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GCNNUNICATICN 'DEVICE I N A RADI O COVMUNI CATI ON -
SYSTEM 10 Field of the Invention AT1o342-9
The present invention relates generally to radio 1 5 comruni cation systens
and, in particular, to providing conruni cations to a conmmuni cation
"device in a radio conmuni cati on system

Background of the Invention 20 Radi o communi cation systens, such
as trunked radi o systens or cellular systenms, are known to include a
systemcontroller, a plurality of base sites, and a plurality of
conmmuni cati on devi ces, such as nobile radios, portable radios, or

radi ot el ephones. Each 2 5 base site serves a correspondi ng service coverage
area and typically

5
METHOD FOR PROVIDING COMMUNICATIONS TO A
COMMUNICATION DEVICE IN A RADIO COMMUNICATION
SYSTEM
10
Field of the Invention

The present invention relates generally to radio
15 communication systems and, in particular, to providing
communications to a communication device in a radio
communication system.

Background of the Invention
20 |
Radio communication systems, such as trunked radio systems
or cellular systems, are known to include a system controller, a
plurality of base sites, and a plurality of communication devices,
such as mobile radios, portable radios, or radiotelephones. Each
25 base site serves a corresponding service coverage area and typically
provides at least one traffic channel and a control channel to
communication devices located within its service coverage area. The
traffic channels are utilized to convey information between
communication devices or between communication devices and
- 30 public switched telephone network (PSTN) subscribers. The control
~ channel is used to convey system information between the
- communication devices and a particular base site.

- During a typical communication, a communication device
35 moves throughout service coverage areas of the system. The



provi"‘des at | east one traffic channel and a control channel to
comuni cati on devices |located within its service coverage area. The
traffic channels are utilized to convey information between

comuni cati on devices or between comuni cati on devices and 30 public
swi tched tel ephone network (PSTN) subscribars. The control ~ channel is
used to convey systeminformation betmeen t he -communi cati on devi ces
and a particular base site. ot During a typical conmunication, a
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2551 an an- apor opppEMtEEE BeeS fié amsBithication device 45 lasatedn, o to
conmuni cati on dassige.an dpropriate Base bxtewo supporta fcontmiuniedtion for the

communi cation d ﬁaﬁﬁu is known as the coverage area update
approach. The & C%l\ggpgarﬁé\é{? d update approach requires a comuni cation
device to report, or register, each tinme the comunicati on device

enters a 10 di ffeOnRkifoWi approaiie i BAcRIfE corltRunfifiol aévicen devi ce
movement is known as the coverage area update approach. The
coverage area update approach requires a communication device to
report, or register, each time the communication device enters a
different service coverage area. The communication device
.15 monitors the system control channel to obtain, inter alia, the
~ identification of the base site serving the coverage area containing
the communication device. Upon observing a change in the base site
identification on the control channel, the communication device
transmits an inbound message on the control channel to register with
20 the system controller in the new service coverage area. Therefore,
when a communication arrives at the system controller for a
particular communication device, the system controller simply
transmits the communication to the communication device via the
base site serving the service coverage area containing the
25 communication device. . Although this approach facilitates expedient
call set-up because the system controller always knows the service
coverage area within which a particular communication device is
located, the approach requires substantial inbound signaling on the
control channel to maintain location reporting accuracy to within a
30 base site's service coverage area. Excessive inbound control channel
activity results in inefficient use of both the control channel and
system controller resources that are necessary to process the -
abundance of registration messages. Due to its excessive inbound
control channel activity, coverage area tracking is generally used
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1 5 nonitors the systemcontrol channel to obtain, inter alia, the
identification of the base site serving the coverage area contai ni ng

t he conmuni cati on device. Upon observing a change in the base site
identification on the control channel, the conmmunication device
transmts an i nbound nessage on the contr@®@ channel to register with 2 0
the systemcontroller in the new service coverage area. Therefore,

when a communication arrives at the systemcontroller for a
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updat e appr oac bbtainethe identification of the location area containing the

communication device. Upon observing a change in the location area
identification on the control channel, the communication device .

15 transmits an inbound message on the control channel to register with
the system controller in the new location area. Since the number of
location areas is generally less than the number of service coverage
areas, the communication device registers proportionately less with
the location area update approach than with the coverage area update

20 approach. Thus, the location area update approach involves
substantially less inbound control channel act1v1ty than does the
coverage area update approach.

With location area tracking, when a communication arrives at

25 the system controller for a particular communication device, the
system controller pages the communication device from all the base
sites serving the location area containing the communication device.
Upon receiving an acknowledgment of the page from the
communication device, the system controller transmits the

30 communication to the communication device via the base site that
received the acknowledgment. Thus, although the location area
update approach reduces the amount of inbound control channel
activity as compared with the coverage area update approach, the
location area update approach increases the amount of outbound

35 control channel activity. Due to its excessive amount of outbound
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| ocation area update approach requires a comunication device to
report, or register, each tine the communication device enters a
different so-called paging |ocatioh area. A paging |ocation area
typically conprises nultiple base site service coverage areas and, 1 0
accordingly, is serviced by nultiple basd# sites. Wth this approach,
t he communi cati on device nonitors the system control channel to obt ain
the identification of the |ocation area containing the comuni cati on
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‘Because a packet data communication is generally a one-way
comrmunication, a communication device is considered to be actively
participating in a communication only during the time when either

~ the data packets are being delivered to the communication device or

20 the communication device is transmitting its data packets. When the
communication device is awaiting additional packets to complete the
communication, the communication device is not considered to be
actively participating in the communication. Therefore, when the
system controller is transmitting data packets to the communication

25 device, the communication device utilizes coverage area tracking; .
whereas, when the system controller is awaiting more data packets to -
the complete the communication, the communication device utilizes
location area tracking. Consequently, the system controller must
page the communication device on more than once occasion to

30 deliver a single packet data communication. The subsequent number
of pages undesirably increases the amount of outbound control
channel activity per communication.

-Therefore, a need exists for a method of providing packet data
35 communications to a communication device in a radio
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4 control channel activity, location area tracking is generally

used only when tracking a comruni cation device that is not actively
participating in a comrunicati on. 5 Packet data comruni cations are
becom ng nore popular in trunked radi o communi cation systens. The

nat ure of packet data . communi cation8 is such that a single

communi cation is conprised of . _ mul tiple data packets. In addition, the
various data protocols utilized in the wireline packet routing

network (e 0. . chifiniricatibR'systdin tHAY Efficienty ifliZé! MbBAREU ShitRShrich s s
gr oups of pack%_s o) e corfrunt cat | on 0 arrive at the system
control l er at ¢omntrol chanmelxesouregss in nany ci rcunst ances, the

system control |l er nmust contact the comrunication devi ce nore than one
time to provide the comruni cgt. to the nmuni cati on device. 15
Because a packet data connuﬁé@@?&ﬁ*qQPQQ%6“5h?§35“$“55may
communi cat ison, a conmmuni cation device is considered to be actively
participating in a ' ' ] ' ' r t he
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conmuni cati on ﬂﬁ%ﬁﬁﬁnis awai ting additional packets to conplete the

he co

conmuni cat i on, muni cati on device is not considered to be
actively participating in the communication. Therefore, when the

system contg ol | er i FIG! 2rifhistratéioan dhitidddesivuration ahé conimumicgionn 2 5
device, the co nica n.device, utilizes coveraﬁﬁ.are t racki ng;
wher eas, when VWS &%ﬁFquaé?ceﬁ @&Aﬁ\etl?li‘?ée We&&o&'packet s to
the conpl ete the conmunication, the comuni cation device utilizes
FIG. 3 illustrates an updated registration and communication
delivery table in accordance with the present invention.

15
FIGs. 4A and 4B illustrate a logic flow diagram of steps
executed by a system controller to provide a packet data
communication to a communication device in accordance with a
preferred embodiment of the present invention, -
20
~ FIGs. 5A and 5B illustrate a logic flow diagram of steps
executed by a system controller to provide a packet data
communication to a communication device in accordance with an
alternative embodiment of the present invention.
25
FIG. 6 illustrates a logic flow diagram of steps executed by a
communication device to receive a packet data communication in
accordance with the present invention.

30
Description of a Preferred Embodiment

Generally, the present invention provides a method for ~
providing communications to a communication device in a radio
35 communication system. The communication system includes a



| ocation area tracki ng. Consequently, the systemcontroller nust page
the conmuni cati on device on nore than once occasion to 3 0 deliver a single

packet data conmunication. The subsequent nunber of pages undesirably
i ncreases the anmount of outbound contr ol channel activity per

conmmuni cat i on. Therefore,, a Beed exists for a nethod of
provi di ng packet data 3 5 conmunications to a connunication device in a
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systemt hat ef ﬁﬁﬁﬁyl I Igigghannel
resour ces. bl of bise s‘nﬁz@%d\@@ ?H ripti er Eaglriaruv?n%g ste 5

FIG 1 illustrSeE¥esR Eﬁ%ﬁ“&ﬁé&?‘éﬁ%&ow&@ﬁ# a OVEEAERini cat i on

EY‘E’J efzn t lhi’ﬂ {Yﬁhréﬁal 3 td péd into'a /phy h? of lotation areas) mewmrpamtgl?r
[ ustr es ,a I’ll | | Skratl on | | elirvery
table in accor GG &CE Zfﬂ)'ﬁiﬁ’&nf"’m f"%‘ﬂw i aﬁ%l‘—l?g 3
i ['lustratess anlwutm:ﬁdm.f&)gtlﬁ communivationodevice dransmits a regigtratieny t abl e
i n accordance and 4B
llustrate a | %é%&??%%\?}g? h Pl vid % first, or servinl, Base e
pon receiving the registration message, the system controller
affiliates the communication device with the first base site and a first
location area that includes the service coverage area of the first base
10 site. "

When the system controller receives a communication (e.g., a
packet data communication) for the communication device, the
system controller determines whether the communication was

15 received within a predetermined period of time after a previous
packet data communication involving the communication device.
When the communication was received within this predetermined
period of time, the system controller transmits at least a portion of
the communication (e.g., a group of data packets) to the

20 communication device via the first base site. However, when the
communication was received subsequent to the predetermined period
of time, the system controller transmits a page to the communication
device via the base sites serving the first location area to inform the
communication device of the awaiting communication. Upon

25 receiving an acknowledgment of the page, the system controller
transmits the communication, or a portion thereof, to the
communication device via the base site that received the
acknowledgment.

