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

information 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 device is currently registered, but also on alterpate frequency channgls ytilizing

:'ﬁ’rP' G

background s¢8h rﬁfﬁf-ﬁﬁf]}’aﬁg $ &SRR pﬁ%\gmunmatlon evices

which utilize background scanning to scan 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



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 believetubhe pos®! are
set forth with particularity in the appended claims. The invention itself, 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 identicai% I ﬂé | %?Hsgﬁ :ﬁ(e %& IG. 1is a diagram of a
communication system in accordan %ﬁ% %E&ﬁe [ tﬁ ‘é . 215 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 thﬂﬁr&%ﬁfﬁ&ﬁrﬁﬁ&ﬂ!ﬁ@t@%‘ﬁf&ﬁgaﬁbﬁﬁw&d|}esbﬁaﬂﬁ§%h@r§@§hm&method
utilized by the  commURIGALQ ﬁ\'ﬁf‘e'%gfe@?ciga'l@&iﬁ{gh i’i&ﬁ’ﬁ%%@fdﬂ‘{%gfeflo\%é%é {5 adipgram

illustrating an alternate communication device scanning method in accordance with the present
invention520 FiGtleisohijftots ehdradivsitages thereofnmanibatiss tdevibs scadhingrefethos i the

accordance with the present invention, DETAILED DESCRIPTION OF THE INVENTION 25 The
present invenr{8 N él)ég d%ﬁ&@%?@&%@%@%%&ﬁ%%&ﬂi&ﬁ&? GRS BB, such as the

ReFLEXTM sigpalinady Qioeed ke-bersegstibesddialavichikedfershebiaiuisie 1aenBYidentical

communication between a communication device, such as a ReFLEXTM subscriber unit, hereinafter
referred to as Slgaerksein which, and wherein:

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



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 or)dufiist2005
frequency channel 110 within which smaller geographical 10 June 2005 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 multiple transmitters operating on the first

frequency channel. Wide area cover is generally provided by simulcasting the information to be 5
transmitted in & ﬁ?ﬁnﬂ%ﬁ\’/@éﬁ%ﬁmﬁ}@%é %?fIBPé{YﬁH SKill RFﬂYéda?rltBé%?%?g] ENIRIPPIRE Shhaller
geographic argag iffEorslpskbPRRAMRISNE] ranemitteyseRRerating R fHb evate e HpAER®A
channels and can be accomplished by way of a single transmitter or a number of transmitters also

simulcasting th‘épﬁ%ﬁﬁg‘ﬁ&m mwlﬁipé@ta@mé&fa@éa sy eBugragahe tHetitgaupssyrappingtea can also
be 10 provideq,hy a single,Digh power r@r”aﬁ'f%'\%é%v‘?@é'& ngsrlﬁ%ﬁgﬁ‘g afiths smallss gqggraphic

areas can also be provided by &’sin ow p r transmi e appreciated that the
coverage mreaspravitastintbersmake voeld raphic taraas sfead tetrgweddlprwitie athetoxatage areas.
The standard ReFLLEXTM subscriber unit receives and decodes only a single 15 ReFLEXTM channel

at a time. Onc¥ HER (R ShtR e R8I RINS AL IR PYHY B MR EROIT R 102 on
channel 110, (hss4RsE R HOLAAH M ste§aERLE AbeRPRUSONYJFapoR AhePRORES HI0HRY of

anticipation of receiving a message. In the instance the subscriber unit 104 is registered on one of the
sub- zones 108 sirgge dravkantesaripum bes pé ttardynitiers whse sbetigastiog thesnometisde all

compulsory frﬁ‘{“mezﬁl%‘etgfﬁ%%%{‘a’%%%ﬁ%?%%”‘5%9a‘%’%ft‘&rt‘ﬁesx“f%' egggo%‘rawﬂl%hairtﬁig 5ggig[[g(gegein
anticipation of receiving essage. e subscHber unit n gccasionally register on a sub-zone
that provides proerledippal suigsto ighejosing & auhsianrtiahdislancedrapuaerctid of the smaller

geographic areas can also be provided by a single low power transmitter. 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.



