10 June 2005 1 METHOD AND APPARATUS TO ENABLE BACKGROUND SCANNING
BACKGROUND OF THE INVENTION 5 FIELD OF THE INVENTION This invention rédigaseia@eneral
to communication devices which can scan multiple frequency channels, and more specifically to
communication devices which utilize background scanning to scan the multiple frequency channels.
10 DESCRIPTION OF THE RELATED ART Communichtion devices, such as one-way receiving
devices, and two-way transceivers have been utilized in a variety of communication systems which
often require the communication device to operate on multiple frequency channels as 15 the
communication deMiIES OOVANDNMERTEAJEAJIES TTIREN ABEFBRCKIGR (PaNID BICANNBNGE issued
July 13, 1999 to Wang, et al., entitled "Method for 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 multipjeAfteR e NS OHSTAE AN ENYIYRr of communication
devices within a given geographic area increase, there is a need to control the transmission of
informaticn to smaller transmission areas to increase the number of communication devices that can
send or receiﬁﬁnﬁwmimmfwunicaﬁon system. Because the communication device in
such systems can recelve transmissions generated by 25 multiple transmitters, there is a need for the
communication devicEhs beveapeivleebitesdel gagetransnissionsmicd ooty derv it ehhichetaonsadnich the
communication dll%\rg e(i is currently registered, but also on glterpate frequency channaies ytilizing

background s¢8h CRIEHRSYafR H s WA DOVRIING EHEALRR SERiIGRRr priority
signals operatipgien difiereMarrgHaNGY shaR@IS-t8Qcan the multiple frequency channels.
10

DESCRIPTION OF THE RELATED ART

Communication devices, such as one-way receiving devices, and two-way
transceivers have been utilized in a variety of communication systems which often
require the communication device to operate on multiple frequency channels as

15 the communication devices move from one geographic area to another. U.S.
Patent No. 5,923,266 issued July 13, 1999 to Wang, et al., entitled “Method for
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 receive 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 also on alternate frequency channels utilizing
background scanning to identify alternate transmitters which are providing
stronger or higher priority signals operating on different frequency channels.

30



10 June 2005 2 DESCRIPTION OF THE DRAWINGS The features of the invention which are
believed to be novel are set forth with particularity in the appended claims. The inventduouis@05
together with its 5 further objects and advantages thereof, may be best understood by reference to the
following description when taken in conjunction with the accompanying drawings, in the several
figures of which like reference numerals identify identicdl elements, in which, and wherein: 10 FIG. 1

is a diagram of a communication syﬁ I r§q \ﬂ%ﬁrﬁ pr invention. FIG. 2 is a diagram
illustrating a signaling protocol suita gggﬁﬁ@eﬁ ﬁﬂg&n [ a& é%in accordance with the
present invention. FIG. 3 is a diagram illustrating a scanning method utilized by the 15 communication

device in accordance with the present invention. FIG. 4 is a diagram further illustrating the scanning
method utilized by thd hedRatitisk afishedeviertiemscBichnte batievse frdaeneirlentoet faehs is a

diagram illustrgfjpg ;&a@srgﬁw %@@Hgﬁ@ﬂ&@&&%@ﬁ@%ﬂ@ 'R, REHPHIDIASGOIHROCG N the

present invention. 20 FIG. 6 isa flow chart illustrating the communication device scanning method in
accordanée witirtherprbgeis mve atibranDigEA thef 58RI HHONUD BT BN NTEBMN @S T biee

present inventjon is best understood by reference to a conventional signaling protocol, such as the
ReFLEXTM sitfLANG 65115 BB BASHEBAToss IRHCR Ddy B o arore Ny

communicatio ﬂl@%ﬂ%@) it CREVBUBIGRTIM rE WERsURNIRS AeReEhEIYherbIsGHbakM itdBerrinafter

referred to as subscriber unit 104, and a communication system 100, shown by way of example in
FIG. 1. 30 Theel%ﬁﬂﬂtw&aﬂﬁﬁ@ys}t@ﬁﬂlb@réﬁ@ompasses a wide geographical area 102 operating on
a first frequency channel 110 within which smaller geographical 10 June 2005

10 FIG. 1 is a diagram of a communication system in accordance with the
present invention.
FIG. 2 is a diagram illustrating a signaling protocol suitable for use by a
communication device in accordance with the present invention.
FIG. 3 is a diagram illustrating a scanning method utilized by the
15 communication device in accordance with the present invention.
FIG. 4 is a diagram further illustrating the scanning method utilized by the
communication device in accordance with the present invention.
FIG. 5 is a diagram illustrating an alternate communication device scanning
method in accordance with the present invention.
20 FIG. 6 is a flow chart illustrating the communication device scanning

method in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

25 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
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.