30 By providing a packet data communication to the
communication device in this manner, the present invention
substantially reduces the amount of control channel activity (paging)
normally associated with delivering such a communication by
presuming that the communication device has not moved out of the

35 service coverage area of the first base site for a predetermined
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executed by a systemcontroller to provide a packet data conmmuni cati on
to a communi cation device in accordance with a © preferred enbodi nent of
the present invention. 20 FIGs. 5A and 5B illustrate a logic
fl ow di agram of steps executed by a s¥sten1controller to provide a
packet data comuni cation to a conmunfcation device in accordance with
an al ternative enbodi nent of the present invention. 25 Fl G
6 illustrates a logic flow di agram of steps executed by a
communi cati on damioumtof timeeifter thercorhatunieation device' sanvdrvement m a
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area), the communication device transmts a reglstration
The present invention can be more fully understood with
10 reference to FIGs. 1-6. FIG. 1 illustrates a block diagram of an
exemplary radio communication system 100 that may beneficially
employ the present invention. The radio communication system 100
includes a system controller 101, a plurality of base sites 103-110,
and a plurality of communication devices 120-123. Each base site
15 103-110 provides communication service to (i.e., serves) a
corresponding service coverage area 133-140. The base site service
coverage areas 133-140 are grouped into one or more location areas
150-152 (three shown). Thus, each location area 150-152 includes
- one or more of the base site service coverage areas 133-140 and,
20 accordingly, one or more of the base sites 103-110. The base sites
103-110 are coupled to the system controller 101 via respective

communication links, such as T1 wu'elme, fiber optic, or microwave
links.

25 In a preferred embodiment, the radio communication system
100 comprises a trunked radio communication system, such as the
"iDEN" platform that is commercially available from Motorola, Inc.
The system controller 101 preferably comprises an "iDEN" Base Site
Controller together with a packet data router. The base sites 103-

30 110 preferably support one or more trunking communication
platforms, such as frequency division multiple access (FDMA), time
division multiple access (TDMA), or code division multiple access
(CDMA). In the preferred embodiment, the base sites 103-110
comprise "iDEN" Enhanced Base Transceiver Sites. The

35 communication devices 120-123 preferably comprise any wireless



message to the systemcontroller via a first, or serving, base site.

Upon receiving the registration message, the systemcontroller .
affiliates the comuni cation device with the first base site and a first

|l ocation area that includes the service coverage area of the first base 10
site. When the system control lgr receives a communication
(e.g., a packet data communication) for the communication device, the
system control | er determ nes whether the comrunication was 1 5 received

it hi det s 10d._of L] frer.a previ.ous . .packet data
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comuni cat i on wethat apeicapablei of receiving and dransmittimg! (transceiving)odataf ti me,

the system contr transmts at |east a portion of the _
comuni cation (€°Qg., a group of data packets) to the 2 0 communi cation
device via the first base site. However, when the conmmuni cati on was
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. t )
sites serving t @@f@lﬂlﬁfﬂ&%&éﬂwr@a@mﬁm@ With,the presentHRERtIAat | on
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site and the location area that includes the service coverage area of
15 the serving base site. The system controller 101 then stores the
registrations in a registration and communication delivery lookup
table located in the system controller's random access memory o
(RAM). An exemplary, initial registration and communication
delivery table 200 is illustrated in FIG. 2. For the purposés of this
20 discussion, it is assumed that communication unit 120 registers
initially via base site 104, communication unit 121 registers initially
via base site 107, communication unit 122 registers initially via base
site 108, and communication unit 123 registers initially via base site
109. The communication delivery status of each initially registered
25 communication device is set to require paging of the communication
device in the event that the system controller 101 receives a packet
data communication for the communication device. The association
of each communication device 120-123 with its respective
communication delivery status, location area, and serving base site is
30 provided by the entries 201 in the initial registration and
communication delivery table 200.

O

When the system controller 101 receives a packet data
communication for one of the communication devices (e.g., 120)
35 from some other entity, such as another one of the communication



7 ) anount of tine after the communication device's involvenment in a
previous communi cation. Such a presunption i's generally valid for

packet data communications since users of devices that transmt and
recei ve data packets, such as wireless data termnals, often remain 5
stationary, or at least within the same segvice coverage area, for long
enough periods of tine to receive nultiple independent transm ssions

of data packets or groups of data packets. : - The present

i i b ! e ' . |G, 1-6.
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d int fying,, pr tirgel, comuiynicdtion devige J. Yeraung thGn)
?Lﬁs?rgggﬁ |ggayﬂamdareﬁonéomﬁmﬁoaﬁhgoﬁmcommumicaﬁpntomhenai'geme base f
. . . _ ’ aor.di-nols . re o
the base it es SHtinCAtad dyyice 1907 Wheh dhe Gufifhplibticn if Bie Bst™ 1
syst em cont r ol | GYIMIRMNIGAHOR duyelying dhe target communicatiomdevices] 20, the as T1
w reline 1ibersysmontiollercI0) Pafes the targel Edmmgnication device B! ef of red

aCs Comini oot e B9 i £ dDe e location sem 3tLessoesateA ithe
commerci al |y avheltarget commustication device120. The page informs the
communication device 120 that the system controller 101 has
received a communication for the communication device 120. Upon
15 receiving the page, the target communication device 120 transmits an
acknowledgment of the page to the system controller 101 via the base
site (e.g., 104) serving the coverage area 134 containing the
communication device 120. Responsive to the acknowledgment, the
system controller 101 transmits the communication, or a portion
20 thereof, to the target communication unit 120 via a radio frequency
(RF) communication resource, or channel 160, assigned to the base
site 104 that received the acknowledgment. For example, if the
communication consisted of 100 data packets, the system controller
101 might transmit all 100 packets or only a portion of the 100
25 packets (e.g., 75 packets) depending on respective system constraints,
such as time constraints for packet data transmissions to any one
communication device via an RF channel 160.

In addition, the system controller 101 transmits a control
30 message--either together with, or subsequent to, the communication--
to the target communication device 120 via the base site 104 that
received the acknowledgment to instruct the communication device
120 to transmit supplemental registration messages to the system
controller 101 every time the communication device 120 enters a
35 new service coverage area during a predetermined period of time



The systemcontroller 101 preferably conprises an "i DEN' Base Site
Gontroller together. with a packet data router. The base sites 103- 3 0 110

preferably support one or nore trunking conmuni cation pl at forns, such
as frequency division multiple access (FDVRA), tine division multiple
access (TDVA), or code division nultiple d0cess (CDVRA). In the
preferred enbodi nent, the base sites 103-110 conprise "i DEN' Enhanced
Base Transcei ver Sl tes. The 3 5 comuni cation devices 120-123 preferabl y
conprise any w
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site and the | owill b@raldeeta daliver anotherportien of the present-commueation 1 5
the servinggbasd e CommithitoR devicy 120/ withid the predetefihrfed period of
time. By tracking the location of the communication device 120 on a
coverage area-by-coverage area basis for the predetermined time
period, the system controller 101 can directly deliver the
subsequently received communication, or the subsequent portion of
15 the present communication, to the target communication device 120
without having to first page the communication device 120 in its
location area 150 (i.e., without having to utilize outbound (base site
to communication device) communication resources at each base site
103-106 in the location area 150.
20

If the predetermined period of time expires before the
communication device 120 receives another communication or
another portion of the present communication, the communication
device 120 preferably automatically reverts to location area tracking

25 and transmits supplemental registration messages to the system
- controller 101 each time the communication device 120 enters a new
location area (e.g., 151).

A benefit of the present invention is apparent in packet data
30 transmissions where several packet transmissions may be necessary
to completely deliver a message and where such transmissions may
be made at several second or several minute intervals. Although,
with the present invention, the communication device may have to
transmit & few supplemental registration messages on inbound
35 (communication device to base site) control channels as the



registrations in a registration and communi cation delivery | ookup

table located in the systemcontroller's random access nenory (RAM .
An exenpl ary, initial registration and conmunicati on delivery table
200 is illustrated in FIG 2. For the purposes of this 2 0 discussion, it
I s assuned that communication unit 120 refisters initially via base
site 104, conmmunication unit 121 registers initially via base site
107, conmmuni cation unit 122 reglsters |n|t|aIIy via base site 108,

gg?rrncj(r)nmglajttn: g(rj\lt ég "'Hj maﬁ’i’t%@%é | ni tﬁg I y reg| ST ef egéa?s durifgd. The

communi cat i on ﬂwnme pgnodtoﬁﬂlerammmqmd?
device in the fgﬁbPléiﬁé%e ggﬁﬁ*aﬁﬁh%%&s ése&aﬁﬁhxm mepmleet

data conmuni ca [ |cwﬁg%ew C‘E] &msord at | om f
n}@%’é catl

each communi capﬂﬂﬁddé\ﬁ
delivery stat Uﬁvodld@é Rivtingelocationo@rea m&hngsteethesahaﬁed by

the entries 201|nt i, |aI reqlsir (o) i cation
delivery tabl e h‘ileh‘ m‘ﬂw&?aﬁhb @%@Eg#&%@&"l 101 receives a

packet data mittimg ortreceiving informdtiomy: Fomexamplei ém adkypicals (e. g.,
o > Gevic E@%%ﬁ%‘iﬁqﬁﬁ?@ﬁ%@wﬁeﬁ% #*’Vééé;%m?@ﬁ??ﬁ”'t cl ephone
net work ( PSTN) am, communication that seqmires shree
network 1 OE.I sttt tpaishiRE xdr{?, #lSo ﬁﬁ'Eﬁ Wnidler&frﬁfol@%nel page§ATM
net wor k 155, e SYSSI em cont | er 0 consults t
communication systems difice communication
devnces are tracked on a location area-by-location area basis while
the communication devices are idle or inactive (e.g., while awaiting
one of the intermittent transmissions). By contrast, with the present
' 15. invention, at most 30 pages are necessary to locate the
communication device for the first transmission and no pages are
necessary for the second and third transmissions, provided the time
separations between the first and second transmissions and between
- the second and third transmissions are each within the predetermined
20 period of time.

‘In a manner similar to that at the communication dévice 120,

the system controller 101 starts its timer after transmission of a
communication, or portion thereof, to the communication device

25 120. Additionally, the system controller 101 changes the
communication delivery status portion of the entry 201 for the
communication device 120 in the registration and communication
delivery table 200 to reflect the change in communication delivery
status. Such a change is reflected in the communication device's

30 entry 301 in the updated registration and communication delivery
table 300 depicted in FIG. 3. FIG. 3 also depicts exemplary table
entry updates for the other communication units 121-123. For
example, entry 302 depicts the case where idle communication device
121 has traveled into location area 150 while using location area

35 tracking (i.e., either after its coverage area tracking time period has

-~



5 communi cation delivery status in the table entry 201 associated with
t:he receiving, or target, communication device 120 to determ ne the
procedure for conmunicating the comrunication to the target

comuni cati on device 120. When the comunication is the first

conmuni cation involving the target conmuni2ati on device 120, the 10

systemcontroller 101 pages the target comiuni cation device 120 from
the base sites 103-106 in the | ocation area 150 associated with t he
target communi gfeai Ekﬁfghﬁf‘e iod &fgFTUNI cation
devi ce 120 that%iwi‘%s égbfrﬁﬁco]ﬁngrol PflargEﬂ gﬁ ngved gpy

comuni cati on Started)e BatRLINE depists the ﬁwmmmymcatm 169 t he

page, the targqtzzcﬁwuﬁvewd ﬁﬂo%%fvi@:é do'%rh @apea 140during its gbedgment

of the pagetothe sy emcontro.l r 10 a.th ase . S|te
104) serving t &€ ail ﬁQH 3eplcmc i’FEﬁ?
devi ce 120. SRemuni’cmnﬂevmekmvhadeedimeservwe cowcrage mearol ler