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 subscritdefuua2008 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 or sub-zone within

which the subscriber unit 104 is registered, 10 June 20054 The ReFLEXTM signaling protqcol utilizes
128 frames per cyclejLiJhea]%F i %95 ORI i WSS 108 HAS ARt R O Co T VERER of

these frames hasidaefiridardeshawRdiid Gui WhRER S 518 fitst SYRGhIIVRatoR ARS8 Ras

followed by a frame information word F1 which is in turn followed by a second 5 synchronization word

S2. Thereafterthsniels! pisterisioer mioriiatichwisrasBANisardifshcyeehbyrinediedr @adtaend AT, vector
field VF, messﬁﬁ%&ge:%y}%@%' é%%‘%%‘%&tl%werq:ﬁf%v it V?%ﬂ%u?ﬂ)af%ﬁ B3 q ST gubscriber

unit to backgroun Gr more preferred channels (sub-zones) Without missing messages
10 that may beyrartsmitieativithivotitbS2oriEher saftezpordpmdnictethbskbhsfsitiea tioit is atdseBitly

registered. The present inyention allows eyery frame of the paging / control channel to be used for
addressing (amfefga\gq Wé\ﬁéﬁf&% el Alisten HHE fﬁlgﬁ%%ﬁ@@}fﬁm A be
maximized. FIG3ilygirates the method by which background scanning is performed 15 in
accordance with the present invention. When a subscriber unit 104 enters a new geographical area,

or is turned on after biegrteasad off imtiancnabies gddefrbbicYisavessrihersubd dadmciigitorortunes to

a first frequencs:xallr&&%&cg}s %%finer%fg\irin ormation stored Witw tr}ﬁ%ﬁt%sr%riber device code plug in a

n channels(syb-zones SINg Mmessages
manner well Know ne of ordirary skill in'the art.’| the exa pY\é shown, the '® &

10 that may be transmitted within the zone or sub-zone in which 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



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 inforngefiote 2008
(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®SCls 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 instancégﬁé 4 ﬂé’lgﬁﬁ&‘é%aiﬂrt OBELHLRE LR RS HHEDES SR TEMR G &S Rels 112, 114. 30

Unlike prior ara%pbﬁaﬁ@gwajﬁtm%ﬁyb&%@pﬁﬁm%Plﬁgéeydfé&ﬁim scRERIRSRAH twention will

attempt to decode either the even or the odd numbered 10 June 2005 5 SCis on the other channels
operating withithéneeLprefeltjebdheptibsrehesapéntiddupeer thesuddevibev e heompulsory
decoding scredifh erihe Shauslanulian. e sybscrlber a4 2. 0Gg, Mg culier he
compulsory decélaﬁlg schedule Tor Subscriber unit requires scanning even 5 com ?sory frames
on the cusentwimapoddpsyliaoiies fomnihé Q4 wenldhenehtternpiribeaatiedt 20w weoaddelibe odd
numbered SCI on the aIteC{nateézgﬁgl$els, and vice-versa. When a higher p{iority SCl is detected, or

when the receREISRy g dstRsh ecedfdhe oslcbnyniersdiate! andtanatiinatnehases e-inse
decoded with\adequals signasiengPpingrigrsived frcsunscsbantieviae 1Q4niliQsrgister

within the new zone. FIG. 4 illustrates a possible arrangement of SCI pairs for a region in‘which
sixteen transnsigsiogthoesara enaiiabicl binadgqpfads amp lenathenanne sHe(dveam bpdeddlstl frame

locations have & ande {8 24LA1e SOMMUNICRISE 19,008 AP SRURRIOIAGA BN 1HS mber of SC
frame locations is determine ]@y e

10 register within the new zone.

