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ound of
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10 - Field of the Invention

The present invention relates to messaging systems, and more
particularly to a messaging system having the capability for a receiver to
roam and receive messages across a multitude of coverage areas.

15

Background of the Invention

In today's mobile society, it is desirable to be reachable, such as, by a

selective call receiver (pager), everywhere one travels, both locally close to
20 home, as well as in more distant locations in the same country or across
the world.

What is needed is a messagmg method and system that is capable of
accommodating roaming portable communication receivers, such as
pagers, between coverage areas of the same service provider and across

25 coverage areas of different service providers is extremely useful.

Summary of the Invention

: The present invention is directed to a system and method for a

30 signaling protocol suitable for message transmission to a plurality of
addressable receivers which is capable of accommodating roaming _
receivers and maintaining battery saving performance in the receivers by
providing a scheme to enable a receiver to predict the time slot occurrence
of certain address information in a transmitted signal. :

35 The above and other objects and advantages will become more
readily apparent when refercnce is made to the following description,
taken in conjunction with the accompanying drawings.
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illustrating a signal % gr:jofﬁctgf‘“t&dﬁ'g"%ﬁ&”mgﬁ signg
i nventi on. 5 accordarE:leGmth thelpreserntm‘zemmruct ure of a frarre | nf ormation

word according Ad. ASRsE R I‘gﬁF H:F’ing
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si mul cast identi {9 8 PEEIERSEMSPYON: or rmtion i s coded. 10 FIG 7
illustrates a cover agiGH. Sanhél ilhmtratel structusessof bioek inforlaatien wordsimt h t he

present nisn;ggt ir grmuch single simulEdsPidéhtifidatidh'B5M) f¥aaliiis7fhed® Vi ce area
8 191G 7 illustrates a coverage area and zone divisions in accordance
with the present invention.
. FIG. 8 illustrates a network and service area divisions according to
the present invention. - '

FIG. 9 and 10 illustrate structures of an address word and a vector

15 word, respectively, in which network roaming identification (NRI)
information is coded in accordance with the present invention.

FIG. 11 is frame diagram illustrating the placement of the local area
identification (LID) information and time information in accordance with

- the present invention.
20 FIG. 12 is a frame diagram 1llustratmg a placement configuration of
the NRI information in accordance with the present invention.

FIG. 13 is a frarhe diagram illustrating an example of the placement
configuration of the NRI information in accordance with the present
invention.

25 FIG. 14 is a diagram illustrating a scan sequence used by a receiver
- for channel identification during possible frequency overlap situations.

FIG. 15 is a flow chart generally illustrating how a receiver detects
SSID and NRI information.

FIG. 16 is an electrical block dlagram of a selectnve call receiver in

30 accordance with the present invention.

FIG. 17 is an electrical block diagram of a transmitter station in a

paging system according to the present invention.

retrm dragrams

Detailed Description of the Drawings

The present invention is directed to a selective call communication
system capable of servicing or transmitting messages to receivers roaming
between coverage areas. An example of a selective call signaling system to
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bl ock di agP% Jﬁﬁygm er %&Hyfﬁ a pag| ng system according to
the present inv S. 1-3, an example of lectwaummtm on of the

~ ﬂ/vl ngs 3system to wluch tth]ﬁreﬁﬁtSiﬁﬁéntidem is shevhe Thecsignalingsel ecti ve
?rgssa;gw r ECL,‘I ver L0 ogm Ng’ mg%e@ﬁgﬁagwé&la%%r@@%aéigggl e of a
sel ect Qe dhe framesane; tﬁg“‘%fl&ﬁl‘!éri'\t {38 frames per minute, and thus a full 128

frame cycle lasts 4 minutes. One hour is divided into 15 cycles numbered 0

through 14. Itisa synd\ronous time slot protocol tied to a universal time

reference. Frame 0 is synchronized to the start of each hour so that the

receiver can derive real time from the current frame and cycle number,

15 thus providing the receiver accuraﬁe time within the hour with no need
for adjustment.

Moreover, the protocol supports mnltiple txme dwlsxon ,
multiplexed "phases"”, wherein for example, a 6400 bits per second (bps)
. data stream is time division multiplexed into four data streams of 1600

20 bps. Such a signaling structure is disclosed in commonly assigned U.S.
Patent No. 5,168 493, the entire text and drawings of which is herein
incorporated by reference. Thus, the general frame structure shown in
FIG. 1 for the single phase shown in FIG. 1 is the same throughout each of
four phases.

25 Each frame compnses a sync portion and several blocks ‘The sync
portion further comprises a Sync 1 portion (S1), a frame information (FI)
word and a Sync 2 portion (S2).

Each receiver is assigned a base frame in the set of 128 frames
appearing on an radio frequency (RF) channel. A receiver can trade battery

30 life for the more frequent delivery of messages by being assigned to
monitor more than one frame per cycle. Once a receiver acquires .
synchronization to the RF channel, it expects to find its assigned frame
within a very tight time window. The use of 4-level FM doubles the data
transmission rate per symbol (as compared to 2-level FM) which helps to

35 reduce the effect of simulcast:distribution errors and the effect of
propagation timing differences between multiple signals within the
capture range of the receiver.
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present invention relates is dirsclosed in conmmonly assigned - US. Pat ent
Nb. 5,128,665. The entire text and draw.ngs of U.S. Patent No.

5,128, 665 arng i ncor porated by reference. The' pr esent mmmw
however, is not 1n any way |limted to a particular type of signaling 5
protocol, and has utility in nmany types of cSmmuni cati on systens, a

pagi ng or nmessagi ng stem be| n onI an ex e. . , Ref err.i,n
FIGS. 1-3, an exanpl ex% smccﬁgﬁm%mqfﬁ“h framg provide
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h

Franes are t 1 anstl RedelE T #@“@Z‘@Eﬁ‘gﬁn&ﬁ W fartied M’ﬁgf‘f'@‘g Haifi
frame cycle Iastmdlmlﬂmef&ﬁe bite for msh@mndéd Fr“‘%e QG"&‘?BI‘BE ed 0
through 14. 1§ '§hﬁe%fﬂ§Wﬁﬂﬂi¢§libimll&d(iNﬁmtkCNamhg(fhmlBEHMersal time

ecel ver can der s ﬁ%&“ﬁ%ﬁ??ﬁs@# bitiparihe Reénbol biids Sobeifle ' 0,
thus providing tsesvices and sthercinformation. ndhg; Network r&omaseﬁ\w el Bityise
for adjustnent. ysed to tri ﬁfm dfh@rtﬁﬁﬂhﬁ%rk&bmg informatioh avhiche

di vi si on mul t. S exanple a 6400 bits per
second (bps) u&eaa(?gs-gg‘{:ﬁgé IVI SI on rrul tiplexed into, fqur data
streams of 1800 20 bFhe SgneR @szgﬂlﬂﬂ prpvides for syachronization at dhe

comonly assi gnegldékspeed to altewstor r&ié-ﬁ&l éxing hmdedEdodm ektheand
drawi ngs of whi CB erein |ncorporat ed y reference. us, the
general frane st Eﬂ‘i‘ﬁ’r

e shown in forthesmgle pha?leﬁ wn in
FIG 1 is the same thTbeBleck Informatism (BI) ﬁeﬁo’ﬁﬁhﬁﬁﬁ cks4 words, ¢ big&;
frame conprises gnfpymatinWwordds, Qﬂdché‘ﬁtﬂr ﬁ'teﬂ&a%dﬂ:locﬂ'lm& )tﬂﬂtams fraperandon
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frame in the set inversitm &nd isexplained:ipgreaten detail hereinaftes. f r equency (RF)
channel . A receiver CgheldddtéssHidld tAF) starts directly after the block information
words and consists of short addresses and long addresses. The vector field
(VF) maintains a 1 to 1 relatnonsh1p with the address field. The vector
20 word points to the start word of the associated message. The message field
(MF) contains the message words speaﬁed by the vector field. IB
represents idle blocks whzctt are unused and are filled with appropriate bit
pattet'ns.
FIG. 4 illustrates the structure of the frame information word in
25 greater detail. The various parameters in the frame information word are
defined as follows: '
€ Cycle Number (0-14)  c3c2c1c0 15/hour
f Frame Number (0-127) f6£5f4£3£2€110 128/cycle
n  Network Roaming Channel Bit n=1 indicates network
30 support for roaming and n=0 indicates no network support for roaming
T Repeat Paging Indicator
If r=1, t312t110 are reserved to indicate a repeat format exists
If r=0, t3t2t1t0 are Low Traffic flags for each phase in a frame
t Definition dependent on value of "r"
35 ' At 3200 bxts/ sec: *3-t2 and t1—t0 representmg two phases in the
frame

At 1600 bits/sec t3=t2=t1=t0 representing one phase in the
frame



30 life for the nore frequent delivery of messages by being assigned to
nonitor nore than one franme per cycle. Once a rece| ver acquires
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within a very tight time w ndow The use of 4-1level FM doubles the data
transm ssion rate per synbol (as conpared to 2-level FM which helps to 35
reduce ywéogddocct of sinulcas distribution errors and rdrwseédosrs of
propagation timng differences betweeg nultiple signals within the

capture range of the receiver. WO 96/23390 :
PCT/ US96/ 00770 t=1 Ind dd 4 As
showmn in FIG 3, the Sy i é?ﬁ E rgﬁﬁefléicg uz‘iec%u}rarreoprow des for
frame timng, synboF=Q| ﬁm&ftm §x{eREs PaY 0the remainder

of the frane. TTseseflags gwa‘eurl;ammat(oﬁlthamﬂreotrﬁﬁtrisnghﬂénd)ans for the frame
and cyclemﬁge? g‘eﬁq;, on of the tinme division nmultiplexed 5
phase of lowtra fa c&i t Qa R@twork Roam ng Channel Bit to

i ndi cat® the pr’ésen 1!!@5@&% rting Network-w de roan ng
service, and other infor rratlon The Network Roam ng Channel Bit is

used to trigger gqﬁ%&&@gg{qreéﬁﬁhi{lg@é%ﬁéﬁmd 1nf tion which

w il be descrl b n nj.un ync 2 (S2)
portion prBye W°!8 Admschia; bitsoalal; which M@e&estartqﬂtbgk speed to
al | ow for. adduess ﬁdﬂ 6LVt ibits vSvagvavd vo evisich defifié théstart of thel vaelct
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15 syst em™Mt Pﬂ%tﬂﬁ“@ m2:which: ind rderiframet to the present
number bits to be masked and 4 "P" bits PSPZPIPO w!uch indicate the

number of priority addresses at the begmning of the address field.
FIG. 6 illustrates an example of block informatnon words 2,3 and 4.
15 Word Format Type is represented by format bits 02f150, s represents the
data and x again is the standard 4 bit ‘Check Character.