Lot aram = 14 D0 e il e ERAE i B, 8l
resource, or cMrcmnmmneamdevmetmhnsable3 isidentical toithe recei ved
e acknow c4ougResnfifin EARyn tabld 200 becausé A BAKGAH BBIEIOD' ! o of

100 dat a packet’s em ransmt all 100
packets or onl Pnly ypdateshwhencommumication gevies m@ngers aypeyolocation

dependi ng pP r gg@Lcti ve system constraints, such as time constraints
for packet data transm ssions to any one communi cation device via an
RF channel 160. In addition, the systemcontroller 101

transnits a control Wheén thesyatmﬂomlmﬂlerthbbimunabletﬂm providelthequent to,

base site 104 CppumunicatiddbVe’ 29 aéﬁ%%{é BHGH drdortich ' "°
cormmuni cati on @§\A eemmunication wmhm etpmmmhmmcbgf time.(e.gn
messages tpst h%lu‘é%tm@unavmﬁ%ﬂ‘i@%f chthﬂalﬁY@étibﬂ cHEnkéle1 60 cation
device 120 ent %E?vﬁg?base site 104 or due o no other %cr)&%ngﬂ{cla n 1rn% sterm ned
period of tine
received for the communication device 120), the system controller
101 automatically changes the communication delivery status portion
of the entry 301 for the communication device 120 in the updated
20 registration and communication delivery table 300 to reflect the
necessity to page the communication device 120 prior to the next
transmission. In addition, when the communication device 120 is not
configured to automatically revert to location area registration after
expiration of the predetermined period of time, the system controller
25 101 transmits a control message to the communication device 120
instructing the communication device 120 to revert to location area
registration (i.e., instructing the communication device 120 to
transmit supplemental registration messages upon entering each new
location area).

o
Illll'

~o

)—

30
In addition to a fixed predetermined period of time, other
thresholds may be established to determine when a communication
device should register with the system controller 101 in order to
reduce the amount of control channel activity (inbound or outbound)
.35 - in accordance with various embodiments of the present invention.



10 (e.g., five mnutes after receipt of the instruction). By

requi ri ng the communi cation device 120 to transmt suppl enent al

regi stration nmessages in this manner, the systemcontroller 101 can
track the -l ocation of the target communicati on device 120 on a
coverage area- 5 by-coverage area basis ¥or the predeterm ned period of
tinme in anticipation that the systemcontroller 101 will receive

anot her comuni cation during the predeterm ned period of time for the

target commini cgby ega&we,gﬁpéae lipbdithedtte Lok %Bﬁirbﬂe&flfmlﬂﬁght il

be able to deli i on res conmuni cat’i on to the

cormmuni cat i on ceeunicthezmmbenpf suppl ftmeu@aé'emsmcgemessagﬁs received e, By
tracking the | ogg &ﬂartdgﬁnfdm?muev&%mn%wmnﬁﬁﬁuemm dev1ceCBViﬁr age .
asl

ar ea- by- coverage area e predeterm ned rio

e
system control I@V%Se@&ﬁa 1.§o| traRSMItPRE Su PP@M@]‘U&&‘?W“QE& ved
conmuni cati gn, flessdpe s&!{bmenwﬁn eath aewoerviCe coveragecarea) andywhencat i on,

to the t t d page
the communi cat | GF BRIDDE abfgecﬁﬁéﬁtsyﬁ?emepwﬁ‘sé@%@f@%éﬁ SRESSBRD
having to utilipredeternmmed fumber within acertmncpmmdmfannet(ecgavilee)

t t t! ar ea
150, g0 O "ERAHEE IR sy3RAH GURRFOHEY FOL mi (%* .neaE‘i%‘F‘?%t‘ﬁﬂiﬁ%%g
conmuni cat i on d@/ﬂ@ecmum@moulexm ¥ig thag xecgived eem@$lher
portion of jighe juceResl Pég smubh%emge%ﬂsmt the deV' ce 120

preferably automatica reverts 1o, Iocat ea tracki.n
transmts suppl €Y lcgg @y&‘f 5 61{9 §&?§°n mE%ﬁ%Fm | er
101 each tine tuponenmmgeacbmeufehmarearmt ers a new .

In another embodiment, the system controller 101 might not
15 only count the number of supplemental registrations received from a
communication device within a certain period of time while the
communication device is in coverage area tracking, but might also
estimate the number of pages that would have been transmitted to the
~ communication device during the certain period of time had the
20 communication device been in location area tracking. The system
-controller 101 estimates the number of pages by determining the
number of pages that would have been transmitted had the
communication device been in location area tracking instead of
coverage area tracking and had the system controller received a
25 communication for the communication device. For example, if the
system controller 101 received eight supplemental registrations from
the communication device in a ten minute time frame and only four
base sites would have had to have been used to page the
communication device in the same ten minute time frame (e.g., if the
30 communication device 120 traveled in a circle through the service
coverage areas 133-136 of location area 150 twice), the system
controller 101 would determine that the number of registration
messages (eight) exceeds the estimated number of pages--in this case,
four- (one from each base site 103-106). When the number of
35 registration messages exceeds the estimated number of pages, the



| ocation area (e.g., 151). A benefit of the present invention
IS apparent in packet data 3 O transm ssions where several packet

transm ssi ons nmay be necessary to conpletely deliver a nessage and
where such transm ssi ons may be nmade at several second or several
m nute intervals. Al though, with theldresent invention, the
conmuni cati on device may have to transmt a few suppl enent al

regi stration rressages on inbound 3 5 (communication device to base site)

control channel into
new service cov%f age ar eas %irurl smltsacﬁﬁﬁm"?ﬁ&%hgg?f)o ¥m‘ﬂ rﬂm' ttent
‘packet transni s@¢\ee viathe mgtte that recgived the mast recent ¢IRen
nmessages trans ”i‘e?ﬁi'aﬁ'%ﬁ 'rﬁ%hshge thi 1ﬁ§truct the @ﬁﬁrﬁﬂnic&nmtué\ﬁeé ite ttanshiig s

r out boun

t han t he nunbe e.r ed in existing
| ocation area tSURRIEME nmﬁssages upﬁp&ﬁ%ﬂg%#hé‘et‘ﬂ catlon
communi cati §n d@*ea(;e Is idle (i.e., not transmtting or receiving

i nformation). For exanple, in a typi cal | ocation area that contains
30 or nore base site service coverage ar eas, acket data

commruni cati on t hat rlmyet another embediment; ithe fixed precfetennmedapenodsofons

Communt ot o DB iy RSORE B8 hviops comtbituRd L[k
| ocation ar ea- B %’@E@W%QI@H“BE%%OWFWG inclu Q‘Xé tERRsMISSION PYANQevi ces
e o b “dmuipadon e, Fur e th predtinined potio o o
pages are neces QT covETage ag%based P Sistration might'BE Tongér whien'the
communication device performed a transmission during the previous
communication than when the communication device acted only as a
receiver of the previous communication. Such a distinction between
15 predetermined time periods might be desired to accommodate two-
way communications, which often require longer time periods for

response than do one-way communications, such as data transfers.

i In further embodiments, the communication device might

20 determine for itself when to transmit supplemental registration
messages to substantially reduce the overall control channel activity
associated with receiving a communication. For example, in one
embodiment, the communication device might compute the length of
time that it remains in each base site's service coverage area. When

25 the communication device has remained in a base site's service
coverage area for a particular length of time and the communication
device is currently in location area tracking (i.e., being paged by the
system controller 101 prior to delivery of any communication), the
communication device transmits a control message to the system

30 controller 101 that informs the system controller 101 of the base site
service coverage area within which the communication device is
currently located and that the communication device will transmit
supplemental registration messages upon entering base site service
coverage areas (i.e., will convert to coverage area tracking). The

35 communication device then transmits a supplemental registration



comuni cation device for the first transm ssion and no pages are
necessary for the second and third transm ssions, provided the tine
separations between the first and second transm ssions and between

the second and third transm ssions are each within the predetermned 2 0

period of tine. In a manner &bnilar to that at the
conmuni cati on device 120, the systemcontroller 101 starts its tiner
after transm ssion of a commni cation, or portion thereof, to the

comuni cati on ‘i‘ﬁéﬁsﬁ%nﬁon gﬁ@?&l H hewrtdricd Bavévagb%aorm@ lift "thi01

changes the ni catlon vers tat us p; af .the entry 201
for the &hpeem rrsg- aﬁt L é

comuni Cat i on mone bade sies SeMbét teoﬂ@fshg‘eoareafwme bdmgudlumwdl n o
communi cati on e st a [ in the
conmuni cati on "f\f r% eé“ﬁmaéﬁ? U@fﬂ Liﬁﬂft% S@W‘P@E&Wn and
communi cat i $n dnessagesr (pages) b}atrhnsmwa isingle inbotind controfichandehl so
depi cts exenpl ation
units 121-123. qlﬁ_%ﬁstaﬁ tsPr@"é%?MWﬁ%l c@ﬁ"ﬁhe case e?’lé idle

communi cati on deaffi 121 has travel ed into |l ocation area 150 while
using |l ocation area 3 5 tracking (i.e., either after its coverage area
tracking time period has

expired or before iiB angther,gmbodiment. the; commupicgtion device determines
started). Eotrmowffretpmntl itt tenvertefrome coverage aremtrackingeto becation 122

racki ng time HEeh Bckd ahf icks @Wﬁ%?ﬁ@@&@%@% s
comuni cati on demiains i? the:samer location areao \determinasiomyis. ar ea

accomplished by determining whether the number of pages received

| at intervals exceeding the predetermined time period associated with

15 remaining in coverage area tracking exceeds a predetermined
number. When the number of such pages exceeds the predetermined
number (i.e., there has been an abundance of tracking type
conversions), the communication device transmits a control message
to the system controller 101 that informs the system controller 101

20 of the base site service coverage area within which the

| communication device is currently located and that the

communication device will transmit supplemental registration
messages upon entering base site service coverage areas (i.e., will
convert to coverage area tracking). The communication device then

25 transmits a supplemental registration message upon entering each
new service coverage area. Thus, in this embodiment, the
communication device realizes that its communication pattern is such
that it will be paged often and, therefore, informs the system
controller 101 that it will convert to coverage area tracking to

30 substantially reduce the net amount of control channel trafﬁc
(inbound and outbound)

. The above embodiments may be utilized separate from, or in
combination with, the utilization of a fixed predetermined period of
35 time to determine the supplemental registration procedure of a