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



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 haind @ Jiage(8516].
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, thé subscriber unit would scan the alternate

channels during the odd SC#,fra es of the SCI frame pairs. FIG. 5 illustrates the arrangement of SCI
pairs in which E%E‘&ﬁlb%‘&rrﬁ’é lréﬁrgrbfé’}é‘%%%?ﬁﬂ%f‘d‘)?&tfﬁé‘%absﬁﬁ%&é&‘%ﬁﬁﬁﬂ%&y &t odd

compulsory 2seleendingsshBstibegdarmeubsatines HRinHMsIgsHeuis Mkeshthiesubseriber unit

104 is performing background scann_ir;{g in an attempt to detect a better channel, i.e. a channel

providing a bgﬁéﬁfsrgﬁé@tm@ﬂwﬁé lshaf th@f%hsun%ﬁﬁéﬁaf@ntt_ed«@h@@@é&ﬁm@%wémhte |
channels d””'%gé%g%%‘é?@t?e%' E&?E‘é‘esré%ftet&e%ﬁ%s' Jé@gg%&%'&sto%@@h dre? I:R%%@Pr% $9Q dllustrating

the backgroun ning in &accordance with the present invention. en the subsériber dﬁevice 104 is
first 10 June 20@5sGitwindehvace d04issiclecofhesalateaahtrboseariasionsntirgfiehgerdrafcal area, at

step 602, the subscriber unit 104 scans the channels and registers on the most preferred channel
H&E’F

available, at sfHPETALSHECHES et U AL IR BHES e RF thinardrigpriSYeatest or is
recognized to he-adfiamehehannelr kke We-R suRgstkereMssfg sarkade omeeshapnalever a

"roaming" channel. The subscriber device 104, at step 606, determines whether the odd compulsory

decoding sche@ulthenene mosh psieptisorpattrddintpsciedeiikedisranb ool edrioneterhew most
prefered chang 3 SR 117 S R SIS PRS0 S RN VRE e

10 received signal strength is above a predetermined threshold, at step 608, the
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



10 received signal strength is above a predetermined threshold, at step 608, the subscriber device
continues normal operation on the current channel, at step 610. When the subscribelpruee2305
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 is active, or during the odd frames when the even frame compulsory decoding

schedule is active, to identify another preferred chapnel, at step 612. When . another. more
preferred charéﬁt?&g Fﬁ’é%k?@& \f gfgfmegﬁé&aﬁ%trlaé\ﬁ%éegé’oﬁ}ﬁﬂé SSBgfaft%]%Vb‘fetﬁg current
channel, at stqa&%@a\émamxﬁﬁ{ﬂnﬁ&egwgtﬁgﬁf&&m@a@dmﬁ@%e abslepigldcdhaisubssiber

c

device registers on the 20 new more preferre annel, which then becomes the new most preferred

channel, at gt@p@l@_?ﬁ?ﬂéﬁﬂﬂii@ﬁmr&mm?@ﬁs depBudsasgssealedaiseve .lifrh teidvitext of
the description, rs‘%"é‘%"?g' ?&é?":‘%‘i S‘HQ%&%’&?@S 5?#%‘&’@8%‘%%6‘85?5 to the

e@ﬁ%‘é‘f ) ‘A"r'l"dba%s%Pcﬁ’é
process by which a subscriber device searches for other more preterred sub-zones that may be

present withinddwenas € Bif@stthabgrapbicaliacebwTihérddie®dibationds for detecingriheyireserci of
other channels o&g}r{ging within the current geographical a{ﬁ)a without interruption to receiving

message inforifi& RHPESEDBh SRR T8RS R Gohidr ana! SGRREHBRFEfslce F6RNE NG istered.
The term SCI fsamgsdelers it qasfanesuiliah tary; SysiemedenigHatian R atiosem dalined in

the ReFLEX signaling 30 protocol. The subscriber device stores within a code plug a master scan list

which providemastiet sfareligte lepeslaed sy tafets$P HOaSay iper fravieid bid dngifiebscoibeo June

2005 7 SCIDs (Scan ldentifiers)., The master scan.list is used by the subscriber deyice tp locate a
hannel e R e e e ™ e
subscribes dewigb-atseestosesb-losaé shanilisinehicibie evistafdthausubiesenbasseeidedds-| frame

numbers obtained from the local
zone has either a higher priority or provides a higher quality signal.