Below is a table which illustrates the bit pattern deﬁmtlons for the f
and s bits shown in FIG. 6. Depending on the values of bits £2f1f0, the data
bits s13-s0 have a particular meaning or apphcanon ‘When £26110 is set to

20 (000), bits s13-s0 represent a 9'bit local area ldentxﬁcatmn (LID) number (i8-
i0) which identifies 512 possible LID's, and a 5 bit Zone number
C4C3C2C1C0, which represents 32 possible coverage Zones associated with

a particular LID.
fi%:“ 8135128 8, 58 3,
7654320320 %
. 32 Coverage Zones
~ 001 msuqmlmd‘ﬁdzdﬂoﬁ‘lgﬁ‘{ Yo Month, Day, Year
30 910 5251 59 Ms My My My My Mo Hy X* 2HiHo  Sec.Min, b
}gg brFutlmlJn A A A Ao DthysmnMnuse
28 2 ad '
120 | Riserved s Fusetis 00"
35 111 CyCgCyCeCsCqC3C2C1Co T3 T2 Ty Tg - Country Code,

Traffic Splitting Flags

When £2£110 is set to (001) and (010), the data bit pattern $13-s0
represents month, day, 3 year, second minute and hour information as
40 shown in FIG. 7. The £2f1f0 bit pattern (101) designates spare data bits s13-
89, a system message A3-AQ and time zone information Z3-Z0.



iavention and is explained in greater detail hereinafter. The

address field (AF) starts directly after the block information wor ds

and consists of short addresses-and |1ong addresses. The vector field

(VF) maintains a 1 to 1 rel-atjonship with the address field. The vector 20

word points %E&Qﬂ art word of the associ ated hfessage TheranaIseepI?¢ | el d
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represents idle bl ocks WhICh are unused and fre filled with approprlate bi t

patterns. 4 illustrate ructure of th
i nformation word in 2@“’ fimpogiange fs t i‘ﬂfzfelﬂg (LR whic |‘H Icatest 1 ane

i nformati on worda 40 Bit Countr;detde e9-cOand @/ bitswalled Traffic splmmg}'lags,@p&h of
Nunber (0-14)

me Nunber (0-127)
f 6f 5f 4f 3f 2f 1f O 1 cycle %Q&%e““m'edeﬁe lf‘e'eﬂ"%g

annel. Bit '
n=1 i ndi cates network %§°“§W;ﬁ9495ff9}1°Wo§9ﬁ%m9 H%ﬂf‘&%’dn i"Pﬁ!‘twork
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t Definition dsyigmment ndes vgpuetruf ode infommation is useful by the nosroo
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PCT/ US96/ 00710 With reference to FIG. 7, the smallest division of & coverage area 100
is defined by a simulcast system identification (SSID). An SSID consists of
and is uniquely identified by several identifiers: an LID, Zone, Country
Code, Traffic Splitting Flags ('I'Sl'-"s) and Frequency. Each Zone 110 has a
unique SSID. Thus, if a user desires to feceive messages in more than one

15 Zone, the receiver carried by that user would store each of the

corresponding SSID's. The Zones shown in FIG 7 need not be
geographlcally adjacent one another.

In the example shown in FIG. 7, there are 512 possible LID's, each
with 32 possible Zones. "A"Zone"isa single simulcast area which may be

20 associated with other simulcast areas in a coverage area through a
common LID. For example a service prowder is given LID
123456789XXXXX. The service provider has the option to assign this LID to
32 different divisions of a coverage area or Zone. The northern part of a
service provider's coverage area may be Zone 1 and would transmit

25  12345678900001, whereas a southern part is Zone 2 and transmits
12345678900010.

The Traffic Splitting Flags iridicate the assignment of 4 groups of
roaming traffic to a frequency (channel). Each roaming receiver which
finds a frequency to carry a valid LID responds to only one of the 4 Traffic

30 Splitting Flags. When a receiver's assigned flag is equal to 0, the receiver .
searches for another frequency with the same LID and the assigned flag set
equal to 1.

The SSID information is coded into two words:

1st Word (000) 9 bits = 512 LID's

35 ' . Bbis= 3ZZones

2nd Word (111) 10 bits = 1024 Country Codes

' " 4 bits = Traffic Splitting Flags




t=1 Indicates address field cOntained in block O | t=0

I ndi cates address field extends past bl ock 0 . These flags give

. 11 ; ; S aoh Siiaganpe et ses—are
contained within block 0. 5 X Standard 4 bit Check Character
FIG 5 illustrates an exanple of block information word 1. Bl ock

I nf or majywpegasseg d 1 has 2 "a" bits, aCal, which indi catecynseseer t of the
address field, 6 "v" bits v5v4v3v2vl v0 ich define, the start of the
vector 10 field, 2 "c" bits cl1cO which indicate traffic overflow into the

next frame(s), y\,hl ch indicate the nunber of high
order frane %“ﬁ&ﬁbﬂ“ﬁff’éie?’o%mrﬁ?mw& '3‘9 E{‘Fb whi ch

i ndi cat e t linformationwire (000) reféerved toy iraFIG.<3; and theahdtWerdJ@llédll ng of the
address fi qiipp, corres dsto§ic§k 'Wi“%‘“ exarrpl e of bl ock

I nformati on worﬁLs g a(fgwga /pe, i s represented by fornat
bits f2f1f0, s r&Pf l;@fomn,gog f0Tard 4 bit
Check Char ml,EDIOand 101) whenﬁahsmitled are! définedibiocbus inl fiame®, 8 t he bit

he val ues 5 b.tﬂg'f?%*‘%‘& mm“ﬁngf%ﬁn‘??%“mc%" ifg st "0 "

meani ng or 8 ZOS‘GGGPW ﬂyde(@dol'raffm 53”5‘1‘8 s0

\rl\ke]prﬁsegt zI-‘lagstndcu ¢the sevond and mmb'ékmmahoﬁ woBis v flagrie @.i 8- i 0)
i ch identif %ﬁ’o?lhﬁ %}g e tHrbe Zggﬁbq

cAC3C2 |c represen S gé'l‘ 055| e coverage oneséjggg%%?%t ed with

a part ilBul galeg gr information words a Trgrqep the fourth block information

word position in frame 0 in a rotating sequenee one block information
word at a time over 3 consecutive cycles. This allows the block
information words in 001, 010 and 101 to be updated 5 times each hour.

An advantage of this scheme is that the time and calendar

15 information are delivered without addresses. .

Bits A3-A0 define the type of message and a class of receiver for
which it is intended, as shown in the table below. As an example, all
receivers should look at thxs message, receivers which are using SSID .
frequency information should only look at this message, and/or only .

20 receivers which are usmg network roammg information (NRI) (to be
described hereinafter) to lock to this channel should look at this message.
Also instructions on which frequency to go to when a Traffic Sphttmg Flag
is changed, andt:mezonemformationcanbesent

25 A3 A2 Al A0

0 0 0 0 All message

0 0 0 1  Local message

1) 0 1 0 Roam message

0 0 1 1 Roam Instmcnon
30 0 1 0 0 Time Zone

L LT

1 1 1 1 Reserved for future use

When a system message is indicated, an additional vector is added
35 to the end of the vector field: A receiver decodes block information 4 and
determines instruction type and which receivers should look at the
message associated with this block information word. After the receiver
has determined that it should look at the message it processes the address



When f2f1f0 is set to (001) and (010), the data bit pattern s13-sO
represents nonth, day, year, second mnute and hour information as 40
shown in FIG 7. -The f2f1f0 bit- pattern (101) designates spare data bit

s13- s9, a system nmessage A3- AO and.time zong, information Z3-ZO.
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6 v'E(,na“ ~of inportance is the f2f1f0 bit pattern (111), -which
i ndi cat es a 10 b|t Country Code c9-cO an® 4 bits called Traffic
Splitting Flags, both of which will be described in nore detail

herei nafter. field and veetoCHeld 23 naserl dut sherewill be ansedditional weetocat TT

Standard which 5 tuéeﬂaebf ﬂ@%ﬂ fielinOM ztmemwé}smﬂld%wms&u@ﬁaetdmok
provi ded to perm : reuse, #I S i %ferent count.r.i es | | owm ng
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scan search bygfi | M
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coverage area 100 cfg’r’i Neél’ﬁ‘ %QF P@%‘N‘%

(SSID). An SSID c&mtthelsmﬁ messageimhatstypemﬁnmbgagectempéntemd)ywma: ook

identifiers: an Lid} U h{‘es%el
(TSFs) and Fr equenc ﬁ Eonﬁ ugszgue ﬁél&'iﬂdge §(Slheuser
desires to recei v& cf"‘?fgr‘?%%ﬂ‘fg“ S%WR%e recel ver carried

by that user WBuld stoAaeantplebfahystem messageaspcgtdemggﬁﬁbﬁgetrﬁsmlﬂedes
shown in FIG 7 ngg 9‘9'5'3#) e?%eafr@ hm
In the exanpl e shovvﬁ l?ﬁéw luch 1sﬁigre tg%Z posst ble eﬁgg\%h €

coverage area ’

“Another example of the utility of a system message is in connection
with the Traffic Sphttmg Flags. When a service provider has two systems
15 which have the same coverage area (i.e., redundant systems) or
overlapping portions of coverage areas, and would like to move traffic
from one of the systems to another, the followmg process is performed.
A system message as described above is sent out informing the
receiver of there is gomg to be a traffic change and the traffic change
20 information is a new frequency XXXXXX. The receiver adds this new
frequency to its scan list. The receiver should mave to XXXXXX frequency
and look for an assigned SSID or NRI on this other frequency. In a later
transmission, which could be one month later or it could be 1 minute
later, the Traffic Spiitting Flag is unset on one frequency and set on the
25 other redundant coverage area system. The receiver detects that roaming
traffic is no longer supported on this channel and moves to the frequency
it was instructed to go to by the message. Once there, the receiver
determines if the SSID or NRI and Traffic Sphttmg Flag i is set correctly.
When the SSID or NRI mformatnon stored in the receiver match the
30 corresponding transrmtted mformahon, the recexver stays on the
frequency (and adds this frequency to its scan list). When a match is not
" made, the receiver will go back to the frequency it was originally on to
make sure that it was not a mlstake When that frequency no longer
supports the receiver's roaming traffic, the receiver will start looking on
35 itsown (scanmng the band) or an SSID or NRI match.
‘Another way to handle traffic sphttmg is fot the system to unset the
Traffic Splitting Flag and let the receiver find a new system transmitting
- that receiver's SSID or NRI



wi th 32 possible Zones. A "Zone" is a single simulcast area which may be 20
associated with other simulcast areas in a coverage area through a

L1 [N
=T

123456789XXXXX. The service provider has the option to assign this LIDto
32 different di VI sions of a coverage area or Zone. The northern part of a

Ser Vi CRy g r's coverage area nay be Zone 1 and wolpctniseesorro t 25
12345678900001, whereas a southern part.is Zone 2 and transnmts
12345678900010. The Traffi & Splitting Flags indicate the

assi gnment of 4. groups. of raffic to a frequency channel)'
Each roaning re@’eﬁb@!!ﬁ %ﬂerstoocmprrhapfs yhe samg ldD and; 5 i g LI D
responds t Zone lelm&nay behsed bjrthifsame providep |drtdthéi§p15|vM's oithen a

receiver's H}ag is equal -to 0, the receiver searches for
anot her frequeng%wl the same LID and the assigned flag set equal
to 1. eagl) roceives s listralled asoan dist, which sentainsat:

1st Wor8 (M)onessmtmea&ﬂZoMEﬁSMtransmmedma redetermined 5 bits

2 b = pamber o e R L cplbed Kt I SnBTith 0755
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1st Word, Ca”emu% mtsaﬁntn@essewad&keew&ed&destco%ﬁ

gé
5" AR B 5 A et il il !
10 ch would otherwise be defined by multiple a single piece of
ndenuﬁcauon information is used, rather than muluple SSID's. This is
called network roaming information (NRI). A "Network" 200 is defined
as a collection ofmanyServxceArealeOand a Service Area 210 is a
_ conglomeration of coverage areas 100 which i is otherwise defined by a
15 plurality of SSID's. Thus, ina snnple case, a Service Area 210 shown in
FIG. 8 is the same as the eoverage area 100 shown in FIG. 7, and comprises
multiple Zones. '

An NRI consists of a network ldenhﬁcation (NID), a Service Area

(SA), Traffic Sphttmg Flags, and a 3-b1t NID multlpher to expand the
20 number of unique Networks

A Network may be formed by an agreement between several
otherwise separate service providers, or ‘may be a single large service
provider. In a Network, thereisa plurality of Service Areas, and in the
example described herein there are 32 possible Servxce Areas within a

25 Network, identified bya 5 bit pattern, but a Network may be defined to
consist of many more or less Service Areas.

As shown in FIG. 8, meachZoneofaServiceArea,oneSSIst
transmitted and at least one, but possxbly several, NRI's are transmitted, as
indicated by N1, N2, etc. ‘l_'hus, one Zone is potentially __a_ff_ihated_ with

30 multiple Networks or Service Areas, and would be required to transmit
corresponding NRI's. The boundanes shown FIG. 8 depict functional
boundaries, and not necessarily geographlcal boundaries. However, no
matter where geographically located, all Sennce Areas within a common
Network are required to transmit the ; same NID sequence or Network