137 while using location area tracking. In this | ast case, the entry

304 for conmunication device 123 in table 300 is identical to the
corresponding entry in table 200 because the entry in table 300 is

only updated when comuni cation device 123 enters a new [ocation 10 area.
When the systemcontroller 101 is unable 1® provide the communi cation
device 120 with anot her conmuni cation or portion of a communi cation
within the predetermned period of tine (e.g., 1 5 due to the

unavai | abi |1ty g gﬁw 8841l Pheaphicknl répRrration pRReAE, fS°
te 104 due 10 n i caftl recej ve

zl)memnl ca'?lronuG éfelg INesh %Wcm%lo f a communicatiobnat i cal | y

changes the copgpeiiéd ster dortrolles lQQrthht)is desuned)foxt ac¢amierry 301

for the communi cati on, devi c 120 .t he, up registrati on and-
conmuni cation GeMIpURicaion ‘&hﬁ Ppi%m 5%@:&9 By to page the
communi cat i$n g mednréﬁ@owa@bvbmgdﬁweby-covera eamasmsisnhes stemddi ti on,

fovert to I ocatPBOUBE JOT iralshd td Bbived comtd ﬁd‘a%i?s?ﬁ%ﬁ”” ety

predet erni ned thereof directlyrto, thehcommunication device:r We\lmwhemﬂmts a

28%‘3! cat ?iﬂgsueéﬂcéﬁ‘%?f%ﬁ%@@bwﬁﬁﬁééﬁe}%@ 3 Jogarion' ey Athralf

(i.e., instruc@refgbasis, dersystemeontrolier, 10t firsotnapsmits a pagetothe

SUDD' enentiag rééirﬁhﬁﬁic'aﬁbn'&f\iiéﬂ%a tiO Base5ités %vﬁ%ﬂié‘i&auon aregocat i on
area). 30 ddi on tQo a xed edeterm neg Perlod of tine,
ot her t thgm@&W municanon 'éP‘PH ReCEARERL 80 ormuni cat i on

devi ce shoul d ackpowledgment oflmespagelﬁromrthe@omnuh@dauon devive, t 0 _
reduce the ampyat ook ctﬁ@tcr(“"" ?ﬁtq%é/b Yorhbh lﬁ% %wgﬁt‘ﬁgl{ﬂg) 35 in
Nents o

accordance -w t var) ous e rese
ase site that recelved the page.
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15
- Although described above primarily with regard to packet data
applications, the present invention also has applicability to circuit-
switched communications, such as voice transmissions. For example,
i if a communication device calls a telephone subscriber that has voice
20 mail and the voice mail answers the call after one ring (as is often
the case when the called party is already on the telephone), the
system controller 101 might instruct the calling communication
device to use coverage area tracking for a certain amount of time
- after termination of the call due to the high probability that the
25 called telephone subscriber will call the communication device back.

FIGs. 4A and 4B illustrate a logic flow diagram 400 of steps
executed by a system controller to provide a packet data
communication to a communication device in accordance with a

30 preferred embodiment of the present invention. The logic flow
begins (401) when the system controller receives (403) a registration
message from the communication device via a base site (e.g., when
the communication device enters a new location area or a new base
site service coverage area depending on the current tracking mode).

35 The system controller affiliates (405) the communication device with



13 : For exanple, in one enbodi nent, the systemcontroller 101 m ght
count the nunber of supplenental registration nessages received from
a communi cati on devi ce when the conmuni cation device is in cover age
area tracking (i.e., transmtting supplenental registration 5 nessages
upon entering each new servi.ce coverage-ardd) and, when t he nunber of
recei ved suppl enental registration nessages exceeds a pr edet er m ned
nunber within a certain period of tirre(eg , 10 m nutes), the system

controller 101 rghg *Basérsiﬁésmair@céi%& {ﬁ?ﬁﬁ%ﬁﬁnxgessa aﬂd‘% P&f&ﬂ&f‘a“on

device via the base site th celve su ement al
regi strati on mneIgRE& mg ﬂ!&ﬁaﬁ%élte C SyStemhcentro ME&%I‘M@Q ransmt

suppl enent al  r eq467) at pavkerriate ¢ommunicatin or @perticd tikeredf (e\g.] #cation

ar ea. her d| rren the s emc | | 101 ni ght
not 1 5 only c&IRPPt‘?ﬁPﬁKFg%P? fessa éef;!%tFpﬁFaJﬁgtﬁ“ece. ved from
a comwﬁnlmnmunimnmedwidunacertaln period of time while the
comuni cation device is in coverage area tracking, but mght also

estimate the nunber of patg‘gs t hat, woul d have been transmtted to the

comuni cati on devi ce Ryigr tydel yenagtﬂlencmmcanom mpuruommaeof the

communi cati on dgykfen Rof I
controller 101 egtl Jmat es&dnérnu er Ofa{)@ S, et er m I ng %{Bon was
nunber of pagesT® geivedwit \gg‘; spﬁr! of e ofca previous

communi cat i b@ d@mmuhmatlomlﬂwﬂﬁin th@commumdaum deviteadlsd previous

communi cati on 1 &P %@%ﬁ%ﬂ%ﬁﬁ%ﬁ%&@b&ﬁfﬂﬁ@“%?hi : o
syst em cont r ol | gommunieation, iniwhightthe copmunication dgvicereitherreceived .
the comuni cati qHe ¢ommanicatiod, arbrhitted the Bolmitificaidn? O parfitipated
in both receiving and transmitting the communication. When the
15 communication was received at the system controller within the
predetermined period of time of the previous communication, the
system controller determines (411) whether the communication
device can receive the communication or a portion thereof. The
communication device can receive the communication or portion
20 thereof when an RF traffic channel is available at the base site that
received the communication device's registration (the serving base
site).

When the communication device can receive the

25 communication, the system controller transmits (413) the
communication or a portion thereof to the communication device via
the serving base site and then determines (415) whether the
communication has been completely transmitted. The
communication has been completely transmitted when the system

30 controller has transmitted the complete communication, as opposed
to only a portion of the communication, to the communication
device. As noted above with respect to FIG. 1, the system controller
may be able to transmit only a portion of the received
communication either because only a portion of the communication

35 has been received or because system constraints on RF channel usage



baséi sites woul d have had to have been used to page the comuni cation

device in the sane ten mnute tine frane (e.g., if-the 3 0 conmunication
device 120 traveled in a circle through the service coverage areas
133-136 of |ocation area 150 twice), the system controller 101 would
determne that the nunber of registrationl8 nmessages (ei ght) exceeds
the estimated nunber of pages--in this case, four- (one from each
base site 103-106). Wen the nunber of 3 5 registration nmessages exceeds
the estimated nyghfise SiFRAGHS g it transmission of the complete

14 system contro &“’! smts contro rresigg

communi cati on comnamlpasool n&ossmaps%agnpe @mlmn hasent

suppl enent al beeﬂ@é‘%ﬂéﬁl y eransasistede the logict flowt ends=(417uni cati on devi ce

to transmt suppl enmental registrati on nmessages upon entering each new
| ocation 5 area. In yet anot her enbodi ment, the fixed

predetermt ngd peri OdH@wever, whenethe trafssmissior ismotc dete;thdwsysmenw ous
comuni cati on 0

Fr ansm sei on byCRHEbEF Eeh uﬁ%&%ﬁ%@ﬁ%ﬂ M&*@%ﬁ%ﬁiﬁ& can

predet erm ned praceive aho erportlmo & commuynication e artrafifion

m ght be |ongerg 1%1&9:1&19%vmnaméa&fﬁili[a,lrthfgegq1 %e?ve&&ﬁem@ﬁreféﬁ@nsmss'on

during the previous comuni, cafl on device
acted only as acommunigatipn«levige tmsgaaon fiCOMIMMBRICation

di stinction goet de¢ice dan ﬁi:éi’@ﬁidﬂl@? ortion dﬁhe%tﬁnﬂilﬁﬁéaﬁ@n@ﬁ' )fsﬁe
accomodat e t0; onerolled AltcrAAAS (i1 e pRLASLSOA [oriod g7 Ui e
time has expired since transmission of the previous portion of the
communication. When the predetermined period of time has not -
expired, the system controller transmits (423) at least another
15 portion of the communication to the communication device and again
.determines (415) whether the communication has been completely
transmitted.

(

When the predetermined period of time has expired or the
20 communication device cannot receive the communication (409), the
system controller pages (425) the communication device from the
base sites in the location area from which the communication device
last registered. After paging the communication device, the system
controller determines (427) whether the it has received an
25 acknowledgment of the page. If no acknowledgment is received
within a certain period of time, the system controller re-pages (425)
the communication device. However, if an acknowledgment is
received within a certain period of time, the logic flow continues at
decision block 411 where the system controller determines whether
30 the communication device can receive the communication or a
~ portion thereof (e.g., determines whether the base site that received
the acknowledgment has an available RF traffic channel). When the
communication device can receive the communication or
communication portion, the system controller transmits (413) the
35 communication or communication portion to the communication



‘response than do one-way conmuni cations, such as data transfers.
Isn further enbodi nents, the conmmuni cation device might 2 0 deternine for

itself when to transmt suppl enental registration nessages to
substantially reduce the overall control channel activity associ at ed
with receiving a conmunication. For exanpl¥ in one enbodi nent, the
communi cati on device m ght conpute the | ength of time that it remains

i n each base site's service coverage area. Wien 2 5 the conmuni cation

devi ce lhas lrerragiﬁeitfe wamk@ﬁréﬂtl sénﬁﬁ \Base site (1.@0ﬂm“aﬂseea:t§m%tﬂeﬁ“y -
articular length o i C

Pocatlon ar ea tF%‘Eﬂ%Yﬁé‘EePége %@Pﬂ&qgaé'mﬂgy%n\am site &}%‘tf&ﬁ? 8&[4 mest; 101
prior to deli verecen‘tre gistration) ambtheclogic flow continuesratrdecasionrbloeki ce

transmts a con Zs nmessage to the system3 0 controller 101 that informns
er

t he systemcontr 101 of the base site service coverage area
wi t hi n whi ctd t he conmuni cat i on device is currentl y | ocated and that
the comuni cation dewg a&élsmn bIOQdIPQbQ theeOi st rat i on
nmessages upon enteri ng a,se e serv ve’r age ar eas , Wil

convert to covecagunummnawas Rot remed Goeamqtcsxstem ceaml,l@rt hen
transnmits a supipligiiarthe r"eﬁeteﬁmﬁbd%nod of time of the previous

thi s erho B REHREaROn, the SxFiem oRtmDiEr deteanitics 209) Fhder b '

remaining 10 commnmdaam dae\uee sims\tequestedaim cbelwerymﬂ thebeing idle |
s oA MR B O il
evice requests dlrect very o the communication by transmitting
a control message to the system controller that informs the system
~ controller that the communication device is converting from location
15 area tracking to coverage area tracking (e.g., due to remaining in the
same base site service coverage area for a certain length of time).
When the system controller determines that the communication
device has requested direct delivery of the communication, the logic -
. flow continues at decision block 411 where the system controller
20 determines whether the communication device can receive the
communication or a portion thereof (e.g., determines whether the
base site that received the control message has an available RF traffic
channel). When the system controller determines that the
communication device has not requested direct delivery of the
25 communication, the logic flow continues at block 425 where the _
system controller pages the communication device.