30 The communication system 100 encompasses a wide geographical area 102

operating on a first frequency channel 110 within which smaller geographical



3 areas, or sub-zones, 106, 108 exist which can provide localized transmission on alternate frequency
channels 112,114. Coverage within the wide geographic area is provided by multiplel 0 funss 066
operating on the first frequency channel. Wide area coverage is generally provided by simulcasting
the information to be 5 transmitted in a manner well known to one of ordinary skill in the art. Coverage
within the smaller geographic areas is provided by one dr more transmitters operating on the alternate

frequency channels and can be ac ished by way of a single transmitter or a number of
transmitters al%’&?%?rn‘ﬁﬁéér@ﬁﬁ@l%ﬁ% ﬁg;MiS .Stlm}%§%ﬁfé) é&ﬁ}ﬁ ST HIbe
geographic arga&an@isRgad-prividediby eosingle Qighep. RS THESL e savyiR@a e £ach of

the smaller geographic areas can also be provided by a single low power transmitter. It will also be
appreciated thistREeVédodray erarbaalo fovisad e tho BRiatidveeb graghiet Brsprenerdhmtaslerlap with

other coverage,argas, The standard ReF T criher unit receives an s Qnly.a single
5 ot xR Bl SR B S R R TG AT &
communicatiotrsystrittéddd hanmhanseidlD kiewat bs eritees fumitl itkd-yreldt] decoelarall Covgualgery

frames on chann%I_ in antjcipation of receiving a message. In the instance the subscriber unit 104

11 )
is registered oW BRI EARHCL 8RS BB B S ASEMAERNU 1Y A1 Y SptaitRaySTE EEDscriber unit
104 must 20 d@g@ﬁiﬁiﬁ% eRNMRY SREH{FREeE QIS channel asaadaiPd Ut SRRz PBS Wayich itis
anti

registered in cipation of receiving a message. The subscriber unit 104 can occasionally register on
a sub-zone thatshrglddeanamistsit sigpaluben ohsrensemieassalisstarmil cistig theanfesnahen.

subscriber de\fi[c‘/eV 1‘1[ eaand trhe%.gr N gecr or rtétlee %q%%rivt%% émiéolor4 Cﬁ‘t{é 25egcccaaisa{ Sna{)lg register on a
sub-zone having a owerprior y ranking. Pn SUch cases, It'is SiFable Yor the subscrBer unit 104 to

search fopandpiegitledfoy sesifigte Withgnother tsaihsaoine tyhithl wesid fray idecacsiienger sigilahor
provide a higher priority when a channe| of such a sub-zone becomes available. This search must be

done without rRRHBANKSAEGESMA PR PERYIAS PWtisi ele lorBRSnigansmitter. It will

also be appreciated that the coverage areas provided in the smaller geographic
areas need not overlap with other coverage areas.

The standard ReFLEX™ subscriber unit receives and decodes only a single

15  ReFLEX™ channel at a time. Once the subscriber unit 104 is registered with either
the communication system 102 on channel 110, the subscriber unit 104 must
decode all compulsory frames on channel 110 in anticipation of receiving a
message. In the instance the subscriber unit 104 is registered on one of the sub-
zones 106, 108, on channels 112, 114 respectively, the subscriber unit 104 must

20  decode all compulsory frames on the channel associated with the sub-zone in
which it is registered in anticipation of receiving a message.

The subscriber unit 104 can occasionally register on a sub-zone that
provides a weak signal due to there being a substantial distance between the
subscriber device 104 and the transmitter, or the subscriber unit 104 can

25  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 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 zone

30  orsub-zone within which the subscriber unit 104 is registered.