35 identifier. Individual Semc« Areas thhxn a Network are specified by the
Service Area identifier. =

FIGS. 9 and 10 illustrate the manner in wluch the NRI is encoded in
the signal transmitted in each Service Zone. FIG. 10 illustrates a



Ti.me and cal endar information (block information words f2f1f0 = 5 001, 010
and 101) when transmtted, are defined to occur in frame 0, or

otherwise in the first vali-d frane followng frame 0. Ih a roam ng capabl e
system the LID together with the Zone, Country Code and Traffic Splitting

Fl ags occupy &QEG nd and third bl ock informatipn words i rPCHESISNYT0
The fourth bl'ock T nformation word carries thggthree available time and 10
cal endar information vvords and are sent in the fourth bl ock information

word position i noéﬁ @ﬁf gp z)g&dfegg Wora] hich
word at a tinme ov consecu au g,ﬁg
i nformati on wor dds We GG‘PW‘D‘_ED 'P'fﬁe!’(’ﬁgéf? Yiseto

An advantage of tdefine ae/NID, lelehicharelmedimiunnjml)dnimhwmﬁﬁornatlon
are delivered w d Bits A3-AO define the type of
message and a clg‘rséwa#&fggcgﬁ\%g?mé? which it is mtendtsg ﬁﬁlﬁ%‘om in
the table bel &w. As afl xkﬂrﬂh@“‘&slmﬂ’“@éﬁ‘gp\ﬁé\’@

message, recei veraddnssadort of FIG. 9y Thelthble below igiwesithe bit definitionst associatedul d

only ook at this v&ﬁﬁ?ﬁﬂﬁgtﬁlwggrof%yl 0 receivers which are using network

roam ng i nformati escrlbed hereinafter) to lock to
this channel shoul d | ook .at thls rres .o- : Also |nstruct|ons on Wmch

frequency to go- to when a4y

zone informatton can be _ . ; 0
0 0 Al'l nmessage alla‘lm.. ........... mom) u B Networ

0 0 1 0 Roam sa Bossn

I nstruction 3&; Em ’997""5 "’&sﬁ’ T| me Zor?g"mpmg%'mun

1 1 1 1 Reser v egl fo{soﬁomww 8 Sources\53 Mewage Nertbern
nmessage i s indicated, an additional vector |s adde@?g'mglg“tﬂﬂ of the
vector field. A receiver ggdqodes bl ock information s{. ge Type det er mi nes

i nstruction tygpe and which receivers should | ook at the

Bits VOV1V?2 are used to specify the vector type, such as numeric,
tone-only, etc. When the VOV1V2 are set to a value corresponding to a
particular type, such as short message/tone only, this signifies that the 12
bits d0-d11 specify a Service Area, Traffic Splitting Flags and Network
25 multiplier: For example, a0-a4 define the Service Area (32 possible) a5-a8
 are the Traffic Splitting Flags and a9-al1 are Network multiplier bits. The
Network multiplier bits allow for 8 times 4096 more unique NID's.
In certain circumstances when the network address has a system
message attached thereto, the 12 bits defining the additional NRI
30 information reside in the message field and the vector would otherwise
operates as a vector pointing to the system message in the message field,
where the 12 previously described bits also reside.
In each Service Area, the transmitted signal includes the NRI
associated with that Service Area. The placement structure of the various
35 parts of the NRI in the signaling protocol is shown in FIGS.12and 13. Ina
receiver which is roaming in a Network, a frequency scan list is stored
which includes a list of frequencies for which there is a high probability
that an NRI match will be obtained. The placement structure of FIG. 13
provides for a way to predict where the NRI information can be found. In
40 any event, when a match cannot be found from the stored scan list, then
. the receiver searches its entire synthesxzer bandwidth. Once the receiver
locks onto frame 0 on a particular frequency, a candidate frequency is
qualified or disqualified quickly.



nmessage associated with this block information word. After the receiver
has determ ned that it should I ook at the nmessage it processes the address

M0 . 08/.22300
PCT/ US96/ 00770 8 field and
vector field as normal but there will be an additional vector at t he

end of wheenmegor field. Only the receivers which are peytsosoés t o | ook

for a ness

age will look at this vector_because all the address/vec

tor

conbi nations will point at nessage wor 8 that are | ocated after this vector

5 which i
nmessage
been infor
and where
nmessage fi
nmessage typf
nmessagest.r
area out si
the utilit
Splitting
same cover
of coverag
systens to
syst emlftes
of there -

i nformatio
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s actual l i'n the location of the first 'rressagne word for

f i Bl Tl jllustratesthe placement structuze of ghe; 681D information s
wed four phh&@(hrh@@iﬁsio& Ru x%@xoﬁmwffrmsage t

t hi ssa e ce th recelv r, ent
iyt shown b g, 0 et e ol
onnauon in pham 2B |aeddb into umsm As Véhe;r aeti
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t he
have
0 expect,
t he

to the
ng
er age
xanpl e of

%?‘*ﬁﬁééﬂ %ﬁ?ms%agé??‘ g Bobetoe g form ancfper P, 21 71 ¢

FI agsAs\is el mdhg)uttvadme Hixisionanultiplexed systerhi ch
;ﬁ%\%{ﬂ % F@Ae ui fo irmve 1. raffg;;tﬂfﬁc roi?\ngglnggof
drarages F3 Bivifies, A deceiver capabls of degoding
mfgmto:uwmmbuamglczap 4% B8si torﬁparncugutptase by r
weérmetp}obmea at td tibfe s“éme% fidatels soiﬁé tdceiveRPame 20

Qapablé' of détodifid HirFhadion from one phase at o Hme; BUE can swi
to a different phase. In this case, a service provider can imtxa!ly assign a
receiver to a particular phase, but can use the system messages described
above to inform the receiver from time to time that messages will be
transmitted on a different phase. Finally, some receivers are capable of

“decoding mulhple phases and can therefore, as shown by FIG. 11, lock onto

20

35

an assigned frame quicker than a single phase receiver. :
In order to provide roaming service, all channels (frequenczes) ina

| system which are roaming-capable are required to transmit fully a

predetermined number of frames. It is required that all roaming channels
transmit fully a first predetermined number of frames, such as frames 0
through frame 7 with frame 0 aligned to the four minute time mark. It is
established, in this example, that frames 0-3 must be present and that these
frames contain the LID words LID1 and LID2 in the frames and phases as
shown in FIG. 11, It should be understood that the invention is not
limited per se to frames 0-3, and that any number of other frames may be
chosen as the “required" frames for transmission. Frames 0-3 are
exemplary of Frames 0-N.

lummnthephaus,LnDlandlmDa:uecﬁﬁwtbyomefnunesothata
receiver assigned to a specific phase is able to determine its desired SSID
presence in the least amount of search time on each channel, and to
balance or distribute information overhead among the phases.

The placement structure shown in FIG. 11 provides a known time
position to allow for quick pzocessing of candidate frequencies when a

_Teceiver is roaming. If the roaming decision can be made on the basis of

LID’s only, then 4 (frames 0-3) channels can be processed every four
minutes. Since frames 0-3 must be present, a fast scan over a large

have t he
ortions
the

ecelver



frrequency to its scan list. The receiver should nove to XXXXXX frequency
and | ook for an assigned SSID or NRI on this other frequency. In a later
transm ssion, which could be one-nonth later or it could be 1 m nute .
later, the Traffic Splitting.Flag is unset on one;frequency and set on the
25 other redypdgpsgoverage area system The receiver det ecrGI/USISMOMBani ng
traffic is no longer supported on this channqb and noves to the frequency
it was instructed to go to by the nessage. OnTe there, the receiver

determines if the S . d Traffic Splitting,Flag | : ly.
When the SS1 D or PRI P S ROSIE s Speotalitichectin & REME 50"

correspondi ng tr aneming capabl¢ chanmelss NLIDZis transotitted ondy ins eagh phase once

frequency (and aggs clyileantll EHDIGE Graristhittbd b6 fouk Hames) bR i éithPhabé (ROt
made, the receiv A V\nkh_&g‘o k to the frequéncy it was originally onto
make sure that itatgRs ®3 "i’st ake. When that frequency ho | onger

supports the Secei ver For spstemsqusing baly SSIDe foraroaming caprdination betweeni ng on
35 its own (scargyngg ﬁiﬂﬁn%ig areh (servide Wred)nd'RIRTE for network wide
Anot her way to handle traffic 3 ITtting is,f,0f the ste 950 unset iﬁh
Traffic SplittingoRmieliie manddiory oreeguired 4 brames (Fames U3) 8 AcepBiable I g
ghat recei ver' lsI-SBisD:ase. eévery frame transﬂiﬁtﬂﬁb?@ﬁ?d to carry the bl_:)ck b
and Zong vallﬁ@mﬁ%&?ﬁgﬂf%m%éﬁg%%éﬁﬁ?gﬁﬁg Inllrel‘g@ﬁ{c%crls on
other channell¥ to carry bot mformation words I9C, and ;141 Re P@P“&Sﬁ?‘mfll%“fcan
list, which cont didentified during the mandatory frame time. During the rest of the cycle,
any frame received is examined and eliminated if the SSID does not
match. However, the absence of the protocol in any frame other than
frame 0, 1, 2 or 3 cannot be used to disqualify a channel. Thus, during a
15 “fast scan” through the bandwidth procedure, a pager may look for signal
in the protocol in frames 4-127 and if signal in the protocol is detected, the
pager would examine block information word 000; if no match is made,
then the channel is eliminated. Those channels identified in such a "fast
scan" process during the mandatory frames which could not be detected in
20 frames 4-127 would be examined in frame 0, 1, 2 or 3 in order to determine
the SSID. S | |
"T" refers to the optional presence of three block information words
sent out in frame 0 on a rotating basis to indicate time and calendar
information, as described above. The "T" type block information words
25 are sent out in all 4, 2 or 1 phases depending on the system operating
speed. It takes 3 cycles to completely refresh a receiver with a complete set
of timeand calendar information (5 updates each hour). The
time/calendar instructions are optional, but when carried by the system,
are required to follow the rotating pattern of one selection in every cycle.
30 This format provides a known time/calendar position to permit a receiver
" to quickly process the candidate frequencies when roaming. The
rotational sequence is changeable so that a “T" block information word
format 101 is used to send a roaming system message when needed.
In terms of the LID placement rules, the present invention is
35 directed to a method for communicating messages to a plurality of
addressable receivers, the method comprising steps of:
dividing a coverage area into a plurality of zones;



5 least one SSID. In each Zone, an SSIDis transmtted in a predeterm ned’

nunber of frames, as will be explained hereinafter in conjunction with
FIG 11, Turni Ng N0

desi res coverage over a | arger reglon or to receive nessages on

mul tiple frequencies, 10 which would otherwi se be defined by nmultiple
SSIT sw@,‘&?ﬂgl e piece of i dentification infornmapcmosssmorreed, rat her
than multiple SSIDs. This is caIiSed network roam ng i nformation
(NRI'). A "Network" 200 is defined as a collection of many Service

Areas 210 and a _Servi cte Area 210 is °gl‘f:] ?‘; coverage ar eas
100 which is ot3SERN % ﬁ&&eﬂfea‘%aﬁ%’aﬁ% e@é*i in a

si npl e caseqmpn&rahlwtﬂrleealzxehmmerandazonﬂllm&iérssmhdhm as the
coverage e Jrah jadkiMer if chiron! thidREh6@R thoétige area, Md kinil © ZOnes.

