, 1], on control channel.
PR = 0 indicates that SCI frame pairs are not transmitted.
PR =1 indicates that SCI frame pairs are transmitted.
The following two BIWs are used to specify forward channel numbers and

transmission frequencies and SCI frame locations for the local scan list.

25
LS [Bit Position MS
B B
1 R B & B 67 B8 P [10[11 12 [13 (14 |15 {16 |17 [18 |19 |20 {21
1 1 1 1 {0 |mOjenlien2ien3fr |PR [sc0scl [sc2 [sfO0 [sf1 [sf2 |sf3 [sf4 1sf5 [sf6
0 10 0 0 1 [nOlenllen2ien3|CS 0 s1 [s2 s3 [s4 5 [s6 [s7 |s8 189 [s10

en  Local Scanning Channel Number [0, 15].
S Forward channel assignment number [0, 2047], used to specify the center
frequency of the channel designated by ‘en’.
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on other channels while maintaining the odd compulsory decoding schedule. The
selective call device 104 releases or maintains the odd compulsory decoding

20 schedule based on the system configuration information found on the even SCI
frames of other channels.

The selective call device 104 further decodes system configuration
information on an even SCI frames of the registered channel when it is following
an even compulsory decoding schedule, and scans odd SCI frames on the other

25 channels while maintaining the even compulsory decoding schedule. The
selective call device releases or maintains the even compulsory decoding schedule
based on the system configuration information found on the odd SCI frames of
other channels.

A method of selecting a system configuration information (SCI) frame

30 while a selective call device 104 is operating within a current registered zone and
where the SCI frames occur in adjacent sequential pairs of frames within a
plurality of frames is described above. The selective call device 104 determines
when a SCI frame pair is indicated on a current zone, and when no SCI frame pair

is indicated, the selective call device uses a SCI base frame designated in a
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and the compulsory decoding schedule are both even or both odd. The selection
of a SCI frames is based on the selective call device’s address, base frame
management parameters, and SCI frame BIW parameters.
A method of selecting a scan frame for a channel found in a local scan list
10 and where the SCI frames occur in adjacent sequential pairs of frames within a
plurality of frames is described above. The selective call device 104 decodes a set
of block information words (BIWs) for a local scan list sent on a selective call
device’s current registered sub-zone, and determines when a SCI frame pair is
indicated on a target zone. When no SCI frame pair is indicated, the selective call
15  device uses a SCI base frame found in a compulsory decoding schedule of the
target zone that determines the SCI base frame number , otherwise, the SCI frame
pairs are indicated on the target zone and are provided in the local scan list BIWs.
The selective call device selects one of even or odd target SCI frames to decode
based on the compulsory decoding schedule of the current channel and arranges
20  the SCI frames used by the selective call device 104 to scan the target channel such
that the SCI frames of the current channel and the SCI frames of the target channel
are not both even or both odd.
While specific embodiments of this invention have been shown and
described, further modifications and improvements will occur to those skilled in
25  theart. All modifications which retain the basic underlying principles disclosed

and claimed herein are with the scope and spirit of the present invention.

30
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We claim:

5 1. A method for background scanning in a selective call communication system
having a plurality of channels and wherein a selective call device has designated
thereto one of an odd and even frame compulsory decoding schedule, comprising
the steps of:

decoding system configuration information (SCI) on odd SCI frames
10  during the odd compulsory decoding schedule;
scanning for even SCI frames of target channels while maintaining the odd
compulsory decoding schedule ; and
releasing or maintaining the odd compulsory decoding schedule based on
the system configuration information found on the target channels.
15
2. The method of claim 1, wherein the method further comprises the step of
determining if a System Configuration Information (SCI) frame is indicated

3. The method of claim 1 further comprising the steps of:
20 decoding system configuration information on even SCI frames during the
even compulsory decoding schedule;
scanning for odd SCI frames of the target channels while maintaining the
even compulsory decoding schedule; and
releasing or maintaining the even compulsory decoding schedule based on

25 the system configuration information found on the target channels.
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#$9810) * selecti v adhdevige uses the SCI frames found in the local scan list that

<=>?@BCOERGH I INCERTIMIRZI hri RSSO e iBROP AR YRR ) -
Information Word (BIW);
otherwise, SCI frame pairs are indicated on the local scan list channel and
are provided in the local scan list BIW;
15 selecting one of even and odd SCI frames to decode based on the
compulsory decoding schedule of the current registered channel;
arranging the SCI frames used by the selective call device to scan the local
scan list channel with the compulsory decoding schedule of the current channel
such that the SCI frames of the channel to be scanned and the compulsory
20 decoding schedule of the current channel are not both even or both odd; and
otherwise, the compulsory decoding schedule of the current channel
should be aligned with the SCI frames of the channel to be scanned.