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




5 scan list BIWSs that are contained within the SCI frames for the current sub-zone in which the
subscriber device is registered. Global scanning refers to scanning performed by thel 8Jhsergg5unit
which is directed from information stored in the master scan list. Local scanning refers to scanning
performed by the subscriber unit which is directed from information stored in the local scan list. A
preferred 10 sub-zone is a sub-zone that is preferable ver another sub-zone because the sub- zone

has either a higher prigrit rovides a higher quality signal. Backgroynd scanning is a means by
ivch & suseber HoTaE E0A SEE Bt B R UL (R A oARe i
maintaining th&éaﬁﬁ@%@@&%%ﬁ%ﬁ%ﬁﬁ%@l%&éﬁﬁ%ﬁ@@ﬁb@dﬂ@?@%ﬁem&q{eﬂ%ﬂﬁ% 104 is

15 registered. Background scanning in accordance with the present invention requires the subscriber
device 104 to switeH ferintHecciianseintesmajion waishmatid taventh} fevaiosnglieedhitalternate
channel durin%g@len ﬁ‘f&?&i Ir%?%gr%?mi Ssion of SCI frame pairs (two consecutive SCI frames
transmitted in a sequence%. e ¢ frame pairs enable subscriber devices that decode even
compulsosy frame 20 decoding schedules to scan for odd SCI frames, and subscriber devices that
decode odd compulsgry frame de_codin%ﬁ)sche ules to scan_for even ; | frames. The local scan list is

determined froth the BYWRPCOREEHA NG LDfRsMEgR &ILAPSR ,(fﬁqé WS Herence the SCI

frames of the @&ﬁf@h‘%@ﬂﬁ{ Iﬁ@?ﬁﬁﬁ%@arﬁ@@rﬁ%ﬁ%@%ﬁf‘%@ﬂ@ﬂ @QI}JfﬁE%e(ﬂMGL‘B shown
below. 25 LS Bit PoSition MS B 789101112 1314151617 18 19 20 21 c0 scl sc2 sfO sfl sf2 sf3

sf4 sf5 sf6 keOsims ROk $¢ 10 ohy Ridstte $hd Pave Speoifies the 'sSaitsusérraee location and the

SCl collapse s sk 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].



applicable to the current channel and current sub-zone. Channels that have the "c" bit set in the frame
information word must have SCI frames. The bit definitions are as follows: 5 sc System]@aanfigoBation
Information collapse mask [0, 5]. System Configuration Information frames must appear spaced by 2-
frames (1 to 32 frames for sc = 0 to 5) with the SCI base frame as the 'anchor' frame. sf Frame
number of the System Configuration Information base fPame in each 10 cycle. The frame numbers of
all SCI frames in a cy ée_a e referenced 1o the SCI base frame. Note: SCI frames in this discugsion
are SC frames that 518 & mimteﬁoaﬁfégﬁrﬁ]aamfzmcf eGP BRRARLSHAHEIdHh