An NR h F‘F networ k |dent|gb atloréﬁéNl a Service Area

(SA), Tra?ﬁeﬂ éﬁT (AR 18 §,rQv ?‘tlpller to expand the 20
nunber %f uni qwonhgmakhnstonerecewersubd&ibedﬁwmgwmgmmshy an

agr eenent. t ders, or ma
9 heﬁbm%e?a‘fﬁéﬁhr network!d &gk §g°e ﬁ%&aﬁaﬁgﬁiét et o) y

be a singl ervi ce rOVI t ere1s a pIurallty
of Service %z@” t ORA Papticylar c covera @)@Jﬁﬂrl e described herein, there are 32
possi bl e Servi genérating avsigmah for t2énsisission lin eacleabné, |thdstylah 5 bit pattern,

‘but a Net. ﬁnﬁﬁé‘ fiat Sine €SS Service
Ar eas. e Rgeagﬁané‘%wr?ﬁe ares IHI n .eac Pgerw ce Area, one
ssiD i 10 within a,coverage arep, & flm&SQmBﬁémstPi‘BE'aﬁ NRI's are
transmi tteﬂnmt.ycles, eachrtithe zyeld compiising\& plﬂahty Ehmseqminme | s

potenti al | cﬁ;e?ﬁké"ﬁfe tfﬁﬂrtﬂeﬂllf ﬁe\‘lﬁh T&Hﬁ#ﬂe‘g eas, and
woul d be rged edéto t1 ans ‘{Prii? espondi ng ﬁk he oundar| es
shown FI G“ ’E)szfmﬁﬂetlsl sighal; a6'@undar| es, and not necessarily

geogr aphi cal amdmwtmg thbsqmatin each zone. mat t er where geographically

transrt] the sorireii 8BRS 14 b Mikeleif ditHiipcrure AOF NI a1 (90,
Areas Wit th"pie QQSH’ isdsefyldn qunection wi éﬁ“é B8 ca i dentifi er.
FIGS. 9 anﬂetioibrkmidetmanmg hAMersuppoﬂbdcdn 4 Inhaﬁdm are rexquiredetd | 0

appear at least once during a first predetermined number of frames, such

as frames 0-7. For shared cha:mel operation, the service providers who -

20 share the channel agree to support each others NRI placement rules in

frames 0-7. This allows a pager to cperate without distinguishing the
" presence of more than one service provider on the channel. Nl—NlO in
FIG. 12 represent 10 dxfferent NRIs .
. All NRI's snpported on the channel are requn'ed to appear at least
25  once during frames 0-7. The NRI's are also required to appear in any one
~ of the 128 frames that the calculations determine them to appear.
An expected or predicted position for an NRI is determined by the
following set of rules:
(@) Each frequency or channel transmithed ina network is

30 representedbyanumberintherangeofﬂ-7 M = Modulo8 of Integer [Freq
kHz/Channel Spacing kHz]

- () N =Modulo8 of NID (same as 3 least s:gmﬁcant bits); -
() C=cycle number (0-15); and .
(d) Expected frame=F = Modulo8 of [N+M+C]

35 According these rules; it is possible to search 8 consecutive
frequencies for the same NRI in the 15 second (8 frame) period at the
beginning of each 4 minute period of time. The phase chosen to carry the
NRI is the same phase as that carrying the LID. It also causes the NRI to




the signal transmtted in each Service Zone. FIG 10 illustrates a

WD 96/ 23390 PCT/ US96/ 00770
10 conventional 32-21 binary coded hexadeci mal (BCH) address word,
whi ch is well known in the art. The first, 21 bits, d0-d20 of this
word are useQudfemsase defi ne an NID, 12 bits of whi ch are useluseeeaTIuel y
i dentify 4096 . - networks, as an exanpl e. FIG 10 illustrates
t he vector vvord_structure associ at ed vvith t he address word of FIG 9.

The tabl e bel ow es t e bit defi S Ci iyl or

word of FIG 10. m eacg(fy:p al?evm%ﬁ ES%&)EV?%%& EH(}??MEQ

speci fy the vect thecgsp@f amccﬂvmlmmdrwhere two systemes haveoverlap. Thien t he

VOV1V2 are set tgﬁaﬁ H@h&'ﬁesﬁ.ﬁ&k@%ﬁ@ RdioWer INRB"overhead? fof €adeswhet@ahe such as
i

short nessage/to only S hat the 12 " bits dO-d11
specify a Servic ﬂfréei& l%? h%ﬁ\ﬁ gFlags and Network 25 multiplier.
For exanple, 80 a4 deGenm'allhmgiéthH Placemenbryles invglves placing the NRI in e
the Traffic Spli bhedd aMir3f pretieteritingd nuiber NJf WRirkesTdhll i provitingifésa The
predicted frame position using modulol arithmetic based on the frequency

of transmission, 3 least significant bits of the NID portion of the NRI, and

- the cycle number (0-15).
10 FIG. 13 illustrates an example in which 10 NRI's, represented by the
numbers 1-10, are carried on a channel with mixed or no traffic after frame
7. '
An example of how a pager predicts an expected frame is set forth
below: |
15 Network ID (NID stored in capcode of pager) = 2,008,123

(same result if use the over the air value)
Frequency to be inspected 885,375.125 Khz
frequency not necessanly an actual frequency, but used for this
20 example) - '
Channel spacing in this RF band = 25 Khz

Present FLEX Cycle Number = 13



Network multiplier bits allow for 8 times 4096 nore unique N D s.
In certain circumstances when the network address has a system

7 VU
information reside in the nmessage field and the vector woul d ot herw se
operates as a vector pointing to the system nessage in the nessage field,
where tinpdsaspoevi ously described bits al so reside. PCT/US96/00770l N each
Service Area, the transmtted signal i udes the NRI associated with
that Service Area. The placenent structve of the various 35 parts of .
the NRI in the signaling protocol is shown in FIGS. 12 and 13. In a
receiver which is roaming in a Network, a frequency scan list is stored
whi ch i ncl udes aMl- €hamrel/Nambenci es for which there is a hi.gh probability
that an NRl nat asWhk »R 014 A3 T r of FIG 13
provi des for _a mﬁ?%&%fg&?&ﬁ\&gﬁgst Wﬁ?%@%l Z)%S%{étlﬁsbe found. In
40 any ev ARh a match cannot _ be found fromthe stored scan list, then
the recd ver segvieh®s its entire synthesizer bandw dth. Once the receiver
| ocks onto frame O on a particular frequency, a candidate frequency is
qualified or disqualified -%ui'ckl Y. - WO 96/ 23390
PCT/ US96/ 00770 - N Network Address@Number | | ystrates the pl acenent structure of
the SSID i nfor mNfbdalo 8 (2,008/128) £3ur phase (time division nmultiplexed)
expansi on of theNf=r331rre structure shown in FIG 1. Wen a single phase
systemis used, then all of - information in phases A, B, Cand D
col laps® into the phase A Wen a 5 two phase systemis used, then phases

A and B col | apseC tQydé Neimbe? Mod 8= Modulo 8 (13) = 5
Expected Frame F = Modulo 8 (7 + 3 + 5) = Mod 8 (15) = 7

15 Thus, the pager expects that its NID will appear on this channel in
Frame 7 during Cycle 13. It will also appear in those frames which
Modulo 8 (Frame #) = 7 if they are transmitted. To determine which
frame outside of the first N frames the NRI is present, the location of the
NRI within the first 8 frames is known and its location is precessed (or

20 offset by one frame higher) therefrom in subsequent cycles. Therefore, the
expected frame location can be determined in any subsequent cycle on the
basis on a known position in a previous cycle.

The receiver determines which cycle is being transmitted once it is
locked onto a channel and determined that the network bit is set. From
25  the frame information word in a frame, the receiver determines the cycle
number of the current cycle being received, as explained above in -
conjunction with FIG. 4. Thus, the calculation of the expected frame in
the current cycle and succeeding cycles is made, recalling that once the
expected frame is known in one cycle, it is precessed one frame in

30 succeeding cycles. Consequently, the expected frame outside of the first 8
frames can also be determined so that a receiver can locate and decode an
NRI outside the mandatory frames 0-7.

In summary, according to one aspect, the present invention is
directed to a method for communicating messages to a plurality of

35 addressable receivers, the mathod comprising steps of:

dividing a network into a plurality of service areas, each service
area comprising at least one zone;



one phase and phases C and D col | apse together to form anot her phase.

As s well known in the art, a tine division nultiplexed system wth
mul ti pl e phases A; B, C and D provides certain traffic handling

advant ages for a service provider. A receiver capable of decoding 10

i nformati on fwovsasmey a single phase is assigned 10 a parti crCHUsswhemo by
the service provider at the tinme service 1is_nitiated. Sonme receivers are
capabl e of decoding information from one phaé@ at a time, but can switch

to a different phase. In this casg vice provider can initially aSS|gn

as
a receiver to a [FEHBNNG reas a"%“mg'&f’ nelyyork soaming:identifier i
described 15 abaomprisesnat deast ahemedeideauﬁ‘érandtmmvfcoaremehﬁﬁer m&sages

will be tra !lg% t :Bnﬂ are
capabl e of &ﬁglog{eeg r?l Héﬁ% aiég’es ané can '{@ere ore, 1S 211 Qv%ni %ye
FIG 11, lock ont‘E’eal en 1' 9%1 SMYWP@K@{W aa\eswngk.e phase
receiver. kaotirqg Hest leastiir@viedeivepaubseaibed for fe€eiving mebsupes

{ranamit ful y' " i °?%§5ﬁ§§1'¥§9* Bk ReBlOH ARG fadfhe @8%4%% nat

all roaning chann‘@,ﬂtbthﬁ‘t least,anerpartiqulannetwiorkist predet ermi ned nunber of
frames, such as franeseferating 4 bigRuDfor tiainidsivh i ehéloEBnd) thbisggall to the

028 st be pr Z‘Eeﬁ?%ﬁé%hgs%st ﬂ%%ﬁ%%@%vg%g@aa#‘wﬂ' Sw?e%ﬁ%«@asg? {1 D1 and
LID2 in the fHamRe hatsincludes a service,aaa ¢omresponding to| that zeng, dhe signal

under st ood t hat té&x{ﬂﬁﬁgfalpmralﬂyf&tconsecuhbbfﬂrh@@yﬂ@s"  efch litnd éyates 0-3, and
that any nunber of_ o t he

f d f
for transm ssion.“FrR r réﬁ‘g?légagfconémy{e &%‘S‘dﬁli tﬁ'rmetb' UI re rames
Across the phasesldentl@gr MSQMﬁemmmdmnbtbmrsen@lgﬁbrac

recei ver assi gnedrquh Bétweenih AfAsthissioh! feed Bi%nht andsder 8flaSSI D

Pl ance or i & ri ﬁﬁfﬁ%ﬁaﬁﬁw‘eﬁ@a{f%@sﬁﬁoﬁﬁﬁa@?%ﬁ@ o the héwork

pl acenent st ruct uraansingvidentifier;@ndi1 provi des a known time 35 position to
al l ow for quick procestgm Qﬁ@g Firl e&IEoKd. €S When a receiver is

(r)(r)]?)r/n’ n'?helnf 4t ?fGr ;(r)rg;n Bﬁfﬁﬂuhm on_capn bF @ngre%‘gggégel basi St?'fblﬁ LID s
m nutes. Since fring mdwmetw q@memm zones. aghus,c&n meentanwmw is

20  further directed ‘to a method for commumcatmg messages to a plurality of
addressable receivers, the method comprising steps of:

' dividing a network mto a plurality of service areas, each service
area comprising at least one coverage area, and each coverage area
comprising at least one zone;

25 " assigning to each network a network roaming 1dent1f1er which
comprises at least a network identifier and a service area identifier such
that the network 1dent1ﬁer is common throughout a network, the service
area identifier for ldennfymg a service area within a network;

assxgmng to each coverage area a coverage area identifier which

30 comprises at least a local area 1dent1ﬁer and a zone identifier such that the
local area identifier is common throughout a coverage area, the zone
identifier for 1dent1fymg a zone within a coverage area;

stormg in at least one recewer subscnbed for receiving messages in
at Ieast one particular network a parucular network roaming identifier