30 or sub-zone within which the subscriber unit 104 is registered. 10 June 2005 4 The ReFLEXTM
signaling protocol utilizes 128 frames per cycle in a 4 minute period wherein the framegane p00dbered
from O to 127. Each of these frames has the field order shown in FIG. 2 wherein S1 is a first
synchronization pattern followed by a frame information word F1 which is in turn followed by a second
5 synchronization word S2. Thereafter, one or more bldtk information words BIW are followed by an

address field AT, vector f mlessa field MF and idle IB. The res nt.invention enables
o ROFLEXTM subscrb T R S aL AR DA GBSt embrD s at Cruhrehe feh BN
without missingdpessagRTekd thatmar e anaReswibin the 20me Eaewlafzer@éwﬁreb s
subscriber unit is currently registered. The present invention allows every frame of the paging / control

channel to be thetigkt aﬂarésbm@rwﬁuFﬁ%s%adrﬁf@lm5b@p@rfarréﬁmcbu@e@ﬂsérmnﬁ§@@that channel
efficiency can qu max &’bzegﬁl: H(%J rggges t Meonaelglio‘g]h '(fn %a kg)rﬂgn% 3%ann|n |s18erformed

15in accordance Wit present invention. hen a subsc er unit enters an W geographlcal
area, or |$turrrg&omaﬁerdmmng/\turd@izoffhethefmxrrente gengrephloakdrearthetizibaasiaky BIW 104

tunes to a first fre uency 110 which i eﬁ |nformat on stored within the subscriber gfvrce code
plugin a nanrE ﬁéﬁwt%ﬁé y“inYﬁﬁ‘Pr‘é igkd N Ehessarpiidddvih ane
subscriber unit, ] Q4 fitgs decodes the SCI (system configuration information) for Zone 1 which can be

transmitted in any of the SCI frames. The SCI is designated within the block information word (BIW) of
those frames, and Wﬁ"ehem@‘r?ﬁaftérvﬁ’ettm@MS@R@H@EK&WUWQ@W lraglsgspwinh the

communication s O within Zone 1. 25 A suliscriber unit 1 hich is.curren istered in
Zone 1 will periodi %ﬁg/égfemp?{o Hecode § sont tingse chann sf'\frs SR ﬁ‘&nﬁésca st
provided withightenhdgChd nfarmatiee dvaridsi (B )Aanidhe subsesikeirunitsch the subscriber unit
is currently registered. The present invention allows every frame of the paging /
control channel to be used for addressing (and messaging) the population of
subscriber units so that channel efficiency can be maximized.
FIG. 3 illustrates the method by which background scanning is performed

15 inaccordance with the present invention. When a subscriber unit 104 enters a new
geographical area, or is turned on after being turned off in the current
geographical area, the subscriber unit 104 tunes to a first frequency 110 which is
defined by information stored within the subscriber device code plug in a manner
well known to one of ordinary skill in the art. In the example shown, the

20  subscriber unit 104 first decodes the SCI (system configuration information) for
Zone 1 which can be transmitted in any of the SCI frames. The SCI is designated
within the block information word (BIW) of those frames, and whereupon after
receiving the SCI, the subscriber unit 104 will register with the communication
system 100 within Zone 1.

25 A subscriber unit 104 which is currently registered in Zone 1 will
periodically attempt to decode SCIs on those channels listed in the “local scan list”
provided within the block information words (BIW) for the subscriber unit’s
registered zone, in this instance the channels listed in the “local scan list” would
include at least channels 112, 114.

30 Unlike prior art subscriber units, the subscriber unit 104 in accordance with

the present invention will attempt to decode either the even or the odd numbered



registered zone, in this instance the channels listed in the "local scan list" would include at least
channels 112, 114. 30 Unlike prior art subscriber units, the subscriber unit 104 in acctdidane@th the
present invention will attempt to decode either the even or the odd numbered 10 June 2005 5 SCls on
the other channels operating within the current geographic area depending upon the subscriber unit's
compulsory decoding schedule for the channel on which the subscriber unit 104 is operating. Thus,

when the co sory decoding schedyle for subscriher unit 104 requires scanning even 5 compulsory
frames on the SlFell CRG AT SRECHYEP R L8 NOUNI AR CHIGT e SRR i tiecode the odd
numbered SCHepdhaialerpaie ghannsisydad urines \@ismpuében debighebriadty RCos wietected, or

when the received signal strength of a current zone is inadequate and another zone's SCI can be

decoded withduenehensighighsthengjthssasihgrraséivéyd, ithepsubsaghel esizelenaldll 10 register
within the new_zone. FIG, 4 illustrate ible arrangement |.pairs for a reqgion in which
CO?I1§UEOC?X%GCOC}1% g‘%ﬁlég(glise or PBS(Q‘?D ?u&?s 6 r%qlﬁre S agglg ggg% cl frame

sixteen transmission zones are avail y way of example. wn, the even an
locations bavecarrgngdedBr24d ks contheunicaded dthahaek sbdedibiben nihitA9BWésld hkesumber of SCI

frame locations is determined by tgreﬂ15 niémtger of channels that are available within a given

geographical AEerPh S febst et € Qridensimsbrd B pBiEhiatteErfaridimelidiwould
be defined in {he BIYS:hANEGH (RRARE bolofeRVER ERIBHIBOD: desaniitg. REedue R or 2

subscriber unit 104 is shown. When the subscriber unit 104 is performing background scanning in an

attempt to deteteagidtiel chunrelt zena Borkdemel tsranidimeoshsstromnsigrigl beambthdsicadigher
priority, the subsarib%r unit, would pCan th%atl)ternate channeé duri