channel [0, 7]. The sibaCribEIdiRfeaA0ddd41B3oREh APRARSRNALEGRAHRN FRIGHBHD igfaterced by
the logical charfnel 1 drapee %féb‘%’%ﬁ}ﬂﬁ]étignZ]viﬂﬂtﬁ]éana'@bhannel base frequency, and the
frequency spaging, td'EaRa AERRherapfsdiateresubhayofrtacHadrdl, Phihieatbbasssmipenabk that
the unit isStuneuhtohdmenedraect channel. PR SCI Frame Pair indicator [0, 1], on control channel. PR =0
indicates that BRI fratid pamnardéancirtdacmsiont{@d] | 20rRRanbehdinates that SCI frame pairs are
transmitted. TR felbimidgdtes BiNYS@idrased paispacintarwandroiaatemeinaberd and. transmission
frequencies amRSCI fraielecationsdoriheopalscae iginkmiBiéd ositoasl 8n7 8 9 10 11 1213 14
151617 18 19 20 21 n0 cnl cn2 cn3 r PR scO scl sc2 sfO sfl sf2 sf3 sf4 sf5 sf6 n0 cnl cn2 cn3 CS
SO s1s2 s3 s4s5s6s7s8s9s10 25cn Local ScanningLChanneI Number [0, 15]. S Forward channel
assignmeht number [ ZBUTMNEEERd b éﬁé@?ﬂ@,‘ih@éeﬁm ground scanning in a 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



frequency of the channel designated by'cri . CS Channel Spacing indicator [0, 1]. 10 June 2005 9 CS
= 0 indicates default channel spacing and frequency calculation is used. CS = 1 inditathsnbQ@RbE
channel spacing and frequency calculation is used. Sc SCI frame collapse mask [0, 7], on channel
‘cn’. sf Frame number of the first SCI base frame [0, 127], of the SCI base frame pair 5 on channel
‘cn'. PR SCI Frame Pair indicator [0, 1], on channel'cri1 ®R = 0 indicates that SCI frame pairs are not

transmitted on channel ‘cn'., PR .= 1 indicates that SCI frame pairs transmitted on channel ‘cn'. 10
In summary, &RIBIBEIEY égeggfagﬁ&%%iﬂ%ﬁ ah detsmines Ham St e f@éﬂsmgygq?é% 100 having

a plurality of chanielssklthdd@i tthie slaseHbrG RbOYS e elantiverfaliierea dPtdravigusly

referred to as the subscriber unit 104, has designated one of an odd or even frame compulsory

decoding schetfuldrame s &lBdtivé eanalesiee roll deviteselsatepy edfiqetdtisal fsmRsrieation (SCI)
on odd SCI frames pf HA‘EJ&%J%%(?%&%@%EJ)I"" h&@ciot(ﬁr{%lsowie%%@naﬂ d comrigsqrydecoding
a U

schedule, and scans for even frames on 37ther C els while'm&ttaining the odd compulsory
decoding schaidé bihehsaldetiie ecallldbwide 10dltel¢asesanmedintairisdtiecodd]atenpd saghdecoding

schedule based on the system configuration information found on the even SCI frames of other 20
channels. The BBl SCHAE AT A grgyéjfém Baf?g&%cehb‘ﬁ WERAIRROFEBIGN even

SCI frames of iagyeaigieres SERREBIVEIENIUBIQIANINY bARAVER GRIBBIISQNE: denting-schedule, and

scans odd SCI frames on the other channels while maintaining the even compulsory decoding
schedule. Theaghlsededosse dafinde vivenagensuy pamanetigirss anel StdriwontpBId¥pateseetiens schedule

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  the art. All modifications which retain the basic underlying principles disclosed

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



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 selectivel 0glide20e5104 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 cdrtent zone, and when no SCI frame pair is
indicated, the é&%%m% call device uses a SCI base frame designated in a 10 June 2005 10
compulsory decodi chedule that determines the SCI base frame number, otherwise, the SCI frame
pair indicated on the current zone and is provided in the SCI frame's BIW. The selective call device
selects even or odd SCI frames to decode based on the compulsory decoding schedule, aligns the
SCI base framé&/6 daé@rby the selective call device with a base frame for selective call device such
that the SCI base frame 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
parametess, abd SClAraneehBfpasackeiersnd soethdd irsealseling vescdhdsamedoicatétiannel found
in a local scan list 10 and where the SCI gages Occur%{)ﬂ%a cent se%uengal pairs of frames within a

plurality of frarfESE RS RbBeL T RE QBB &4 POAAEERQEShRBREI PSIOEK
information wods {BIMsIar stlesatseatishsgnheasslastiverrathdavicris sy eslsegigered

sub-zone, and determines when a SCI frame pair is “indicatéd on a target zone. When no SCI frame
pair is indicatddathessutenigedcalta 5deliemasdrs SOV hadesiraiee fourdgnratéomipdisonatiesoding

el o AEL S IR RIS D SOl re e BT QLR e e
device setectsconepefl sygnducodihiargbledGleffamésciadiiegedstem 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.