35 assoc1ated with the at least cae particular network,

~ storing in at least one receiver subscribed for receiving messages in
at least one partxcular coverage area at least one particular coverage area
identifier associated with the at least one particular coverage area;
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12 bandvm dth |s made possi bIe usi ng synbol rate detection to identify

per cycle and LIDL is transmtted every f our frarres once in each phase (in
at least frames 0-7). 5 For systens using onIy SSID s for roam ng
coor di NnW0iss3et Wween zones wi-thin a coverage arecaPCHBSMIOTOArea), (no
NRI's for network wi de roam ng) the nmandatory or required 4 franes
(frames 0-3) is acceptable. In thi's case, every frame transmtted is
required to carys %h.el bl ack Ho mformatl.on rd 000 and § he mandatory

franes 0,1, 2. mm‘f% LI FACYLZANE, B EMPRN or mat i on wor ds
000 and 1nduﬂmahyasmnem<uke-oammg ldmﬁﬁei'lcortespondnggttdaa mandat ory

et
cannot Sbe thatt uﬂeslthquwnd,msghahcmhpnﬁhgapwﬂyg)f&ohﬁecdﬂvest scan”
S o i ok EY
then the Mehmalgébmoﬁﬂﬁmﬁipbmmmﬂaomm oStlteh a "f ast

e TR RS R SHE LGBl Wbl O oL, 1, 20
the SSD. %mgt'éq%'oﬁ‘ Wéﬁ%ﬁ& fifite bl ock
i nformat i cbemg)latahed in at least a first predetemuned number of ordered time slots
of each time cycle; and
transnuthngthesxgnalmeachzone o
* FIG. 14 illustrates a frame offset mechamsm whrch enables a
15  receiver to scan frequencxes in every frame whxch are offset from its home
frame as indicated. This frame offset method is useful in situations where
a receiver is straddling an area where there is two or more possible
matching frequencres in the same coverage area. In order that a match on
any of the possible frequencles can be achieved, for each frequency of
20 'whichcoverageisdesn-ed aframexschosenmwhrchtherecewercan .
match SSID information, which is different from the frames for the other
frequencies. For example, as shown in FIG. 14, the frame chosen in each
frequency:soffsetbyoneframe Otherframescouldalsobechosen
Consequently, the receiver is able to detect all SSID‘s smce each is assigned
25 to a different frame in the cycle.

Turning now to FIG. 15, a procedure by whlch a roaming recewer
decodesamessagemllbedescnbed Fromtheourset,itshouldbe _
understood that there are a variety of receivers capable of roaming in
accordance with the present invention, includxng single frequency

30 receivers and frequency synthesized receivers which can lock to any .
frequency in a predetermmed bandmdth. Also, both of these receivers
may be fixed phase, variable phase or mulhple phase receivers.

Regardless of receiver type, when entering a new area in which a
receiver has yet to lock onto a signal transrmtted in accordance with an

35 established protocol, it is lik..ly that from the last message reeewmg
session the receiver has an approximation of the occurrence of frame 0 at
some frequency. The accuracy of this approxrmation is dependent on the
crystal oscillator in the recerver




sent out in frame O on a rotating basis to indicate tine and cal endar

I nfQrmati on, as described above. The "T" type bl ock information words 25
are-sent out -in-all 4, 2 or 1 phases dependi ng on the system operating
spéed. It takes 3 cycles to conpletely refresh a receiver with a conplete
set of WoRma®e cal endar.information (5 updates each haerjusssinaro
time/cal endar instructions are optional, but _when*tarried by the system
are required to follow the rotating pattern d® one selection in every
cycle. 30 This formt prow deé\sa known time/cal endar position to permt a

recei ver to qui 8k Feceiver-akiemptate detect gaergydn thearotasahemg.

The rotati mlassmqa o:svdtidn@eqiémeao Wieh the r&'ceukérdﬁb anrssmrmt i on
wor d forma% E&H ﬁd?ﬁ ma(m% \é@'% needed.
In terms of the F acefre e present |on 'S |rected

to a method for Wg ka‘%!ﬁ% $‘% gptmn, the progedurean| e

receivers, thg mg‘obmb m&lsiquf ﬁieeﬂuwehart di viding a coverage

area into a plurality S, .
PCT/ US96/ 00770 1Y Lte{:o.ﬁﬁ once &meom%ez #380nd, the recgiver can detect

assi gning to eactndosrsmpare the SSIR infarmation enceded du the trassmitted gignal with
conprises at | easts stotedSSIDsINGGrmativil. | Thig procds & perfermelt aédoriing touhe t hat

he 1253 R Al W £ )l
storing in atl0 eafgtm‘éﬁém dp steph320, the-teceiver can locatenigs assignedfra
at | east one par tde@dﬂéthmmgk(sﬁamm itirestep @8Ot i fi er associ at ed W th
the at least one partigylale:C e ¥fDThtRe transmitted signal does not match with
' the SSID stored in the receiver (accounting for the current frequency of the
receiver), then in step 34(_), the receiver switches to another frequency, if it

15 is capable of doing s0. When the receiver is a single frequency receiver,
then it cannot tune to another frequency and will enter a time-out mode
and/or a message is optionally displayed on a display of the receiver
indicating its inablhty to receive messages in that current location of the
receiver.

20 " When the receiver has only NRI information stored in it, then
from step 300, the procedure goes to step 350 and looks for an NRI match,
taking into account the NRI placement rules of FIG. 12 or FIG. 13. When a
match is found as indicated in step 360, the receiver locates its assigned
frame and decodes its addressed messages in step 370.

25 ~* However, in the event that a match is not found in step 360, in step
380 the receiver tunes to another frequency by referring to a recent list of
frequencies where matches have been previously found. When no such
list exists in the receiver, then the receiver begins scanning across its band
to look for energy in the protocol and the process repeats from step 300.

30 When a single frequency recejver subscribes to Network coverage,
then if a match is not found in step 350, a message is optionally displayed
on the receiver that the user has gone  outside a subscription area, the
receiver is not functioning properly, or the service provider is not
transmitting information on that frequency A time out period is initiated

35 and the process repeated sorme perlod of nme later in an attempt to find an
NRI match. '

Below an example of a scan list is shown. Generally, the first entry
in the list is the last frequency and associated SSID or NRI that the receiver



generatlng a signal for transm ssion in each zone, the signal
|ncIud|ng at Ieast one coverage ar ea |dent|f|er correspondrng to a zone 10

tlrre cycles each tlrre cycle corrprrsrng a pl urallty of consecutlve tlrre
slots, the coverage area identifier being located in first predeterm ned

nunber“ﬁm slots of the signal; and _ t r pp/iRdcioo™ t he signal
in each zone. 15 Turning to Fh 12 a placenent architecture for
NRI i nfornmation wi || be described®which is useful in connection with

coor di nati,n . de R, s port.ed .o channel
are requi rl%‘g‘efjcf" W g’éﬁ‘{]gﬂéw Wg i‘fﬂ‘@ rm ned
nunber of ahramatedlfuh]uency Ihus,mavéritterﬁpts taﬂetletb thedaste! operati on,
s e R Y it s i, Aot

others N

me
oper at e with maf*mmzr#\ﬁ J ‘?’.'.m_a.t}S’Pe%ﬂ han one service
provi dSr dnfarmeatidrannel . N1-N1O in FIG 12 represent 10 different
NRI s. : Al NRI" s supported on the channel are required to appear
at | east 25 onig HEE Eg frames 0-7. The NRL's are also required to appear
I n any one 8 frarre§§ﬂ?at theN&I cul ations determne themto
appear. " An expected or predicted position for an NRl is
det er mi ned by g&w if ol I owi ng set_ of rullﬂ’é (a) Each
frequeacy or. CE | ¥ransmtted [.n_a networ 1is 30 represented by a
numbed0i n the Freapengy20-7. M = MSPR08 of Integer [Freq kHz/ Channel

Spaci ng kHz]  Frequency5 (b) N £8¥D3ul 08 NIDN D (sane as 3 | east
significant bi ?'ﬁ‘ﬁ‘g@ (c)__C=cy 1nun‘ner (015); and
(d) Expected fra E I\/bdul 08 .of [ N+MtC] 35 Accordi ng these

rules; it is p§§%‘l‘4§!‘§3’#o sear ch 8~Tohsecut 1 frequencies for the sane
NR in the 15 Feepreeicy N f r ane) PESSIDIN at  t N3D1 begi nni ng of each 4
m nut ggperi od of tinme. The phase chosen to carry the NRI is the sanme

phase as that carrying the LID It also causes the NRI to

FIG. 16 shows an exemplary electncal block dugram of a receiver
400, and particularly a selective call receiver, according to the present
invention. Coded message signals transmitted are received by an antenna
20 402 which couples to the input. 403 of the receiver portion 404. The
receiver portion 404 preferably is an FM receiver. The received coded
message signals are processed by recewerporhonﬂ-tmamarmerwen
known in the art, and provided at the output 405 as a stream of binary
information. The output 405 couples to the input/output (I/0) port 406 of
25 the microcomputer 408. Receiver portion 404 optionally includes received
signal strength mdncatmg (RSSI) means 438 which also connects to the 1/0
port 406 of the nucrocomputer 408.
Mcrocomputer 408, which is embodled for example, by a Motorola
MC68HCO5 series nucrocomputer, performs a variety of functions,
30 including decodmg the binary information. Microcomputer 408 includes a
CPU 410, oscillator 412, timer counter 414, random access memory (RAM)
416, read only memory (ROM) 418 and alert tone generator 420. CPU 410
controls the operation of receiver 400 and processes the zecewed coded
message signals. Oscillator 412 provides the clock for the operauon of the
35 CPU 410, and provides the reference clock for timer counter 414. The
oscillator 414 is controlled by a crystal, not shown in the diagram.
Assigned transmission slot and channel 1dentxf1cabon information and
 pager addresses are stored in code plug 422, which is a programmable read
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14 . shift one frame each cycle which alleviates possi bl e "shadow'
probl ens in © the caseof a receiver | ocated where two systens have
overlap. This pl acement sequence has a Iovver NRI  "overhead" for cases
where the | carries less than 16 NRI's. 5 FeinRogedr¥o NJ.
the NRI pl aceﬁa rul'es involves placing the NRI |n one of-a first

pr edet er mi ned nunber | of franes, and provididfgy for a predi cted frane

posi tion using nodul ol arlthrretlc based on the freguency
transm ssion, 3 Imﬂytmgngmﬁugbnt ablqlmtaltyimasahkpmgmmahlem ey and

tlgeNglyw e number ¢ E!tiﬁow In adcﬁ'n@n e SSID/fFitbhAfor And NIRD| ehl n Wlm ch
s P oo o Mt oo ke g 82 e A 13 I
a pager predicts storeesqulecplug informmtion when fthe réceiver 40065 initially turned on,
Network 1D (NigD Séﬁzrﬁﬂstbfh ﬁﬁ%%é? ihel@aﬂ%r&cexv&i Oﬁéivili% contains the (same
result if uset heﬁoveri" ?\1& ntroﬂ ti-n re%gt%ggc# ?
i nspect ed 885, 375 13Wag%, co e miczoromRYter, oP ¢ W &ct ual
f requency, but usindhvides suhh ?ragrammtdre:)ontrollmg the decod@igoftransmissiong i n
this RF band = 25sll§f' Identify information|'cRafrfé] ideRtfitatidr itfdPRation feceiver

address, receiver scanmng frequency lists, NRI information, SSID

10 information, and other receiver functxons Alert generator 420 generates

an audible alert signal upon reception of - a message.

When the receiver 400 is mittally turned on, microcomputer 408
functions as a synchronization means, enablmg the receiver 400 to
synchronize the assigned transmission slot, after the receiver detects

15 information in frame 0 and synchromzes to the transmitted signal.
Microcomputer 408 also functions as the decoder for decodmg channel
identification information, LID information, NID information and pager
address information. Microcomputer 408, in conjunction with frequency
synthesizer 424, functions as a channel selecting means 426 used to control

20 the scanning of the receiver 400. Microcomputer 408, in corqunctnon with
power switch 428, provides a battery saving function for the receiver 400.