-

FIGs. 5A and 5B illustrate a logic flow diagram 500 of steps

executed by a system controller to provide a communication to a

30 communication device in accordance with an alternative embodiment
of the present invention. The logic flow begins (501) when the
system controller receives (503) a registration message from the
communication device via a first base site (e.g., when the
communication device enters a new location area). The system

35 controller affiliates (505) the communication device with the first



nmessage to provide a substantial net reduction in control channel

traffic. I n anot her enbodi nent, the comuni cation device
determnes 10 how frequently it converts from coverage area tracking to

| ocati on area tracking and back again while the comrunication device
remains in the sane location area. This dé&lernination is acconpl i shed
by determ ni ng whet her the nunber of pages received at intervals
exceeding the predeterm ned tinme period associated with 15 remaining in

coverage area t L3 : o '
nu\r/rb(rargof ;uch B@*ﬁ@éé@@?@ﬁ?ﬁ%@m@a g the serﬁ%gd{?ﬁ#g@.@ré?%gre
has been an abu e §ite: K VPPN TReeIvIng gémmfa ppdnterided
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troll 101 that i nfor. h t t 1 Ql N . it
SO oe ey aqtammRRSRLER ACWioE 4 e Bt Uik stV lobhobbuBd™ °'t°
curr Fnt | yt | fscat eontainingthe first base sitec cAftensendingtheepage; thelsystemansni t
su emental re . ice
covar age ar eas EpaOREr ABrermines (I TT SipAIEC R (FLEEiddon W KAoWIPAEARNY. CO
communi cati on def thepagewithin acegtaimpesiod @ﬁlﬁ@ﬁ?ﬁ&ﬂﬁl“ﬁ@@ﬂa SHICHH 1S
nmessage upon e”f&rei%,é%g%*‘ﬁysltem coiftro ﬁ&rl\g.ﬁg%a Wﬂ,eaé@gmﬂm@ﬁﬁohn this

enbodi nment, the nication device r I'zes that its comrunication
pattern is suchdevic®. that it will be paged often and, therefore, inforns
the systemjQ controller 101 that it wll convert to coverage area

trarfics (i nboulkhacenaiabdpsht i fodifoed W Syefim i e 10
may be utili zedtransmitst(513)@coverage area controdimessagerand the t he
uti|zat i on of gofniffioARAC o d"bBRTorP Aidred. o theodmuiieatiohadevice he
suppl emental reg[stragion pfqcedure, o
Via the base site that received the acknowledgment. The coverage
15 area control message instructs the communication device to transmit
supplemental registration messages each time the communication
device enters a base site service coverage area during a
_predetermined period of time (e.g., the 5 minute period after receipt
of the control message). Upon transmitting the communication, the
20 system controller determines (515) whether the communication has
been completely transmitted. When the communication has not been
completely transmitted, the system controller determines (517)
whether the predetermined period of time has expired before the
system controller is able (e.g., due to traffic channel availability
25 constraints) to transmit at least another portion of the communication
to the communication device. ‘When the predetermined period of
time has not expired, the communication device remains in coverage
area tracking and the system controller determines (519) whether it
has received a predetermined number of supplemental registration
30 messages from the communication device. When the predetermined
period of time has not expired and the number of received
supplemental registration messages is less than the predetermined
number, the system controller determines (521) whether the number
of received supplemental registration messages exceeds the estimated
35 number of pages that would have been transmitted had the system




16 ° comuni cati en device. The suppl enental registration procedure,
Jn effect, determ nes the delivery procedure of a comuni cation
received by the systemcontroller 101 that is destined for a target

comuni cati on device. Wien the supplenental registration 5 procedure is on

a coverage area-by-coverage area basis, tye system controller 101
transmts the received communi cation or portion thereof directly to

t he conmuni cat i on devi ce. However, when the suppl emental registration
procedure is on i on reab-loctio . eﬁ‘[ﬁﬁsis, the system
control | er 1‘-791l ﬁb«i?gl al?lg %ﬁﬁ@m&gﬁﬁ@omgéo i cation dezi ce via
t he base si tescgmmunmatim.l ocation area cont ai ni ng the conmuni cati on
devi ce and, upon receipt of an acknow edgment of t he page fromthe
conmuni cat i on devi ce, transmts the compuni c n tslq

conmuni cation devi c3hen theshree conditions ofidecision b \521%' g #de. 1 5

Al t hough d;gscr Ze%%gvmqﬁrth%egamegﬁﬁg agﬁmﬁ% devige is still in

applicatio present | nve,nt I on gheso | i@bl | i t¥ é &-ﬁ#@cu{ t- f
i

swi t ched commuePY¥eragenareastiacking
a conmmuni Cat'olbzﬁi?‘éh@ﬁ ortioh bﬁﬂﬁ’b@ﬂﬂnﬁnmmwmdﬂwmmmhon 2 0 mail

ase when th m@%@e&ﬁ#ﬁsﬂ%ﬁi i R L R

controller 101nmte:,dlthatrmerm dbrmeglmmgnn cavemge area trmkmge_ to use
coverage r m nation
of the ca g%%%nh@lgh&%ﬁ%"%i& ?y at ?g e 1:ne
subscri ber w I is, rtheesys;maomao 6F LRRSMts ﬁ oruon ¢

communication (e.g., a first group of data packets), the
communication device transmits supplemental registration messages
upon entering base site service coverage areas for a périod of time
15 (e.g., five minutes). Similarly, after the system controller transmits
(523) the second portion of the communication (e.g., a second group
of data packets), the communication device also transmits
supplemental registration messages upon entering base site service
coverage areas for the same period of time (i.e., five minutes), or
20 for a different period of time (e.g., 10 minutes).

Upon transmitting (523) another portion of the
communication, the system controller again determines (515)
whether the communication has been completely transmitted. When

25 the communication has been completely transmitted, the system
controller determines (527) whether it received another
communication for the communication device within a
predetermined period of time of the most recent transmission. When
the system controller has received another communication for the

30 communication device within such a time, the system controller
transmits (529) the new communication, or a portion thereof, to the
communication device and the logic flow continues at decision block
515. When the system controller has not received another
communication for the communication device within such a time, the

35 system controller transmits (531) a location area control message to



FIGs. 4A and 4B illustrate a logic flow diagram 400 of steps execut ed
by a systemcontroller to provide a packet data communi cation to a
comuni cation device in accordance with a 3 0 preferred enbodi ment of the
present invention. The logic flow begi ns (401) when the system
controller receives (403) a.registration 22 nmessage fromthe

communi cation device via a base site (e.g., when t he comruni cati on
device enters a new | ocation area or a new base site service coverage

area dependin the cue i - : @qunrﬁ@ntroller
af T11iates (48&?‘&9?2"%‘0 - p@gﬁéﬂﬁﬁé’ \;f&;?ﬁsﬂéw el 533)The”

17 t he Ibeationiarea control message insteuets the communication devigedta he

| ocati on Per gﬁm ' & roller then
receives Wgﬁgg%%?ﬂ?g?g CcO oﬁlil%%tsls%%aor a ggf?ﬁn t her eof
(e.g., a epmniinication device,enters 819ealoR @C&essage) i ntended for the

5 communi cgtion device. Prior to delivering the
conmmruni cation, or pqttjon thereof, ,the. S e r det er mi nes
(409) whet her the c&i?fﬁmegtb@i {pdecision bw&%&%ﬁw@edet er ni ned
period of t ti Wedcﬁmmmﬁ?ﬁmhaﬂﬁot beenroompleselyctransmitted (1 3)hand a_?y _
communi catl on dgyv. e Vi O 2.0 \Y |
communi cation Q%Qﬁ §§n?%£a°f0{h% W%ﬂ%ﬁwﬁm ?ﬂoél#esgzmsrg%’i _qulzgi on
devi ce either riZkaneanswered imthe affirmative, the, systemseontrelier Fansmits
communi caty gn, %5 thé 16¢4tfif frea control'mikstabd &5 e/ tom catiensdéviteng the
conmmuni cat 1 on. the,1 communi cat b?ﬂ 6 regelved at the system
controll er wit mﬁe ogic flow continues at block 509, where the system

controller transmits a page to the communication device when the

system controller is finally able (e.g., due to the availability of a

traffic channel or the receipt of the another portion of the

15 communication) to transmit an additional portion of the

' communication to the communication device.

FIG. 6 illustrates a logic flow diagram 600 of steps executed
‘by a communication device to receive a communication in
20 accordance with the present invention. The logic flow begins (601)
when the communication device transmits (603) a registration
message to the system controller upon entering a location area of the
communication system. Upon registering with the system controller,
the communication device determines (605) whether it has received a
25 page from the system controller via a base site in the location area.
When a page has been received, the communication device converts
to coverage area tracking and transmits (607) an acknowledgment of
the page to the system controller via the base site serving the service
coverage area within which the communication device is currently
30 located. '

Subsequent to transmitting the acknowledgment, the
communication device receives (609) a communication, or a portion
thereof, from the system controller. The communication device then

- 35  determines (610) whether the communication has been completely



predeterm ned period of time of the previous conmunication, the
systemcontroll er determ nes (411) whether the conmuni cation devi ce
can receive the comunication or a portion thereof. The comuni cati on
devi ce can receive the conmunication or portion 2 0 thereof when an RF
traffic channel is available at the base 28te that received the
communi cation device's registration (the serving base site).

When t he communi cation device can receive the 2 5 connunication t he

her cof L0 1 ho CHMERES-8n abapHialEa by an SHTUF copmAficalion Aag, ' 07

0 e and then
det erm nes (415Whm:etheecommmmcanonhambﬁenaeompm msmmi&elpg

)

—
-
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transmtted. T ni 3&@9 daﬂﬂﬂ mhen
the system3 0 con? rdﬁcgeprmhalg tra%smtte t.he coﬁﬁgitﬁ,eoﬁc!)lamg‘:fll?tthieeﬂ n,
opposed t ccompletel mﬁth the cormmunication di¢vige,determin ti on
device. As got ek@héﬂié\‘% éﬁo&'dﬁnﬁw hies ﬁé&wrecdxpeof

i ther because WRBAEE- pEe %m B%ciee FieghPetiod St has.2of ERRRLCC) e
or because systthe\cbmnimncatim devide désermines:¢613) whether it received a
L8 i cat o BB e Pl BBl b BAE R hbler 85
conpl etel y t r artheicommunieation device toitrensmit supplemental reglstratlon
‘10 messages upon entering each location area. When the
- communication device has received the location area control
message, the communication device transmits (603) a registration
message upon entering a new location area and the logic flow
continues at decision block 605. However, when the communication
15 device has not received the location area control message and the
predetermined period of time has not expired, the communication
device transmits (615) a supplemental registration message upon
entering a new base site service coverage area and the logic flow
continues at block 609, where the communication receives the next
20 portion of the communication.

—

When the communication has not been completely transmitted
and the predetermined period of time has expired, the
communication device determines (619) whether it has received a

25 predetermined number of pages at intervals exceeding the
predetermined period of time associated with remaining in coverage
area tracking (i.e., the communication device determines whether it
is being paged often enough to justify remaining in coverage area
tracking even though the predetermined time period has expired).