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 frampsref 2085
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. Al modifications which retain the basic
underlying principles disclosed and claimed herein are with the scope and spirit of the present
invention. 10 June 2005 11 CLAIMS We claim: 5 1. A method for background scanning in a selective

call communicgtion gysierehayingraipialitweleaniris@ashebhe riyaliy9f shamnals being

divided into a plurality of frames, the plurality of frames including a group of frames arranged into SCI

frame pairs in Whﬁ@i%?éﬁéﬁ @dﬁfi@?ﬁ&ﬁ@ﬁ%%ﬂﬂ%@@mgs@?@lﬁammﬁﬂ?&%ﬁﬂ Qitaemlingelective
call device hagh e%@o?ﬁ%é%nélﬁ%in%i%%hSeag‘gﬁ#?ergg%?qW%%Pﬁ %gef 5196583%§¥é§%e step

configuration information presen ame pairs, the method comprising the steps of:
decoding systefiscanfigus atipeifdommedtidartiuging enenFUIffamnecasfaih SELI ffeme paiirin 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 campulsaryfgreding sabedHies apdiesleasing ardniRtaning e Aesianategrompulsory
decoding schedule based on the system configuration information found on the target channel. 2 0 2.
The method ofdMiealselssinetredhledstels o fsseegipiarp fLithe zoomphsasetirodregupdsitegrtising if an
SCI frame is ingicategl, on the target channel.
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.



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 durind @fuexe2085 !
frame of the SCI frame pair, and wherein the step of scanning is performed during an odd SCI frame
of the SCI frame pair. 10 June 2005 12 4. The method of claim 1, wherein the designated compulsory
decoding schedule is an odd compulsory decoding schédule, wherein the step of decoding is
performed during an odd SCI frame of the SCI frame pair, and wherein the step 5 of scanning is
performed during an even SCI frame of the SCI frame pair. 5. A method of selecting a system

configuration igformatina 4SGholiasnelamhils, aselesive categericrlisragisiaeddn AAoR theemethod
comprising the steps of: 10 determining whether an SCI frame pair is indicated on a channel in the

zone; when n®StirfaIA @ PEiFpsIREicetdbe sEaReANS TS @aé@aﬁta@ﬁ@ Qéﬁm@@mﬁfg@éhwg@ry
decoding schedul 1 I| nin | fram h fr me: of hedule;
when an SCI §r%riwle%p%???§§ |c%1te % 011:?}11gls?(t)slﬁ)vegl raMe o?il-ﬁd%%;ﬁ‘;% Cpﬂalr to Ega §e based

on the campugoryd qbawthegam:hedule, 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. 10 June 2005 13



6. The method of claim 5, wherein the step of selecting one SCI frame of the SCI frame pair
comprises the step of using at least one of the selective call device's address, base fi@ge 2005
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 seleckite call communication system (102) having a

AR R R

system configuration information (SCI) on odd SCI frames during the odd compulsory decoding
schedule, scans for even SCI frames of target channels while maintaining the odd compulsory
decoding schedule, and releases or 0 et %Qfﬂ B(%ng schedule based on the
system configuration information found on the target channels.

5 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 and even
frame compulsory decoding schedule. The selective call device (104) decodes
system configuration information (SCI) on odd SCI frames during the odd

10 compulsory decoding schedule, scans for even SCI frames of target channels while
maintaining the odd compulsory decoding schedule, and releases or maintains the
odd compulsory decoding schedule based on the system configuration

information found on the target channels.
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