; equate sienal stren in 1o0qelR durng the.odd ¢! fames, of the SCI
frame pairs. FIG. 5 1 Cdhafe S arrangement oP SCI pairs in w |lg§if1e subscriber device is assigned
to the odd nunadgigdronitipinsbieyfeameasnd.he odd compulsory
FIG. 4 illustrates a possible arrangement of SCI pairs for a region in which
sixteen transmission zones are available by way of example. As shown, the even
and odd SCI frame locations have a range [8-24] are communicated to the
subscriber unit 104 BIWs. The number of SCI frame locations is determined by the
15  number of channels that are available within a given geographical area. Thus if
only eight channels were available, the potential SCI frame locations would be
defined in the BIWs haing a range [8-16]. The even compulsory decoding
schedule 402 for a subscriber unit 104 is shown. When the subscriber unit 104 is
performing background scanning in an attempt to detect a better channel, i.e. a
20  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.
FIG. 5 illustrates the arrangement of SCI pairs in which the subscriber
device is assigned to the odd numbered compulsory frames. The odd compulsory
25  decoding schedule 502 for a subscriber unit 104 is shown. When the subscriber
unit 104 is 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 even SCI frames of
the SCI frame pairs.
30 FIG. 6 is a flow chart 600 illustrating the background scanning in

accordance with the present invention. When the subscriber device 104 is first



25 decoding schedule 502 for a subscriber unit 104 is shown. When the subscriber unit 104 is
performing background scanning in an attempt to detect a better channel, i.e. a charioghptelibg a
better signal strength or a higher priority, the subscriber unit would scan the alternate channels during
the even SCI frames of the SCI frame pairs. 30 FIG. 6 is a flow chart 600 illustrating the background
scanning in accordance with the present invention. WHen the subscriber device 104 is first 10 June

2005 6 turned on, oy first becomes aware of transmissions in a new geographical area, at step 602,
the subscribertit ‘A“s@a{rférﬁﬂ’%%ﬁﬁ%%%%r& %&ﬁ&?%?ﬁlﬂ@%&“ﬁ?@f‘ég%%ﬁ IePaiRifble, at

step 604. The gpgstprefawedichame! isAn@iighs e slenahstienathdsgreaiest gdnissognized to
be a "home" channel, i.e. the 5 subscriber device 104 seeks a "home" channel over a "roaming”

channel. The Buserfsbrlrved 20%]2klsial B9, dterhivnazarhemésried sharuthisussryvidisboding
schedule, or ”t‘ﬁeeé’gg\gclosrﬂ%ﬁg{éﬁééggr%% 119 Sefedu '%'1%%%c??of%'éﬁe‘ggﬁ'%‘}g%%ﬁé‘ﬁnvl‘éfnfgtﬂ%efe”ed

channel it has sele from parameters obtdined from t en thé subscriber device
is not roamingsobsdrésethdet it eckipfvedisignahstrerigthdamdlaveca predetainyfiethdhiedholtheat step

608, the subscriger device continues normal gperation on the current cha gdel, at step 610. When the
S5t

subscriber deit ShflRYIEE WieR tREPRCRR AP SHREN SR AR B oR LGRS Mihed threshold,
at step 608, thgessyhssplRendgvice hagkdeound rapusHwWingbaiRveR flarmes Whepdrsidd dpme

compulsory decoding schedule 15 is active, or during the odd framés when the even frame

compulsory ddesdirgneshetisiepiscietivel ehadeelify havteteatedr & prafdreddmaraatetgrstep 612.