30 When the communication device has not received the predetermined
number of pages, the communication device converts to location area
tracking and the logic flow continues at block 603. However, when
the communication device has received the predetermined number of
pages, the communication device transmits (621) a communication

35 delivery control message to the system controller informing the



5 However, when the transm ssion is not conplete, the system
controller determ nes (419) whether the comruni cation device can

recei ve anot her portion of the conmunication (i.e., whether a traffic
channel is available at the base site that received the nost recent

comuni cation device registration). Wen 2he communication 10 devi ce can
recei ve another portion of the communication, the system controller
determ nes (421) whether the predeterm ned period of. time has expired

SIh nce taansm S8y g@:@&oﬁ?@l@t%@uﬁ é&hhthﬁﬁcaﬁohftlbwce is goh gt remaipn. Wen
t he predeterm ped period o as_no expir
cont IrOoI ler traM® ﬁp?l &352% eygs; though the ﬁ'&ﬁ‘ﬁ"‘“' ‘edtsﬂ%“&lin(’f

communi cati on timé hasmmuﬁ, andi the logic flewaoontipaes at blockiéd5r ni nes (415)

whet her the comuni cati on has been conpletely transmtted.
When the predeterm ned period of time has expired or the 2 0 communication

devi ce canrfot recei Whengincdesisioncblackr6Q5,athe, cmnmumcauonyzlevm bamtrol | er

h
nggfi éﬁza? e;h?‘r o%l C %tggbdomm% tgﬁn ce ﬁpﬂu% fﬁ g7|}st e?ed

After paging t M communigation deviea:has remained mtlvbsnms ase site
det er m nes (42§ér\*&6€tb%rég€atéaf&'sabéﬁﬂm/9€néﬁ 8fﬁm@cw edgment of the

age. |If no acknow |s recel certain,.period of

'PI %e the syst GAMEBHR n%‘a fef@hb!ﬂnakes &“ﬁ a%t%émmﬁﬁp Y% on devi ce.
However, ilfQ anstartingvd mtmanpon entenng cack base ditei servicescoverage raremthrl od ?f
tinme, thelogl e system
control |l er det @%n&%ﬂﬂgﬁ%@ q%mmghgg‘tlﬂgn&%g%%éﬁr ecei ve the
cormmuni cat i on @evige determines that it has entered aew hase siterservigesgoneragee base
site that recepiahy detectifletiie bagubite samitifiérassoriakd with! heRontral! f ©

o) oo AR R BE he s tagest sienakios Dest signa) GuElRk OFBS (413) ¢ he 3
5 conmmunilcit i received comntrol @hannelsm:rld comparinghthecrevgived base®site
identifier with the previously detected base site identifier to detect a -
change. When the communication device has remained in the same
base site service coverage area for a certain period of time, the
communication device transmits (621) the communication delivery
20 control message to the system controller informing the system
. controller that the communication device is going to convert to
coverage area tracking and the logic flow continues at block 615.
However, when the communication device has not remained in the
same base site service coverage area for a certain period of time, the
25 communication device remains in location area tracking and the logic
flow continues at block 603.

The present invention provides a method for providing packet
data communications to a communication device in a radio
30 communication system. With this invention, the overall amount of
control channel activity (i.e., inbound and outbound) associated with
delivering a communication to a communication device is
substantially reduced as compared to existing techniques. The ~
present invention reduces the net amount of control channel activity
35 by tracking the communication device on a location area basis when



19 device via the currently serving base site (i.e., the base site

t-hat recei ved the page acknow edgnent or a base site that received a
nost recent registration) and the logic flow continues at decision

bl ock 415. 5 Referring back to decision block 409, when
t he communi cati on was not received 9) at the systemcontroller

within the predeterm ned period of tinme of the previous
communi cation, the systemcontroller determ nes (429) whether the 10

communi cati on’ g @amhRniaAe eiasﬁeimepbumu ovob¥ed in, nor has
communi cati on e pr odi_ment at| devi ce
requests di rectb‘?fé}ﬁfﬁ&f WQiEG@MRPE&PPB%F ﬁ'é‘ the ,

cont rO: | WESSﬁgecommumcauendmwmd base sltmt:ovemgerm'ea ffbaswwhemthe

control ler that_t

area tracking t%I0 vergggag?%yl‘%ﬁg%ﬁflg%g%B%m 8%‘ t '{%ﬁ%ﬁ%{%
same base sbte Bofreurrentlyinvalyediinca commainication,rbutchas been recently.

Wh t he syste ] t [ Vi ce
hagnreques%/ed L rec dlil:llve(?*ﬁhf\ot ﬁgécommn P@steﬁ%?\i%ﬁﬂﬁifﬁﬁherredué%
continues at detbediesamounkof contyel channel %%YléYn otraeking-the; o determ nes
whet her the corgpinfiiitationl Qevice 67 bAeNiNccoviirage area bASIEWheRthen or a

portion thereof (e. et erm nes, whet her tﬂy ase site that,received

the control ms@&&gﬂﬂggagﬂn ige, 1y noeurrently ipvolved m g coramunication,: ne
syst em cont 0ol | but hias renmained inhabasé site serviceccoverage area forlomepbriednot

requested direcys fifild §Fhis ticdiVed an excessive number of pages. The present
.invention reduces the net amount of control channel activity still
further by tracking the communication device on a location area
basis when the communication device is not currently involved in a
15 communication, but has transmitted an excessive number of
registrations. By reducing the control channel activity associated
with delivering a communication, the present invention permits a
reduction of control channel resources as compared to existing
tracking techniques, thereby allowing some control channel
20 resources to be converted to traffic channel resources to facilitate
data packet transmissions. |

pu

(
—

While the present invention has been particularly shown and
described with reference to particular embodiments thereof, it will
25 be understood by those skilled in the art that various changes in form
and details may be made therein without departing from the spirit
and scope of the present invention.

I claim:



2 5 conmmunication, the logic flow continues at bl ock 425 wher
system control | er pages the comruni cation devi ce. Tﬂ'm I"l"leI " |“|
SBillustrate a logic flow diagram 500 of steps

controller to provide a communication to a 3 0 com*rum catlon deV| cein
accordance with an alternative enbodi ment 26 of the present invention.

The logic flow begins (501) when the systemcontrol |l er receives (503)

a registration nessage fromthe comuni cation device via a first base
site (e.g., when the communi cat i oiClklfimgce enters a new | ocation

area). The system 35 controller affiliates (505) the cormuni cation device
with the first base

site and the |okati dn acommunicatiomsystem ﬁwt\mchldesmmermcmmoﬂer, the

(731, b, = S BB, AT AR e 5 ity of 11
conmmuni catlﬁﬂ dbasecsites servirigrespective sesviceraovegage aras; she servicea 5
controll of ot aNciae ?E%SS"%%W o ?@@é’ﬁ"ﬁgﬁﬁp“q"méﬂsﬁg of
the page wit hi rmgthad for the,system @entroﬂgr to provi t nt is

received, the S&ﬁhﬁiﬂrﬁ@ﬂﬁéﬂé tethe eomrfighicatiot) déviee chiemBtiiwl | on
device. 10 r(lﬁwl edgnent is recei Ved, the system

an_ack
control | er CWBH&H&Q‘ §6P$ Of° coverage area control message and the
comuni cati®n, or a meivmg 4 registrationanessagedfronn the communication

device via a first base site of the plurality of base sites;
affiliating the communication device with the first base site
and a first location area of the plurality of location areas that
includes a service coverage area of the first base site;
15 receiving a packet data communication intended for the
communication device to produce a received communication;
determining whether the received communication was received
within ‘a first predetermined period of time after a previous packet
data communication involving the communication device; and
20 when the received communication was received within the first
predetermined period of time, transmitting at least a first portion of
the received communication to the communication device via the
first base site.
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via the base site that received the acknow edgment. The covera r |
control nessage instructs the communication device to transmt I J e"III"I“J
S *

suppl enental registration messages each tinme the conmunication

enters a base site service coverage area during a pr edet er mi ned peri od
of time (e.g., the 5 ninute period after r&kteipt of the control
nmessage). Upon transmtting the communication, the 2 0 systemcontroller
determ nes (515) whether the conmunication has been corrpl et ely

Lranem tied (e, oTHeAmSHE OF chiipd 13 Flthek eOfp e i the
transmtted, the system contro determ

predet ermi ned peri od™ i\e 5@&9%@83@9 received; Supsequent 0ol | er

is able (e.g., ﬂwefm%ﬁ termmbdrpa‘uoddlﬁmhl.tmnmﬂttﬁl agpage to the) to

transnit at |ea Rﬁt#‘)@?gg%gﬁsﬁwg%ko&”mg ﬂi‘? ﬁ%&has not

conmmuni cati on d

expi red, thé colooati page the communjeation dexieenof theki ng
and the system fé&W&i fomes (519) whet her it has received a
predet erm ned nunber o él |stra |on 3 0  nessages fromthe
communi cati on devi cere%\élﬂgtﬂba the pggeif € i me has not
expired and thecmmncﬁﬁohmxw%aasecéh'@ﬂaﬁé%ﬁé@f thé@l'tiéds%‘ddérbdﬁssages
is less than the. )r edet erm ned nunber, the system control

det er mi nes (521 er the number of received suppl errent aI

registrati drQ rressagetranmm t‘bﬁp&ﬂﬂlvmﬁeacﬁnowflbdgmeht rtdeasttdat woul d -
At fﬁ?ﬁ pE & 3%‘%5’?@ Pimupication o, the BBPFPBW%P%@C‘"CC

via e second base site.

3.  The method of claim 1, further comprising the steps of:

15 . determining whether a communication resource is available at
the first base site to transmit the at least a second portion of the
received communication to the communication device;

when a communication resource is available at the first base
| _site to transmit the at least a second portion, determining whether the
20 first predetermined period of time has expired since transmission of
the at least a first portion of the received communication; _
| when the first predetermined period of time has not expired
. since transmission of the at least a first portion of the received
communication, transmitting the at least a second portion of the

25 received communication to the first communication device via the

first base site;
when the first predetermined period of time has expired since
transmission of the at least a first portion of the received
communication,

30 determining a location area of the plurality of location

areas that contains the first communication device;
transmitting a page to the communication device from
at least one base site serving the location area containing the
- first communication device, the page informing the
35  communication device of the received communication;



conmmuni cati on. Wien the three conditions of decision_blocks
517, 519, and 5 521 are answered in the negative, the communi tﬂlll ,Nl l"""l,”“ll
device is still in coverage area tracking and the systemc xRl

transmts (523) at | east anot her portion of the communication to the
conmmuni cati on device, provided a traf2a8 c channel is then available. It
shoul d be noted that the tinme period for remaining in coverage area

tracking 1 0O resets upon the transm ssion of each comrunication portion.