FIG. 17 illustrates an example of a transmitter station 500 useful in
accordance with the present invention. Transmitter station 500 comprises
a paging terminal 502 used to enter messages originated in a home or local

25 area with respect to a receiver, as indicated at 504, or the messages are for
receiver that is roaming outside its local area, as indicated at 506. Messages
for a roaming receiver which are originated outside of the coverage area
home or local area of a receiver are conveyed to the paging terminal 502 by

" a hardwire interconnect with a paging terminal in the home or local area,

30 such as a dial-up or hardwired phone line, or by means of an RF signal,
such as a satellite receiver.

Messages entered into paging terminal 502 are processed for
transmission into the signaling format or protocol described above, and in
the aforementioned patent, or another suitable signaling protocol. The

35 messages are placed in queuss corresponding to the frame to which a
receiver is assigned. The output of the paging terminal is coupled to an
RF transmitter 508 for transmission via an antenna 510. It is appreciated
that the paging terminal 502 optionally controls more than one
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Chanl’-lﬂl M'mnr . - - " o
35, 415 Modul o 8 (35415)=7 5 M =7 N Net wor k Addr ess .
Nurber _ - Modulo 8 (2,008,123) =3 N=3 10 C
Cycl e bd 8 =Mbdulo 8 (13)= 5 Expegpicpiistgmaiid F = Modul o
8 (7 +Wd 8 (15) =7 15 Thus, the pager expects that its
NID wi || appear on this channel in 21 Frame 7 during Q/cle 13. It will
al so appear in those frames whi.ch - - Nodulo 8 (Frame #) 7 1f they are

transmi t t dtAnsmitter, @8 injawidearen Sﬂnﬂcﬂtrmm aw\chronmm o6t N franes
the NRI i sinemgﬁe&tansﬁ\merb%atsxﬁmast rokided t Vasioud fhetiddst 8 franes

{her ofr omiPh e ale 62 iinsBlBi2sE hle é@m‘ﬁf s’ deseibed I USame [ ogati on
can be detRatentiNo 4, W@&G@iﬂ!‘e@ﬁalcycl e on the - baS| s on a known
positign in a [FifiheRre; i loder to provide for global synchromzatlon of
transmitters to ftame 0as descnbed above, a synchromzahon module 512
is coupled to the paging termmal 502 'l’he synchromzatnon module
comprises a global posmon system (GPS) receiver 514 and a timing
'module 516, which together enable the paging terminal 502 to determine
10  an accurate occurrence of frame 0. Instead of a GPS receiver 514, another
time standard signal is momtored by suitable monitormg devices.
It should be understood that although the invention has been
described in connection with a parhcular signaling protocol, the invention
is useful in connection with any synchronous signaling protocol.
15 ~ The above description is intended by way of example only and is not
intended to limit the present invention in any way except as set forth in
the following claims. |

What is claimed is:



The receiver determ nes which cycle is being transmtted once it is
| ocked onto a channel and determ ned that the network bit is set. From 25

the frame information word in ‘a mﬂgﬁlﬂ“lﬁll‘ﬁﬂﬂver ‘determ nes the cycle
nunber of the current cycle: bel xpl.ai ned above in

conj unction m&hﬂggksg 4. Thus, the tal'tulatifon®of: the expectﬁer SRR T70"
the current cycC an succeedlng cycles is nade, recalllng t hat once the
expected frane is known in one cycle, it is BZecessed one frame in 30
succeedi ng cycles. Consequently, the expected frane outside of the first 8
frames can al so be determ ned so that a r€kAIMSr can |ocate and decode an

NRI outside the mandatory franmes 0-7. “I'n summary, according to
one aspect, the present inven directed to a netho for

comuni cating nessaged: toAaF“ﬁH‘&a;#Ft‘?m“@Sa%W@Fd@BF Of {he

net hod conpri si ngecdivgrs, tife. method compnsxdg\stepsrng a network into a plurality

f
3\0 Sg/f \ngggoar 8as, eaciwiAing & hetwork At6'd pﬂﬁ% %f B&rvide JrstStea&F?e&%e

PCT/ US96/ 00770 Aarea comprising at least one zone; _ 16
assi gning to each net mgt\mgrbtmhktetwar& agetwork rdamtingvidentifier whictonpri ses
at east a net vordsehsifah ot kit 8 Mn0oRCidihARer i o AL hivhigBhfifler such 1ot

t he network |dent| 'S CO SErvi ce
area identifier e*@emm e!ap r‘§ cemra%ahmahpnt a netvaek.therservice
storing in atiol ea&éa mm%wﬁrenﬁmgral setvicé area withinva n@tworkgages in

bR O o oo M Yl i g 5011
for transm ssi on influding,at least one,getwork oaming identifier ¢ correSP
network that includes a service area corresponding to that zone, the signal
comprising a plurality of consecutive time cycles, each time cycle
15 comprising a plurality of consecutive time slots, the network roaming
identifier being located in an ordered time slot based on an algebraic
relationship between a transmission frequency of the signal, an order of a
time cycle, and a binary representation of at léast.a portion of the network
roaming identifier; and :
20 transmitting the signal in each zone.

2. The method of claim 1, wherein the step of generating
comprises locating all network rommng identifiers within a first
predetermined number of time slots in a cycle for each transmission

25 frequency of a signal transmitted in a zone.

3. The method of claim 1, wherein the step of generating a signal
for transmission comprises locating the network roaming identifier in a
particular one of N time slots, where N is equal to a predetermined integer
30 representing a predetermmed number of time slots, the particular one of
- N time slots being determined by a modulo N mathematical operation of
a sum of a cycle number representing the order of the time cycle, modulo
N of an integer representation of the transmission frequency of the signal
and modulo N of a predetermmed number of least significant bits of the
35 Dbinary representation of the: netw_ork roaming identifier.

4. The method of claim 3, wherein N is equal to 8.



i ncluding at | east one network roam ng identifier corresponding to a 10
network that includes a service area Corresoondl ng to that zone, the signal

yCTC

.c.e.mpu-s-l-n-g—a—pl-uma-l-l-t-)h-gi—c CUt] Ve T 1-ME CY Clmietmmmgepresiat=teire

conprising a plurality of ¢ Bili "ll lots, the network r oani ng

i dentifier being |located in sl ot based on an al gebraic

relati gkﬁP&etween a transm ssi on frequency of the sicpgdecnndo Or der of a
cycCle

15 tine and a binary representation of at |east a portion of the

net wor k roaming identifier; and 23 ’ transmtting the signal .in
-each zone. The LID pI acement rules and the NRI placement rules
are i npl erlent dhetmethodaof daine b wherein eachs servicearea hemprisessakt i nvent i on

o ur ol 1y IRl SARHEE dida Slkdddhobetagt diEH irhpldhhs 1Bt afe ts?eSs of :
Gl Vi i g 22ney she REP if SSSIBBING: SAFEe; COPECSInG RENES 10 SRR VeBHRR ¢
area conprareaagcoverdgecarea tdmﬁfhvwl'agempuseﬂtdemaﬁomimeage ar ea

COMPI1 5 NidRhtifigF Bhd AFreQBEAtIfEP such that 131 ﬁﬁmsnet work a networ k
roamng i dent| r| s 3ast &’e dentifier and
a service ¢Am@m M%W‘Se quﬁei ﬁﬁﬂ%ﬁfr rjl ® is comon
throughoutzmenwl&hhcovbngeam, area i dent ifier for I dentifying a

service area Wigh erage area
a coverage, area |c?eer?a ? vv[én% alcfgr es %?J : eas? ﬁoca ar ea
i denti fi erlosptinga ﬁmm ?&%W‘F&@F& to a zone I“Gﬁﬂ#‘ %rea identifier
i s conl®n tdvevagsareh mathaata@ks@mdeteﬁuﬁubmherofotd&ed tilmeer f or

i denti fyi ngoa Sf¥aeh é‘lé’g_.l@ coverage- area, storing in at |east
one receiver subscribedfor receiving nessages in at | east one
particular network a particular network roamng identifier 35 associated
with the at |eat mselpetlveall receiver comiprising: _ stori ng in at |east

one receiver sup t one

particyl ar cover age ar ea a{ ‘f’eas % &ar ié cﬁ%r! % v d S, ar gglﬁ

i dent i 13 er owtpas Signaly, the W‘Pﬁ%‘@i age area;
identifier and comprised of a plurality of comecutwe time cycles each

time cycle comprising a plurality of consecutive time slots;
a control circuit coupled to the receiver cu'cmt and responsive to.the

output signals of receiver, the control circuit comprising a memory for. .

~ 20 storing a particular network roaming identifier associated with at least one-
particular network in which the selective call receiver is subscribed to
receive messages, the particular network roaming identifier further
comprising an address associated with the selective call receiver for
designating messages for the selective call receiver, a processor circuit for

25 decoding the output signals from the receiver circuit in accordance with a

control program, the processor circuit being programmed by the control
program for:
| determuﬁnganorder ofa tunecycle of the transmitted signal
received by the receiver cxrcu:t,

30 _ determming an expected time slot of the part:cular network
roaming identifier in the transmitted signal by an algebraic
relationship between a transmission frequency of the transmitted
signal received by the recewer circuit, an order of a time cycle of the
transmitted signal receive by the receiver circuit, and a binary

35 representation of at least a portion of the particular network
roaming identifier stored in memory of the control circuit; and

decoding the particular network roaming identifier in the
expected time slot of the transmitted signal and recovering a
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gg@?ﬁ?%gofgi gnal for transni sS| H"I“ "'HEHIN WHH“ t he Si gnal
Ise

including at |east one network:. r«corresponding to a

net wor k t hat %g\@ a servi ce . rea correspondl ng to that zQR&eyusséiébrid’e
signal incl ud% verage area identifier corresponding to a coverage are
5 that includes that zone, the signal conpri®dng a plurality of
consecutive time cycles, each tine cycle conprising a plurality of
consecutive time mmasehﬂuhmamﬂedrmlngsom writhe thebaddress ok theed
in an ordered tinme sl Golective chB$8&i¢eE. an al gebrai c rel ationship between a
transm ssi on frequency of the 'signal an order of a tine cycle, and a
bi nary representation of at |east a 10 portion of the network roam ng
identifier, and the co'Xzerabesaheaveddﬂm‘edelw of clainbéi angl furtherebmprising lacast

a first pr edetsar nh-@ &&Eﬂ@ﬁﬁ@oﬁgﬁﬁ t%'tﬁ&srecelver &Fmﬁ%?cﬁinf__@aj&d e;

and n Si
Custrates a fra eﬂ%ﬂimes%ﬁmf;ﬁﬂ@nibwﬁ S the processop s Firgher. o
frequencies in evprqgr&mmd bgﬂithndncmtmlqitbgmntmmpond todradfic sphttingaﬂgsan

i ndi cated. This f QGch ﬂﬁfﬁ'éqdé?\ ?H the a
receiver is strad 8 an area ere there two. o 055|

mat chi ng f r equencfEYN gk HF‘é‘asolthato‘hﬁ Hﬁ‘ie&‘f?"on
any of the po3&i bkezeiveeqnusaages&au&d byaacénsaueadsxgnalmaaldxﬁenquency of 20
whi ch coverage i sgud \%‘ @"@f}' is chosen in which the receiver can-
mat ch SSIDlnforrratlon |ch I's different fromthe frames for the other

frequencies. For exarrple as shown in FIG 14, the frame chosen in each
frequency is of fset by80naAﬁnethedf&hmuﬁmﬁming:mbsi tw alpturdlity of .

o onaa s 3 AP el sy fly Sk oo s G
FIG 15, a prdeeda¥ed apomm lﬁeewémessases to at least one
addressable receiver, the method comprising steps of:
dividing each coverage area into a plurality of zones;
storing in each receiver at least one set of coverage area
identification information; a set of coverage area identification

20  information including a coverage area identifier for identifying at least
one coverage area, at least one zone 1dent1fiet for identifying at least one
zone within a compondmg coverage area, and a frequency identifier for
identifying a frequency on which the receiver receives message
information in a corresponding coverage area;