When another more preferred c el is.-hot detected at,step, 614, the subscriber devi cantinues
Deration of T A e e B e B RSO

step 614, dhe subseiidesigaslogragisters v ikeadtroduanaiaqiefaretotipnnakpbish then becomes
the new most preferred channel, at step 616, after which operation returns to step 606, as described
above. subscriber device continues normal operation on the current channel, at step 610.
When the subscriber device is roaming or when the received signal strength is
below a predetermined threshold, at step 608, the subscriber device background
scans during the even frames when the odd frame compulsory decoding schedule
15 isactive, or during the odd frames when the even frame compulsory decoding
schedule is active, to identify another more preferred channel, at step 612. When
another more preferred channel is not detected at step 614, the subscriber device
continues operation of the current channel, at step 610. When another more
preferred channel is detected at step 614, the subscriber device registers on the
20 new more preferred channel, which 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
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
25  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 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 signaling
30 protocol. The subscriber device stores within a code plug a master scan list which

provides a list of frequencies and associated SPIDs (Service Provider Identifiers) or



In the context of the description provided above, it will be appreciated that the term background
scanning refers to the process by which a subscriber device searches for other mord @ieifiesr2005
sub-zones that may be present within the 25 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 thé zone or sub-zone to which the subscriber

device 104 is ere e term.SCl frames refers to those frames that carry System Configuration
Information ass%%tfi?f ﬁafhi %r)? séahﬁlllﬁ'@%tﬁrpﬁ‘ﬂtﬁ{}?bﬁt hes tT%)éﬁ%%?‘d PSS EE Gfithin a
code plug a meRigescaRaist WRisthiArdides g igsiat Meadanaiosand @esesiated SBIRR EehYies

Provider Identifiers) or 10 June 2005 7 SCIDs (Scan ldentifiers). The master scan list is used by the

subscriber devieltetagdadsializagione| Win b deegdayiteaalapedaronpiterehcwaisd shidatsd
during cold start initi on The supscrib I tor n list whigh i |st of
fequancies s teoLe e Ll R e SR S R T ol e
conta|neolswﬂhnatlnhﬁ(Bl[%rﬂ%tfmretheraurrmd auﬂamﬁeelﬁGNﬁnamﬂsefsuﬁseﬂberedﬁmb isoregistered.

Global scannlngém[ht[%to scann erformed by the ubscrl r unit which js directed from
information st %"E: RVISE IsdesistetRting 1ok f@%‘&g}%ﬁﬁé‘?ﬁ%ﬁb?m@cﬁ“&gthe

subscriber ung vy e aied e Bl MU §ldir Eoclo ¢al SCaTTdishAiBreiested 49 sigb-zone

is a sub-zone that is preferable over another sub-zone because the sub- zone has either a higher
priority or providleser ﬁ@ﬁeﬁﬁué&@ydigmnmgd@ﬂyaﬁ@ AN H@Iéqn@mdslbytmmacsﬂbgcriber

device 104 deterrpln%s ore egf rable sub-zqne is det%ctat%i1 h|I stlll T](%[ nlneq the

decoding of méssages 30N the current channel 1o Whlghs% e su scr evice 5 reglsﬁia\red.

Background seabriogdioscalslanee With Ihpm&sabtemtmmthqwab thesuhksgaiiertdewigs-104 to
switch from the channel it is reglﬁltered on and currently receiving to an alternate channel during the

scheduled trafSMfsBRs LR E HghRy PAIR R e dorRddst e higharaHality si8halted in a sequence).

The Background scanning is a means by which a subscriber device 104
determines if a more preferable sub-zone is detectable, while still maintaining the
decoding of messages on the current channel to which the subscriber device 104 is

15 registered. Background scanning in accordance with the present invention
requires the subscriber device 104 to switch from the channel it is registered on
and currently receiving 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

20  decoding schedules to scan for odd SCI frames, and subscriber devices that
decode odd compulsory frame decoding schedules to scan for even SCI frames.
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.

25
S [Bit Position MS
B
1 2 4 B 6 7 8 9 [0 [11 12 13 [14 {15 [16 17 [18 {19 [20 P21
0 [1 |0 0 IscOlscl|sc2|sfO [sf1 |sf2 |sf3 |sf4 |sf5 [sf6 (fcO fcl fc2 PR v |r




SCI frame pairs enable subscriber devices that decode even compulsory frame 20 decoding
schedules to scan for odd SCI frames, and subscriber devices that decode odd compulsaiy d@0Be
decoding schedules to scan for even SCI frames. The local scan list is determined from the BIWs
received on the current registered channel, the BIWSs reference the SCI frames of the target channel
to be scanned. The System Configuration (SCI) frame BIW is shown below. 25 LS Bit Position MS B