That is, after the SYédethgo f ! t i.st portion
of the comuni cation (£.4., m#&@@&%@%@&%!&g p gk@@‘é‘ip{?he
comuni cation devi ceCONER cagoglsﬁqylmm a|basegmt9to§ e@ti@a&q@base upon
entering base site ssitdiseﬁriag\meel@eaﬁbﬁemi@bnmia gthe firstime 1 5 (e.g.,

five mnutes). Simlarl af Tar the.systemcontroller transmts (523)
t he second portion o@?@“@&ﬂ’ﬁﬂm‘i}%%ﬂ .g., a second group of data
packets), ttfe communi cati transieiting,aesponsivetoithe acknowdedghemthe at

regi strati on nessage i i j . e areas
for the sane period g‘?‘gf?#&@f‘@%ﬂ?@e@rﬁﬁkﬁfwﬁﬁ‘ﬂﬁﬂwﬁﬁgﬁﬁﬁ er ent
period of tine (e.g.¢commumication)device via the base site thatrrecehied they (523)
anot her portion of tgaw Wi cation, the systemcontroller again
determ nes (515) %‘%’Lee e conmuni cati on has been conpletely

transmtted. Wien 2 5 the commini cati on has been conpletely transmtted,

the system controller determ nes (527) whether it received anot her
communi cation for the comrunication device within a pr edet er m ned
period of time of the nost recent transm ssion. Wen the system
control l-er has received another conmunication for the 3 0 comunication
device within such a time, the systemcontroller transmts (529) the
new conmuni cation, or a portion thereof, to the conmmuni cati on device
and the logic flow continues at decision bl ock 515. Wien the system
controller has not received anot her comuni cation for the

communi cation device within such a tine, the



35 systemcontroller transmts (531) a |location area control 0 _
22 t he communi cati on device and the logic flow ends (Sljﬁﬁﬂm%“" "I'I " l"l
| ocation area control message instructs the conmmuni cation devi il ok
transmt suppl enental registration nessages each tinme the

communi cation device enters a location are2® 5 Referring back
to decision block 515, when the initial conmuni cati on has not been
conpletely transmtted (515) and any one or nore of the three

C]Q][Id' ti ?“S OftgﬂC' Si Mabémhﬁuﬁléinoﬁ?s 9stem ¢hat mclu?éslafs ystemn controflernat he
affirmative e,svstemsgontrol |l er Lransm area
control nessagep!‘bémgm @ét PBﬁi %%Q}Peé'fm%g“m qség%'ﬁ’eﬁﬁcé}ﬁgﬂ? &f
continues at bl base Sites serving respective senvice coveragerareas, the rmmets a page
to the comunic e aIIy
able (e.qg., due%{’gg&é %ﬁl%ﬁgégﬁg?démo §ﬁﬁfﬂh&?§f d&lﬁanne

recei pt of the amethodrfordheisystem comsroller tooprayi emzmmeattommﬁhe an
addi tional port it { on devi ce.
FIG 6 illust ratbegugﬁ}%@m?%‘@cg’f agram %%Fi@’ém.g tgge egﬁ . by a
communi cati on devi cer@‘éﬁ“’%a\lﬁgkﬁ meém%ﬁrq e@%@m with the .
present inventi davicevia #first basesikeof die phifility of basetsites; he conmuni cation

Cont ol er upon ent cALHAHAE e Rublnication ARRRAGifla 1ilS: fOCAliEH area

upon ente
10 of the plurality of location areas that includes a service coverage area
of the first base site;

receiving a communication intended for the communication
device to produce a received communication;
-transmitting a page to the communication device via at least
15 one base site serving the first location area, the page informing the
communication device of the received communication;
receiving an acknowledgment of the page from the
communication device via a base site of the at least one base site; and
transmitting at least a first portion of the received
20 communication and a control message to the communication device
via the base site that received the acknowledgment, the control
message instructing the communication device to transmit a
supplemental registration message upon entering each base site
service coverage area while the communication device is not
25 involved in a communication.



cormuni cat i on system Upon registering with the systemcontroll

the communi cati on device determ nes (605) anat her it has recgal E!Ilﬁ H"“I““IIH“II'

page fromthe systemcontroller via a base site in the locatio

When a page has been received, the comunicati on device converts

coverage area tracking and transmits (607)(bn acknow edgnent of the
page to the systemcontroller via the base site serving the service
coverage area wWithin which the communication device is currently 30

| ocat ed. 5. . THEHHBEOOE clgini 4puddrbin de tontrol ksashge nstrictst he

Chereof . from e SommaamcaAon iavave fo AN “°”P!P%nﬁ€v?séélsﬁavoy5

det er ni nes ( 610messagéapontenteringeachbasersitesserviescovesagetareg during a

\ZI\ﬁen t he cémﬁﬁt‘éﬁﬁﬁgﬁ"?&? B%‘gﬁd Wgﬂe%%&nmi%r E@W gtthgn fIflow
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Si nce recm

Waen t he predet@ﬂﬁﬁﬂé communication device,wi the predqtﬁgmm
communi cation dgétléé Mﬂeﬁmﬁeé&i&boﬂﬁ@l Imessa eriﬁﬁﬁ'u&‘ﬁﬂ ghe | ﬁcat i on
area control e fro SVS cont.sol | er |nstr tln t he
comuni cation d€ “WSAEP &é S}fﬂ’b‘m m‘ V&q@tc &f‘“éo nessages
upon ent er il emessage aponremering eadchriocation areamfrﬂmrpluﬁahtgmﬁhwanenhas
recei ved the I o&iaédson area control

age.

- 6. The method of claim 4, wherein the control message instructs
the communication device to transmit the supplemental registration
15 message upon entering each base site service coverage area during a
predetermined- period of time, the method further comprising the
step of transmitting at least a second portion of the received
‘communication to the communication device via a base site that
received a most recent supplemental registration message, wherein
20 transmission of said at least a second portion of the received
communication occurs within the predetermined period of time.

7.  The method of claim 4, further comprising the steps of:
receiving a plurality of supplemental registration messages
25 from the communication device, the plurality of supplemental
registration messages including a most recent supplemental
registration message received via a second base site;
determining whether at least a predetermined number of the
plurality of supplemental registration messages was received in a
30 predetermined time period; and
when at least the predetermined number of the plurality of
supplemental registration messages was received in the
predetermined time period, transmitting a second control message to
the communication device via the second base site, the second control
35 message instructing the communication device to transmit a
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nmessage, the conmuni cation device transnits (603) a registrat
nessage upon entering a new |location area and the logic flom/ Iu !I jﬂ‘""ll
at decision block 605. However, when the communication 1 5 d

recei ved the | ocation area.cqntrol message.and the predet er mi ne
period of tinme has not expired, the conmmuniication device transmts
(615) a supplenental registration message upon entering a new base
site service coverage area and the logic flow continues at bl ock 609,

wher e the conmsupplementalsegisteation smessage npon gajeringeach location area
communi cati on. of the phﬁah?r\ggqaci Gexgini cation has not been conpletely

transmtted etermned period of tine has expired, the
comuni cati on deV|ce determ nes (619) whether it has received a 2 5

predet er mi ned nunber of pages at intervals exceeding the pr edet er mi ned
period of time associated with remaining in coverage area tracking
(i.e., the conmmunication device determ nes whether it i s being paged
often enough to justify remaining in coverage area tracki ng even

t hough the predetermined tinme period has expired). 3 0 Wen the

comuni cati on device has not received the predeterm ned nunber of
pages, the conmunication device converts to |ocation area tracki ng and
the logic flow continues at bl ock 603. However, when t he conmuni cati on
devi ce has received the predeterm ned nunber of pages, the

comuni cation device transmts (621) a communication 3 5 delivery contro
nmessage to the systemcontroller informng the -
24



system controller that the communi cation device is going to r
coverage area tracking, even though the predeterm ned peri od

has expired, and the logic flow continues at bl ock 615. Iil\wwrl""rwi" II"

deci si on bl ock 605, the comunication device has - not recelved a page,
t he communi cation device deternines (617) 32 whet her the communi cati on
device has renmained in the sane base site - service coverage area for a
certain period of tinme. The communi cation device preferably nakes

v et ey a8.on Hh & Gomminidatith SystemPthatiincludes o syste ‘w‘“‘c‘“ﬂe’ the
commini cat| on- Dluraliof basesitth. ke conumuniceidl devicte ihe PRI S

servi ce cover adsase sites sereingogespective ibage sfte servicescoverage aréds, the base

et s gnal | quaild EACH ﬁﬁ{"i’ag“' e SRR aifiibel "&@amilﬁ'%ﬁﬁﬁ?fcli’ﬁﬁﬁﬁbng the

recei ved baSe sireas, a methodeiorithe @ommunicatiorp deviceuta secgivect ed base site

identifier to defgg umcauon%gg&e}ﬂsf}lﬁg ?r?@lédgﬁr& & pidthdd &ﬁﬁg

remai ned in the sane ver’ ge area for
period of tine, thergepsof: comuni catlon device transnmts (621) the

comuni cation del i veransmittin Eﬂeﬁéﬁ e%qhergyg%ﬁ\rol | er

|nformngthe ste ﬁﬁ i catI,on device is
going to conver ontroller via 3 g@’@ %9?%§@EPWQ“X ‘g"gslﬁp‘?i‘ow
continues &0 blenterigta first locationearea, of thenphiral nﬁllocMnarea‘hew ce has

Cortain period of i %ﬁ%@W@%ﬁﬁéﬁ%ﬁsW@@%ﬁﬁ?ﬁ#F‘a%‘at o

area tracking asystemeconsgoler, the first page ndicating that lih@ aysm controller
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The present '”%h%ﬁﬂ&hﬁﬁiéﬁﬁrﬁfd’fgﬂk%lﬁﬂ{mﬁﬁﬂﬁb dat a
communi cations to a ¢ catlon devjce In commnl cation
system Wth this in¥ F.%ﬁrsttp?@eém ¢n mm co‘@@f\’cﬂ’%@“@hannel

activity (1.5e.,devieeismoradtivelypparivipatingdnat ednmﬁﬁ:canon, tanshigtingg a
o cat L o t&ﬁgﬁf’qﬁ%%ﬁaﬁﬁé%@s&gc to the SYRERCEARbIr GHGH ST 2

conpared to exi
entering a base site service coverage area during a first

predetermined period of time after receipt of the first page.



present I nvention reduces the net anmpbunt of control channel
py tracking the comunication device on a |ocation area basis ugm mllﬂmllllll I”“I
25 t he conmuni cation device is neither currently invol

has been recently involved in, a comunication and by tracklng the
comruni cation device on a base site cover33e area basis when the

communi cation device is currently involved in a communication or is 5 not

currently involved in a comunication, but has been recently i nvol ved

emoant of cone s {&mn'e'f&g??%fﬁw“ﬁf i?‘rm{tﬁ*ﬁ‘éi!‘ﬂ rishil @R9steps of: 1 net
device on a base si b gn of the comymuigation o,
device is not hasrtssen necewedﬁednlﬂae gsmmntmllenmﬂﬁn thblfirshas remai ned

acoi ved an o PRCOHEERABERR BE R0 T D08 * i nvent on reduce

* The present I nvention reduces
the net anfint of cowhemhat lﬂasnaq)oraonloﬁﬂ;e comnmunicationfhastmatrbéen t r acki ng

t he comruni cat i

comruni cati on | ggﬁ Wﬁ%?ﬁﬁﬁi’fwﬁ nvo vedpmwaaqf g:ﬂé‘%&r lc'ela'T“ on, but
has transnitted supplementalzegistration message tothgisystemcontrolley uponc ng the
control channelenésinga McRfidR%Areh Ui the plyriityof!éatRin Bfkad; aagMuni cat fon,

the present inventio uct I'on of, cont rol_.channel

er
resources as conpar n)ﬁaﬁ apprtion of Hanhiasbeener ey
al | owi ng sb@e gectived withivthe fitst predetermise 3gebnedcoftmue Lctransmittiagf i

Wil t héeéfgéén@éﬂs%@%ﬁ%%% méithle §BTF BRI upon

entering a base site service coverage area during a second
predetermined period of time.