25 transmitting a signal in each zone of each coverage area on at least
one transmission frequency, the signal including a coverage area identifier
associated with the coverage area, a zone identifier corresponding to a
zone within the coverage area, and a message for at least one receiver in
the zone; and |

30 in a receiver, receiving the signal transmitted ih a coverage area
where the receiver is located if the transmission frequency of the signal
cotresponds to the frequency identifier stored in the receiver, decoding the

~ signal to recover the coverage area identifier and zone identifier in the
transmitted signal to determine whether the coverage area identifier and

35 zone identifier stored in the- -receiver match the coverage area identifier
and zone identifier in the transmitted signal, and further decoding the
transmitted signal to recover a message addressed for the receiver if a
match is determined.



decodes a nessage will be described. Fromthe outset, it should be
understood that there are a variety of receivers capabl e of roaming in
FTIVEntion,  + NCl udi Frgeatmerma—fpaemremey—~30— —

~2LC0idaRee—Wtht-Re-prasent

recei vers and frequency synt “1 which can |ock to any
frequency in a predeterni nedmgmmmmmmﬁ both of these receivers

may be %wase, vari abl e phase 'or mulsti pl e phase rﬁﬁﬁﬁwﬂ'

Regar dl e Ol receiver type, when entering a new area in Ich a

recei ver has yet to lock onto a signal2iransmitted in accordance with an 35
established protocol it is likely -that fromthe | ast nessage receiving
session the receiver has an approximation of the occurrence of frame 0 at

sonme frequency.g Thmcl?\ﬁwopaam%smw gﬁgasm%%ﬂt on the

crystal oscillator .n e recel ver
prr/ US96/ otnformation further comprises traffic splitting indicate fp a In

step 300, rdwmmdmame&ge@smlmiﬁﬁnmewsngmltdieaﬁtfﬁé:enbl on

t he Ia ﬂ&ﬁgg mg@&g@lt oper at ed. Wen the receiver has an SSID
subscrlptlon e procedureé follows on the right side of the flow chart.
When the receiver has an- Network coverage subscri ption the procedure 5
goes to the | eft0.siThe méﬂtoﬂeoﬁd:lﬁmghwﬁeremthes tramsmititing 310, once frane

0 of a cyc I;Es%Fpgmls rs C t gpar e the SSID
i nfor rratlon eficode tran ?e‘?ageg @%‘%‘“Ws ‘stored SSID
i nf or mat i opluralitysof.consecutivestime Qﬁﬁnﬁ’ éh%lﬁwfmﬂml tifien acenent

rul es wscandledneﬁdﬁﬁiﬁdtﬁstommhMmmcﬂhtﬁtﬁ%f found as
i ndi cat ed §§ 320, the receiver can locate its assigned frane to
é

decode the (s) addressed to it in step 330

11. The method of claim of claim 10, wherein the coverage
1dennﬁcahon mformatlon further comprises country codes which indicate
15 a particular country assomated with the coverage area identifier.

12. The method of claim 11, wherein the step of transmitting
comprises transmitting the coverage area identifier and zone identifier
together in a first binary coded word, and transmitting the country code

20 associated with the coverage area identifier and traffic splitting flags
associated with the zone identifier in a second binary coded word.

13. The method of claim 12, wherein the step of transmitting
comprises transmitting the first binary coded word in one of the plurality
25 of time slots and transmitting the second bmary coded word in a different
one of the plurality of time slots. :

14. The method of claim 13, wherein the plurahty of time slots
compnsesaﬁrsthmeslotsynduonmdtocorrespondmgfirstumeslotsm
30 signals transmitted in all zones in the coverage area, and wherein the first
binary codéd word is transmitted in the first time slot.

. 15. The method of claim 14, wherem the step of transmitting
- comprises transmitting the first binary coded word repeatedly in
35 predetermined time slots within a first predetermined number of time
slots of the signal. | .



However, if the SSID in the transm-tted signal does not match with t he
SSI D stored in the receiver (accountlii for the current frequency of the

receiver), then.in step 340, the r mI,LmﬂﬂMulm to anot her frequency, if
a single frequency

it 15 is capable of doing .so V\he

receiver, &mt canriot tune to another fr efuency and RCTUSHOTO a

) Wi

ti me-out node and/or a nmessage | S opti oggl |y displayed on a display of
t he receiver indicating its inability t& recei ve nessages in that
current | ocation of the receiver, .20 ] en the.receiyer has
only NRI information 36orEhe methed ﬁﬁa\m 14, whergin g t3’!"'§cedure
goes to step 350 contprisestrankmitting thelseomd binary codedikvord lnralpredc he
NRI pl acenent rul E FIG 13. Wen a match is found as
indicated in ste nei§%8fot oh@ep&?gﬁl/ | ocates its assigned frame and
decodes its addressed messages in step 370. 25 However, in the

event Ehat at rr?it CP i s 10t Af basedtitiorsfozusadh a massag?g system cmrsir@recel ver
unes to another freqyen r

frequenci es where ma?c ‘*ﬁg\‘(fé‘“g‘%?ﬁ;%é% o%qﬁ‘ésgggé& dld%eérilifcno §u&lﬁ

list exists in thmesaacesu&c’aalaeﬂ ﬁonéraném imatyte ﬂ%‘%ﬂeng‘eaﬂ%%ls its
T S e
cover age ¢ REHYars 5 pessa

optional |y di il agesvice area comprisingratdeas onezone, ﬁﬁ!’i\%e a
subscription Sr eaofédt%tecutwe n;gc@uégj?gh mﬁéct aczbtﬂnpﬂsh@g a‘);epggl:;twof or the R
service provider 1S ng ba déHnis Idch AR GY -
time out period i SONSEFYE ‘5?38‘ aﬁ? e roceMe&gf&g SO eriod of
time |at erIo in an ardemqbthmmslpthesedrpnan p p etweena ' Bel ow an
exanpl e of a scanyhhsissforsfeiencFol thebig lhh&)tﬂtefﬁta em'ie“qycle, and a binaie
st Ts the Tt ”e,asenuewo O ariafi Bofiforcot BrePhetWak rBakmirg Rienbiiek: dtd
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to the |ast
nmessages, and

the NRI ‘wassfsssoat i on.

Frequency 1
Frequency 5

NI D1 _
SSI DN NI D1

to. Next,

frequency and associated SSID or. NRI on which it received

t hen proceeds through the SSID information,
FREQUENCY
NI D1 10

SSI D3

Frequency 4

N

.the SSID s are |listed,

D

NI D1
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and finally,

the NRI's are

and finally

SSI perrussnwerro NRI
Frequency 2
Frequency 3

SSI D2

Frequency N

FG 161w an exenpl ary el ectrical bl ock
400, and particularly a selectlve call receiver,
i nvention. Coded nessage™ transmtted

di agr am of
according to ef pr esqnt

recei ver portifon The recei yver portion 404 prefe¢raplyfis an FM
receiver. Thel}re ved coded nmessage signals are pr by receiver
' ' : d at the

known in the art, and

information.. The o

05 coupl es

to the input/qutpyy (Iff 0) port 406 of 25 the m croconput Recei ver
portion 404 ofti}p i ncl udes receifv signal stré¢ ndi cati ng
(RSSI') neans al so connect s > 1/0 por { pf  t he
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NDBBHCCB serles nn1croconputer perforns a varlety of functlons 30
in . e
CPU 410 OSC|IIator 412, tlner count er 414, randon1access nenory (RAM

416, read only nenory (ROM 418 and alert tone generator 420. CPU 410
control s tyhgofisaasgat i on of receiver 400 and processes the peHeiogaoh60ded
nmessage signals. Oscillator 412 provides the clock for the operation of the
35 CPU 410, and provides the reference clock for tinmer counter 414. The
oscillator 414 is controlled by a crystal, n@Z@hown in the diagram

Assi gned transni ssion slot and ch ntification tion and
pager addresses are stpred in cod plw 432, which i < mrabl e read
W096/ 23390 S o
PCT/ US96/ 00770 only
menory, such gs—ameteptrically efasable grogranmabl ¢ |y menory
(EPROVM. In addition, fhe SSID infjormatiof and NRI I nforjmation is al so
stored in the ode plup 422. The RAM 416 i§s used to storfe code plug
i nformation when the rpceiver 400fis initifjally turneq on, 5 Jnd to store
nmessages as t ‘rpcei ved. 418 coftai ns the fir re which
controls the ng-croconpyter operatjon. sJhelfirmare iECI es such
programs as fo rojling the dpcodkng ¢f transm sgionk slot identify
i nformati on, fentificatipn i B orfguati on, recqi ve addr ess,
recei ver scanry ng Ereqjency lists] NRB.infformati on, $SI DatO Hinformation,
and other recg ver fungtions. Alejt generdtor 420 geferates an audi bl e
al ert signal Upon reception of a Hressage. When t hgq receiver 400
isinitially tjurned onf m croconmppter 408
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functions as a synchroni zati on neans, enabling the receiver 400 to
synchronize the assigned transSn Sttt it fmjpe—rererer—Ct €CLS 15
information in franme 0 and synchronizes to the transmtted signal.

M- croconput er 408 al so functions as the decoder for decodi ng channel
identific 6 hdaf Ormati on, LID information, NI D infornmatpemsssgomeger
address intfornmation. M croconputer 408, in conjunction with frequency
synt hesi zer 424, functions as a channel selecting nmeans 426 used to control.
20 the scanning of the: receiver 400. M croconputer 408, in conjunction

wth power switch 428, provides a 3@ ery saving function for the
recei ver 400. FIG 17 illustrates an exanple of a transmtter
station 500 useful in accordance with the present invention.
Transmitter station 500 conprises a pagi.ng termnal 502 used to enter

nmessages originated in a hogggor |ocal ;ﬁ? area with respect to a receiver,
as indicated at 504, or tfie nessagesfare for receiver that is roam ng
outside its | ocal 06. Messages for a roam ng

recei ver which are priginated Joutside of Jthe coverage area hone or
| ocal area of a recpi v&gsipne he paging term nal 502 by a
hardwi re interconn ith ging termjnal I80t he hone or |ocal area, 30

such as a di.al -up
such as a satellit
term nal 502 are pr
or protocol descri
anot her suitable si
corresponding to th

., or by ne ‘gg RF signal ,

- Messages m d7nt 0 pagi ng
trargm ssion into the signaling formt

d iSSID4 t he af orenentioned patent, or

ocol. The B5 nessages are placed in queues

fr NEB \Whi cIZONE 4 receiver is assigned. The

out put of the pagin n I'S to an RF transmtter 508 for

transm ssion via an ant enma 1340. ST RPPr eci at ed t hat the paging

term nal 502 optionally controls nore than one

=CeTvVeT
cessed for
d 8808,

nal i ng pr

r

| 210 210 I
i SERVICE AREA 1 )/ \ 'SERVICE AREA N I
1 |
i I
I o &0 0 I
1 !
1 I
I NETWORK |
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transmtter, as in a wide area sinulcast system and synchronization of
multiple transmtters in a sinulcast systemis provided. Various nethods

for synchr woggiagsot he transnmitters are available, such as pdesebddess i N US.