78910111213141531 18192021 c 1 sc2 sf0 sfl sf2 sf3 sf4 sf5 kcQclc2Rkr 10
June 2005 8 The Buvﬂﬁg%ﬁ&ém&%%ﬁ %@é&ﬁ ¥ @éﬂSrL%ﬁH‘?He%%ﬁ&%%ﬁs@ﬁ?fs‘i@ %ﬁs%came to
the current chappgi-antkGuIiRALS¥R-APBRafhaNRRIT thabhayethenE” bihsehinstheaframein{ermation

word must ha\{le SCI frames. The bit definitions are as follows: 5 sc System Configuration Information
collapse mask [0, Bit sydtethedsnrigirdaomationvetish Rusidarastdpreaespibedby 2- frames (1 to
32 frames for G 9 wit tpei Gl base frame as the 'anchor' frame. sf Frame number of the
System Config%eréﬂg}lgﬁ\ ())arrr%égtsloﬁ %sg'frame in each 10 cycle. The frame numbers of all SCI frames
in a cyclesare referenced to the SCI base frame. Note: SCI frames in this discussion are SCI frames
that are applicable to the same sub-zone. f¢c The Io%ical channel number of this channel [0, 7]. The

subscriber unittan (BEHR oRIGEHEALARSELLHARShEAARse esietlrehc@d Hthe logical channel
15 number (fcid HREBANMASR DG R R Shanng| hase fregheneyyanddhe s quenay spacing, to

calculate the absolute frequency of the channel. This can be used to check that the unit is tuned to the
correct channétames for sc = 0 to 5) with the SCI base frame as the ‘anchor’ frame.

sf Frame number of the System Configuration Information base frame in each
10  cycle. The frame numbers of all SCI frames in a cycle are referenced to the SCI
base frame. Note: SCI frames in this discussion are SCI frames that are applicable
to the same sub-zone.
fc The logical channel number of this channel [0, 7]. The subscriber unit can
use the forward channel assignment number, s, referenced by the logical channel
15 number (fc) in conjunction with the forward channel base frequency, and the
frequency spacing, to calculate the absolute frequency of the channel. This can be
used to check that the unit is tuned to the correct channel.
PR SCI Frame Pair indicator [0, 1], on control channel.
PR = 0 indicates that SCI frame pairs are not transmitted.
20 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.

LS [Bit Position MS
B B

1 5 6 7 8 9 [10 11 12 13 14 [15 [16 {17 [18 [19 20 [21
1 1 1 [ [0 f[nOienlicn2icn3fr [PR [scO [scl [sc2 [sf0 [sf1 [sf2 [sf3 [sf4 [sf5 [sf6
0 0 0 0 1 [nOenlicn2ien3|CS [sO [s1 [s2 [s3 [s4 [s5 [s6 [s7 [s8 [s9 [s10

25 ¢n Local Scanning Channel Number [0, 15].
S Forward channel assignment number [0, 2047], used to specify the center
frequency of the channel designated by “cn’.
CS  Channel Spacing indicator [0, 1].



PR SCI Frame Pair indicator [0, 1], on control channel. PR = 0 indicates that SCI frame pairs are not
transmitted. 20 PR =1 indicates that SCI frame pairs are transmitted. The following Mg¢BI¥\X)a5e
used to specify forward channel numbers and transmission frequencies and SCI frame locations for
the local scan list. LS Bit Position MS B 7891011121314 1516 1718192021 n0cnlcn2cn3r
PR scO sc1 sc2 sf0 sfl sf2 sf3 sf4 sf5 sf6 N0 cnl cn2 én3 CS s0 s1 s2 s3 s4 S5 56 s7 s8 59 s10 25

cn Local Scanning C mber [ S Forw rd channel |gnment number O 2047 sed to
Specily the center s yﬂgﬁﬁ&eéﬁfﬁﬁl t&é‘é\ﬂﬂ S s ARG SpLiR AEAtot

10 June 2005 9 CS £9 i ﬂé‘a‘ié@ %‘a%ﬂ?@laﬁ&ﬂééwxéai iQnisdeee s 1
indicates 10 kP chaﬁﬁélf’é%‘ﬁ@ N E?rﬂf?r%{@] chienishannelused. Sc Scl frame collapse mask [0,
7], on channestn'. sftFaang bt isstSS & bvae érfraradqol 24 7pt shehe(E bppaseframaisair 5

on channél 'cronRiR&@OEFeme Pair indicator [0, 1], on channel'cri . PR = 0 indicates that SCI frame
pairs are not tiRsmiftéd bracmaRael iodicREr 01 Ihdicatbsninal SG1.frame pairs are transmitted on
channel 'cn'. 1IPRduindasyes thetbol foarhagkgrouind soannringniniteedadectivencall ‘communication

system 100 having 2 pldiaditysaheh 3T Tes biddpdiked o1d 4rindaaeedesh abavieel hevselective call device
104, previously referred to as the subscriber unit 104, has designated one of an odd or even frame

compulsory deCOdm%@ schedule. The selective call device 104 decodes system conflguratlon 15
informatidh (SCI) on Bidssomaiviestoftitihedisteredesksiiaitheisasifgloiing selective call

communication system 100 having a plurality of channels 110, 112, 114 is
described above. The selective call device 104, previously referred to as the
subscriber unit 104, has designated one of an odd or even frame compulsory
decoding schedule. The selective call device 104 decodes system configuration
15 information (SCI) on odd SCI frames of the registered channel when it is following
an odd compulsory decoding schedule, and scans for even SCI frames on other
channels while maintaining the odd compulsory decoding schedule. The selective
call device 104 releases or maintains the odd compulsory decoding schedule based
on the system configuration information found on the even SCI frames of other
20  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
channels while maintaining the even compulsory decoding schedule. The

25  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
while a selective call device 104 is operating within a current registered zone and

30  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



an odd compulsory decoding schedule, and scans for even SCI frames on other channels while
maintaining the odd compulsory decoding schedule. The selective call device 104 relegse @005
maintains the odd compulsory decoding schedule based on the system configuration information
found on the even SCI frames of other 20 channels. The selective call device 104 further decodes
system configuration information on an even SCI frame$ of the registered channel when it is following

an even compulsory decoding schedule, and scans odd SCI fram n the other channels while
o bintaining (OB SO LR s SR e A HFBLBEs dLKb o eRe e T IBEES o
maintains the gues-GQEBPHE®Y Heaadinshechrdulaclanethanthecsystent corfigusationikdarmaton

found on the odd SCI frames of other channels. A method of selecting a system configuration

information (SEH! freame’ svBlW a Shieelastiug erdlidevionseleps eitkiy witdd SC€lffameedistered zone

d 30 wh h [ i t ential pai f f ithi lurality of f
0 S0t e SEbaes e ARG e e DS ISR Al Fames

ines” wheh a rame palr Is indicated on a
current zane, asddihe theaSedtivamel pdivisdnditiatedashdraatecforesehit devicelLdesiaeSGthase

frame designated in a 10 June 2005 10 compulsory decoding schedule that determines the SCI base
frame numbertBiHBRATSH. IReF @%mﬁﬁ T ooty é%ﬁﬁ‘éﬁ%ﬁ&%ﬁ&@aﬁ&ﬁa’@& ffthe SCI

frame’s BIW. Hagiselagtivemealbievis Seiesisigvemey Rdshsfdl dirmesidrrodakasades the

compulsory decoding schedule, aligns the SCI base frame 5 used by the selective call device with a
base frame forddiersivbasslfoavieersusigamenhpsanptess, franh &Ghtr aneeddp pletrindtassding

schedule are both even of boctih ?dd Tpe selectio? of a %CI frames i§ Pase .on the Iectivle gall
. ethod of selec Il’é%fsl Scan re%me 01'8 el IO 1N a local scan l1s
device's address, base frame management parameters, an rame parameters. A method of

selecting a scandraerfotieed@nfiehiesinddareitogdj-sean sisqubbialdpatierss harbés! Wadngsaoccur in
adjacent Sequglrﬁigllﬂ?firos‘lf (f)llfaf{ggeig c\i\gtsrc]:il‘ri]b%d 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  the art. All modifications which retain the basic underlying principles disclosed

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



plurality of frames is described above. The selective call device 104 decodes a set of block
information words (BIWSs) for a local scan list sent on a selective call device's current dggiate2d5
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 bade frame number, otherwise, the SCI frame
pairs are indic%i%@? he target zone and are provided in the local scan list BIWs. The selective call
device selects ven 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 channeWgr€laBnboth 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 the art.
All modifications which retain the basic underlying principles disclosed and claimed herein are with the
scope and spifit of tha preskotlifveblickegrbiddne 2tinglih € kAKGY ¥\altlevmnbuhifati@inod for
background scanning.in a selectjve call communication system having a plurality of channels, each of
the plurality o4 TRIS HERG RV %WEI’%JﬁQFBFIPrQFn%E @raﬁfaé 8$FRRiding a

group of framgs aaPaad NI GGHflasreRaksS: nuhichaysieor RaRfesAtRMIOMaep 68C)) is
communicated, and wherein a selective call device has been designated a 10 compulsory decoding
schedule for deeoatsgeystgad dotdiglrbtiomiaformation pdseyiteme ST rathenpaiter thatigethod