Patent No. 4,718,109 to Breeden et al. 5 Furthernore, 1 n order to
provi de for gl obal synchronization of transmtters to frane 0 as
descri bed above, a synchronization nodule 512 is coupled to the paging
term nal 502. The synchronization nodul &/I¢  conprises a gl obal position
system (GPS) receiver 514 _gnd g timng nndghe-sésp-ubich t oget her
enabl e the paging term nal §502 10 fleterm ne 10 n agguratgq occurrence of
frame 0. Instead of a GPS gecepyer}514, anot her %fine qt andard si gnal
is nonitored by suitable npnitoring devices. 't §shoul d be
under st ood that although the 1 nvenfion has been descrigbed in
connection with a particul g ng protocol, the inventifon i's
useful in connection with gny synchronous signalifng protocgl. 15
The above description is i by way of examjl e onl y@ald i s not
intended to limt the presgnt inveption in any wgy excepﬁt s set forth in
the foll ow ng clains. t at 'is clai nmed ist a WO 96/ 23390
PCT/ US96/ 00770 T § ps
-y
E. o Q.
o
a
Q.
.
o m
—
a a
:\l 28
s 28
Ny &\ 23 o
- . 5] I
S ol © |g g ;
-~ Iy b= c-@ &)
L od 4 -
T - o Ry . °8 ~
I s . 8% Ry
. o .
P T §! . z:§§€§
880 |8 §0gd
(1 23| \& 228
E S| /0 -
LI Vi o l.l.-u
£ ] : Zad
- B2 -
8l |8 . 8@
& o« . TP
8 : . o
z< * g . N'U
. 10 . > ©
N . B
v 3 N oo
© 4 © >0
0 w - 93
« ¥ < S
« %) o z3
- 5 T ¥
\ 5




CLAI M5 1. A nethod for communicating nmessages to a plurality of
receivers, the nethod conprising.siens of . 5 AL

into a plurality of service areas, each service area conpri sing at

| east one zone; assigning to each network a network roam ng

i dentifi egaoug) conprises at |east a network ident ipcrasseamoa service
area identifier such that the network identifier is comon throughout
a network, the service 10 area identifier for identifying a service area

within a network;
zone, the signa
corresponding to a
to that zone, the signa
cycles, each tine cycle 15

for transm ssion in each

i ncl udi ng at Ieasg e network roam ng identifier
network that in fﬁ@es a service area correspondi ng
conprising a plurality of consecutive tine

conprising a plurality of consecutive tine

generating a signal

———

slots, the netmo?. am ng , i dengifier bei | ocatedq n an ordered tine
sl ot based on an DI ai rel dtionship b&tween a transnj ssion
frequency of thp signal, ) time GKC|e’ and F bi gary
representation pf- at IeasﬁJﬁ?port on of the] networ roam ng
identifier; andf20 ansoliting thelsignal g oach.Zzong
2. The nethod o] klaimd, wherein|thttep pf generatfing Cofpri ses
| ocating all. nefwork rodning idenfi LIB2s wifhin a fir|st predet er mi ned
nunber of tinme §ldts infa cycle for each trpnktssi onl 25 frequefcy of a
signal transnit{ed in alzone. T 3. LIDBhe nek hod of clafm 1,
wherein the step Pt gengrating a §ignal ~for transrgiDsi on cofpri ses
| ocating the nefwork rognmng idenfifier inh parl igppar onejof N tine
slots, where N Fggequ QUIB1PT cagL er m ned |nteger 30| representng a
predeterm ned n . LAO of1 Njtine slots
bei ng determ ne ' 1 or1 a qum of a
cycl e nunber re % U

8 LID1 '__

9 LID1 -

10 LIDA _

11 _ LID1

B LiD7 — !

13 LID1 o

14 LID1 _

|16 — CiD1

16 LID1 —

17 LID1 .

18 LID1 -

19 LID1

20 LiD1

®

127 LiD1
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N. of an integer representation of the transm ssion frequency of the signal
and nodul o N of _a predetern ned n..nhe:__oi_i.eas-tﬁh-g-m-f-r-ea-n-t—b-r-t-s—ﬁ—HﬁS ———

bi nary representation of the network roam ng identifier. 4,
The rrethod of claim3, wherein Nis equal to 8.

* ME i%mu WD 96/ 23390 PCT/US96/00770

PCT/ U896/ 23

5. The method of claim 1, wherein each service area conprises at | east
one coverage area, and each coverage area conprises at |east one zone,

area a coverage area identifier which c Ises at least a local area 5
identifier and a zone identifer such that the |ocal area identifier is
common t houghout a cover age area, the zone identifier for identifying a
within a coverag g t he st§p of genebatl ng a signal for
transm ssi on fur onpr Si ng BIocatln coverage~area identifier
correspondi ng t zone “cov € area &If at ajfirst
pr edet er m ned nﬁr‘ﬁer of ﬂggem rTE ﬁrs ots of .EcCh ti mstyc e.

6. A selective pall recdi Lsing: a ircuit for

receiving a trapsimtted|signal anfi Uideratipg 15 outlput signal s§ the
transmtted sigpal incldding a nejwhiD2 r oanj n ijdentifier ahd
conprised of a plaurality of consegutive tinge KP4l es, Jeach tfme cycle

conprising a plprality 4f consecufive tinme pliDg:

the step of assigning further conprisi nwsi gning to each coverage

_ : LIDZ2 N4

4 LID1

N5 —
5 LID1

N7 N6

| 6 _LID1.
7 LID1

. NB
8 LID1

_N9
9 LID1
. _ N10, ‘
10 ' LID1 —
1 - _ —_ | b1
12 1D1
13 (K[s]]

' N2 - -
14 LID1 -
15 115} ]
N3 __ 1

1 16 LID1
17 LID1 —
18 [iDT. —
19" . LiD1
. LID1
®
-
[ ]
127 N LID1

FIG. 13



a control circuit coupled to the receiver circuit and responsive to the
output. signals of receiver the cootd@l Ci I ClliduG b

storing a particular network roam ng identifier associated with at | east

one particular network in which the selective call receiver is
recei ve nmessages, the particul ar netwopr '

subscri bEde 20
I dentifier further conprising an address associated wth the selective

desi gnati ng massag& for the selective call

¥

call receiver for
receiver, a processor circuit for 25 decoding the output signals fromthe
receiver circuit in aceRANA

ce with a cgntrol prqgram t he pr ocessor

circuit being progra
determ ning an order

b0 a i 4 dybiie_Qf |t We transpiTted signaf 1

recei ved by the receifer circyitLiDaQ N1) T2 det efM@}ni ng arT2xpgct ed
time slot of the partpgurar Tgrwo LID1 oL g rognerrTer rm fhe
transmtted signal bbraic |D2 p between a
transm ssion frequenpy—e e S e : STERRA & eeeivet by
the receiver circuit,jan orderf of a ting cycle of| the NS
transmtted signal repgwe—a k-G 4_-_}-5“: AL R 38
representation of at y&ast a fgortion of fthe partigul ar netwo LD
roaming identifier stpredin den of Ahe control circuit | dbde (NG
decodi ng the particul b net worlk Uﬁg Fin the
expected tine slot ofjlthe tradsm ( | a
W96/ 23390 5 LID1 .
PCT/ US96/ 00770 N6 )
message in the transnjt@ed si ﬁnal associjated w t'w1a2ﬁs of the
7 LiD1
_
8 LiD1
!‘NQ”
9 ' LID1
N10 .
11 1[0}
(NZ!
[12 LD _
N3 -
13 LID1 |
@&
14 LiD1
15 : LID1
- @ |
16 le1@
17 LID1
Ml T
19 DT |
-
. LID1 N1
[
127 LID1
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selective call receiver of
cl ai-F-B6—ahad—fther—conpri-sing—a-—a SVAR-SVI-T Y-S TV i oo
to_ the receiver circuit for changing a tuni ng frequency of the
receiver circuit, wherein the processor is further programed by the
control progpagrisse respond to traffic splitting flags in n&;mmﬂm
transmtted signal to cause the frequency synthesizer to cﬁgﬁge the

tuni ng frequency of the receiver circuit so that the selective cal

receiver 10 receives nessages carried by a transmted signal on a different

selrective call receiver. , 7. The
~Ya

transm ssi on frequency. 8. &/Ikethod for communi cating nessages
to a plurality of addressabl e receivers in a nmultiplicity of coverage
areas, each coverage 15 area accommodating the transm ssion of nmessages to
at | east one addressabl e receiver, the nmethod conprising steps of:
di vi di ng each coverage 8881into a plS8ID2 ty of zo8SID3 SSID4 ori ng
in each receiver at | eab®Chbe set of coverage area identification
i nformation; gv R%lfo PAc area foeEmfjficatio } nf or matp
including a co éﬁé@é AT ierdentify ng at{l east orfe
coverage area, aN+Heas i yPRAr for i i ng at one
zone Within a correspo | a §requepcy idergtifiery for
identifying a frgggenc rec ssage
information in a corres Z5 ] Tapsniftingfa
signal in each zNa8 of Jeach on at | past on |
transm ssion frequency j=t-ho ng a co area | er
associated with N8 coyer age identiffer cofrespondi ng t
zone within the vaera dge for t oner ivdr in
t he zone; and 30 +4 in a eiving fhe signal trgnsmtted in
a coverage area . s Iocath-Li_the tra Lssion
frequency of the signal to the Jrequency -iderftifie
stored in the regggver | si gnal p+e—+egrover t rage
area identifier and zo ransnj tted sijgnal fo
det er mi ne whet heN+¥he (¢ fier ang

N+8

v L] “A

FIG. 14



35 zone identifier stored in the-receiver nmatch the coverage area

identifier and zone | dent i ficobemimbet -

decodi ng t he transmtted signal to recover a nessage addressed for

the receiver if a match is determ ned.

25 woosn3zeed. The nethod of claim8, wherein the ceegrnagro

I dentification I nformation further conprises traffic splitting flags
which indicate to a receiver that a nessage for a receiver is carried .
by a signal on a different 5 transm ssion frequency. 10. The
met hod of claim9, wherein the step of 9fJ@gnsmtting conpri ses
transmtting the signal in cycles, each cycle conprising a plurality

of consecutive tinme slots, wherein the coverage area identifier 10 and
zone identifier is contgiLpgg in predeterm ned onss3080 the plurality of
time slots. 11. The nethod of claifmof claim 10, wherein the

cover age ' I ses country codes
whi ch indic t@ ‘g‘ | ar cou tooxazoalmmsw h the coverage area
i dentifier QUENC e step of

. transm’ttih ORSGANBAND

A GO TO
' ANOTHER
FOUND
PROTOCOL FREQUENCY

!

/350 /-310

. LOOK FOR LOOK FOR
NRI MATCH SSID MATCH

[no

YES
DECODE DECODE
MESSAGES MESSAGES

FIG. 15



conprises transmtting the-coverage area identifier and zone identifier
together in a first binary coded ward.and t :

aSsociated with the coverage area identifier and traffic splitting flags
associated wth the zone identifier in a second binary coded word.

13. ThEIﬂﬁégﬁéﬁ% claim 12, wherein the stop of transm t pcrse6ee770CONPri Ses
transmtting the first binary coded word in one of the plurality 25 of
time slots and transmtting the seconqaaﬁnary coded word in a different

one of thﬁﬂﬁ#ﬁ ality of time slots. 14. The method of claim
13, whereée Q plurality of time slots conprises a first_time slot
synchroni zegd 402 corresponding first tine slots in 30 nsmtted in

and wherein the fir
t time slot.
ransn1tt|ng

all zone t he coverage areg,
word is t nsmtt-dQBn the fiF
claim 14, Wher gk WS Y2

first binaf

hary coded

9 9
The net hod of

transmtting the
s#3bs within a

first predpteri

PCT/ US96/ 0p770 L 256
16. The me}hod of cl 4i he of g _ _ _cnpri ses
transmtti hg 40 wofd | n_a predeterm ne {1 ne %Iot

once per c |
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ter

into a si gnal for _transm ssionin at l'east one zoné t he signal

|_ncl uding at | east one network roam ng identifier correspondi gerao a

network, a network conprising a plurality of service areas, #WEsSsch 10

service area c@P@QITsi ng at WomDINTE *"-ﬁv#ﬁ"’-" MW ORGANGATON CONDT |

pluralit of consecutive tinme cy. ,edch tinme cycle cow)rlm_ng

pl ural i dmwmowamsamrms U@RMWMW fPED

bei ng | snamirastiodsl Patit Clamifesti@ fter ed t i e $ b9 Indi Astsbiids IiBucation Renb@R' i C WO 96723390

rel at § ongyi4p 18 veen a transmgi ¢n frequency of the signal, an order

of a fime cycle, and a binary 15 rlepr ¢@8duternstional Ryblication Dates s a"ﬁmli’?éﬁ’l%“)
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