comprising thesiaps.of, desoding system confiawration infoymatipn duing, ong S rarme ot gn SC!
frame pair in accordance with the designated compulsory decoding schedule; Scanning. during the

other SGloframe ek & drndpgiciedsysttin decoding system configuration information
present in the SCI frame pairs, the method comprising the steps of:
decoding system configuration information during one SCI frame of an SCI
frame pair in accordance with the designated compulsory decoding schedule;
scanning, during the other SCI frame of the SCI frame pair, for system
15 configuration information on a target channel while maintaining the designated
compulsory decoding schedule; and
releasing or maintaining the designated compulsory decoding schedule

based on the system configuration information found on the target channel.

20 2. The method of claim 1, wherein the step of scanning further comprises the

step of determining if an SCI frame is indicated on the target channel.

3. The method of claim 1, wherein the designated compulsory decoding
schedule is an even compulsory decoding schedule, wherein the step of decoding
25  is performed during an even SCI frame of the SCI frame pair, and wherein the step

of scanning is performed during an odd SCI frame of the SCI frame pair.



15 configuration information on a target channel while maintaining the designated compulsory
decoding schedule; and releasing or maintaining the designated compulsory decodinggetred2005
based on the system configuration information found on the target channel. 2 0 2. The method of claim
1, wherein the step of scanning further comprises the step of determining if an SCI frame is indicated
on the target channel. 3. The method of claim 1, wheréin the designated compulsory decoding
schedule is an even compulsory decoding schedule, wherein the step of decoding 25 is performed
during an even SCI frame of the SCI frame pair, and wherein the step of scanning is performed during

an odd SCI frane of the.S¢dtHame Rt Jwnerédoehd déidheraaibag el sdaimideyiggein the

designated compulsory decoding schedule is an odd compulsory decoding schedule, wherein the step
of decoding i§‘p&¢fbﬂﬂé@imﬂﬁ§ spropysayfeasedinghcrivlamensapindhe frerefrigrodiag 5 of

scanning is pqg§rég%q NG RLEVED S 'é@ﬂ%fxﬁého‘? %%'S‘Eﬁ'?l? IR S MENRd ol sefecting a
system configuration information ) frame while a selective ca ebice’is registered in a zorle, the
method cemprigingthengtéppeatotthddtduminingmdreth SCItratieftdrtiee (sl if-amdécpier on a channel
in the zone; when no SCI frame pair is indicated, using an SCI base frame designated in a

compulsory decoding schedule; _ar_ld _15_a|igning SClI _frames with frames of the compulsory (_jecoding
coade M) S G SO I SR
the SCI framewhilefaselective call device is registered in a zone, the method comprising the
steps of:
10 determining whether an SCI frame pair is indicated on a channel in the
zone;
when no SCI frame pair is indicated,
using an SCI base frame designated in a compulsory decoding
schedule; and
15 aligning SCI frames with frames of the compulsory decoding
schedule;
when an SCI frame pair is indicated,
selecting one SCI frame of the SCI frame pair to decode based on the
compulsory decoding schedule; and
20 scanning, during the other SCI frame of the SCI frame pair, for
system configuration information on a target channel while maintaining the

compulsory decoding schedule.



system configuration information on a target channel while maintaining the compulsory decoding
schedule. 10 June 2005 13 6. The method of claim 5, wherein the step of selecting dig & 200%e of
the SCI frame pair comprises the step of using at least one of the selective call device's address,
base frame management parameters, and SCI frame block information 5 word parameters. METHOD
AND APPARATUS TO ENABLE BACKGROUND SCANNING ABSTRACT OF THE DISCLOSURE
A method is provided for background scanning in a selective call communication system (102) having
a plurality of channels (110, 112,114), wherein a selective call device (104) has designated thereto
one of an odd@nd eveRe fiaMeECHMRISY AeRRANY ﬁ@ﬁ@}é'%ﬂ@l%&%‘%qiﬁ@ sati favicedd i
decodes system configuration information (SCI) on odd SCI frames during the odd compulsory
decoding schetfuldragunaaisrcevenrses thmhsepodharjagcidanionhie thepledhing wnke dewice’s
compulsory deceding, sehede, anddaieases armaliains e, 24 pAmRUITANgSRYING Rehedule
based on the system ¢onfiguration in or%watlon fgun on thé target channels.

5  word parameters.
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