15 10. The method of claim 8, further comprising the steps of:
determining whether at least a predetermined number of pages
has been received at intervals exceeding the first predetermined
period of time while the commumcatton device remains in the first
location area;

20 when at least the predetermmed number of pages has been
received, transmitting a supplemental registration message and a
control message to the system controller upon entering a base site
service coverage area, the control message informing the system
controller that supplemental registration messages will be sent upon

25 entering base site service coverage areas.

11. The method of claim 8, further comprising the steps of:
when a first page has not been received, determining whether
the communication device has remained within a base site service
30 coverage area of the first location area for a second predetermined
period of time; and
when the communication device has remained within a base
site service coverage area of the first location area for the second
predetermined period of time, transmitting a supplemental
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described with reference to particular enbodinents there
uhder stood by those skilled in the art that various changes |nluluﬂﬂ""||ﬂuug|“|"
and details nay be nade thereln wi t hout departing fromthe spi

scope of the present invention. I claim
26 G4i ns 1. In a
connunlcatlon systemthat includes a systemcontroller, a plurality of

base sites, and a conmuni cation device, the plurality of 5 base sites
serving respect pogi sﬁaﬁunmemgermgﬂxeasy@ém ¢oetroHeY upbn enterif@Vftictler ar eas

bei ng grouped i I|t Io dtion areas, a met hod for the
system control IE%“{ gi'%rsg cé comruni cations to the

comuni cati on device, the nethod conprising the steps of: 10
receiving a registration nessage fromthe conmuni cation device via a
first base site of the plurality of base sites; affiliating the
comuni cation device with the first base site and a first |ocation
area of the plurality of |ocation areas that i ncl udes a service
coverage area of the first base site; 1 5 receiving a packet data
comuni cation intended for the comuni cati on device to produce a
recei ved comruni cati on; determ ni ng whet her the received
comuni cati on was received within a first predeterm ned period of

time after a previous packet



the received communication was received within the first

period of tine, transmtting at |east a first portion of

conmmuni cation to the comrmuni cati on device via the first base S|te

27 2. The met hod of claim1, fur3%er conprising the step of:

when the recei ved communi cati on was recei ved subsequent to the first
predeterm ned period of time, transmtting a page to the

comuni cation qey 'anweo ﬁxﬁ%ahoﬁrxgsbaﬁmt hﬁ:lﬁaéyar@stéiﬂ dontollerSa

dat\a communi cation involving the communication device; and 2 %I IIII
e nve

| ocation area, r,m N on de
recei {/ed commu rp(:i'base sites, %nd 3 CORmMYRicaLio B &'( i ﬁ’!fgﬁi!’rﬁﬁa ofhe page
fromthe basemas@etvm e/bas@sneseﬂdcémemgeamhsxﬂmbasd east

one base Slt and 10 t| n espon

acknow edgnent tgtsqrglggtC%verage arﬁéﬁ‘ﬁ? L) B&fgﬁ&;’rﬁm&éﬂ?‘an to
t he comuni $at ianeas) avinethod for the aommunmatmn dexdice totreceive packes data The
nmet hod of cl ai . f elné ni ng
whet her a conn?ﬁ’mgl #}r esou Qgsfae?lfa Pl ]te(P th tﬂodfcomsﬂﬂ%ﬁfg site
to transmt théhaswps f a second portion of the recei ved

conmuni cation to th { £ conmuni cati on
ati’fﬁt'lﬁhg% rxP%hg itFition message 0 d\é“ég&ein

rapsmt the at | east

resource i s avail abl
a second -porti &ON mﬁ-‘ér‘fﬁrﬂ ﬁ&s‘vbﬂfﬂféw Pﬁg‘épb‘ﬂht)'ﬁ%ﬂsﬁcfé%ruﬁ%d peri od
of tine hapgexenténg afifstiloeatiohureadfahe plurality of location areas;

receiving a first page from the system controller via at least
one base site located in the first location area, the first page
indicating that the system controller has a packet data communication
for the communication device;

15 transmitting an acknowledgment of the first page to the system
controller via a base site of the at least one base site located in the
first location area; :

receiving a first portion of the packet data communication
from the system controller via the base site that received the.

20 acknowledgment; |

: transmitting supplemental registration messages to the system
controller upon entering base site service coverage areas during a
first predetermined period of time, the supplemental registration
messages including a most recent supplemental registration message;

25 receiving a second portion of the packet data communication
from the system controller via a base site that received the most
recent supplemental registration message when the second portion of
the packet data communication is received during the first
predetermined period of time; and

30 when the second portion of the packet data communication is
not received during the first predetermined period of time and the
first predetermined period of time has expired, transmitting a
supplemental registration message to the system controller upon
entering a location area of the plurality of location areas.

35



the at least a first portion of the received comunication;

avhen the first predet er mi ned period of:;time.has not explred si nce
transmission of the at least a first portion of the received

comuni cation, transmtting the at |east a second portion of the 2 5
recei ved comuni cation to the first conmBé cation device via the

first base site; when the first predeterm ned period of tine
has expired since transm ssion of the at least a first portion of the
recei ved comuni cation, 30 determning a | ocation area of

the plurality of |ocation areas t [ the first
Lommont cati o devi METHOD FOR PROVIDING COMMURIEATIONSTE Anc
conmmuni cati on d€0M‘MUNIU,‘,ﬁTION DEVICE INARADIO COMMUNICATION t he

| ocation area containing t conmuni cati on devi ce, the

page informng the 3 5 conmmuni ca$¥ |ce of t he received

conmuni cat ison; recei ving an
acknow edgnent of the page from Cl?i? ggw ce via a base site of
the at | east one base site serv W@W{% hf%p containing the first
conmuni cati on device; and transm tting, responsive to t he

acknow edgnent, the 1 loygea comruni cation
to the communi cat I []Aa%eVI ce Vl, a Flh%?gaasce( ?@%rﬂél cel ve %
acknow edgrent Providing communications to a commumcatlon evice (e. g . 120).

10 The communication device (120) transmits a reglstrauon message to
a system controller (101) via a first base site (104). The system
controller affiliates the communication device with the first base site
and a location area (150) that includes a service coverage area (134)
of the first base site. When the system controller receives a

15 communication for the communication device, the system controller
determines whether the communication was received within a
predetermined period of time after a previous communication
involving the communication device. When the communication was

“received within this period of time, the system controller transmits at

20 least a portion of the communication to the communication device
via the first base site; otherwise, the system controller pages the
communication device via the base sites (103-106) serving the
location area.

Figure 1 accompanies this abstract.



29~ . 4. In a comuni cation systemthat includes a system

controller, a plurality of base sites, and a communi cati on devi ce,
the plurality of base sites serving respective service coverage
areas, the service coverage areas being grouped into a plurality of

| ocation areas, a 5 nethod for the systemcontroller to provide

communi cations to the connunicatgeygdevice the nmethod conprising the
steps of: receiving a regi tion nmessage fromthe

comuni cati on devi ce Uraa~Tj > T of nhe plurality of base
sites; -2 Eﬁiiliating t hg conmuni cati oQ deyijce with a first .

| ocati on aregs the plurafity of ] ocatio are s that includes a

service cgferafe apea e firsg base sity; receiving a
i OBE | nt enc SEI)r tlhe comuni ca\

conmuni ca d; to produce a
recei ved caftpt on; e1o the

comuni cal\i ol gevi ia at |l € ' ek{erw ng the first

| ocati on axea, ft he page |nfqrn1 g the comuyf cation device of the
recei ved colwwni cation; rece|V|ng an/acknowl edgnent of the page
fromthe OTTITD Tt o oevi fite of the at |east one
base site; gnd} - transm a first portion of the
received 2 fomuni cati @ %ﬁa'a—r.' [0l ESSYge 10 (he cominicatTon

devi ce via the baseksijte thg re‘;;“&: t h§ ac&gomdedgnent t he
control essage insyr dﬁing t he conNmIRgat QDevice to transmt

suppl enent al| r ¢gi str g4
service covgrage areéh

Ssage upogenterl g €N ch base site
e [t hy Mevi\e is not
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2 5 involved in a communication. 30

5.« The nethod of claim4, wherein the control nessage instructs t he
comuni cation device to transmt the supplenmental registration

nmessage upon entering each base site service coverage area during a
predeterm ned period of time, the nethod, further conprising the 5 step
of transmtting a second control messa%/zo t he comruni cati on devi ce
when at | east a second portion of the comrunication is not

transmtted to the comuni cation device within the predeterm ned

period of tinme, the second control nessage instructing the

comuni cation device to transmt a supplenental registration 10 nmessage
upon entering each location area of the plurality of |ocation ar eas.
6. The met hod of claim4, wherein the control nessage instructs t he
comuni cation device to transmt the supplenental registration 15 nessage
upon entering each base site service coverage area during a

predeterm ned period of tinme, the nethod f her, conprisipg the step
of transmtting at |east a second portion ﬁt?réi Ve '

communi cation to the comunication device ¥ia & base & t hat

recei ved a nost recent supplenental registration nessage, wherein 22%

P R T
| 1

comruni cati O &%:

The net hod o

120 PAGE 30 104 201
121 PAGE 151 107
122 PAGE 151 108

151

FIG.3
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receiving a plurality of supplenental registration nessages 2 5 fromthe
conmuni cation device, the plurality of suppl enental registration
nmessages i ncluding a nost recent suppl enment al - registration nmessage
received via a second base site; determ ni ng whether at |east a
predet erm ned nunber of the pIurabb?é of suppl emental registration
nmessages was received in a.3 0 predete ed tine period; and

when at |east the predeternrned\punber of the plurality of

‘suppl enental registrati {n S8 4@fs received in the pr edet er m ned
time period, transmttingd™a v d control message to t he
comuni cat i on—dewt et : se—shte, the second control 3 5
nmessage instr s
31 suppl eng
t he pIurallty 0
32 8.

2 WITH THE BASE SITE THAT RECEIVED THE
REGISTRATION MESSAGE AND THE
LOCATION AREA OF THE BASE SITE

%@ transmt a
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plural.ity of base sites, and a communication device, the plurality of
base sites serving respective base site service coverage areas, the base
site service coverage areas being grouped into a plurality of location 5

areas, a nmethod for the comunication device to receive conmuni cat i ons
fromthe systemcontroller, the nmethod conprising t he steps of:
transmtting a first registration nmessége?to the system controller via
a first base site of the plurality of base sites upon 10 entering a first

| ocation area of the plurality of |ocation areas; determ ni ng
whet her a first page has been received fromthe systemcontroller, the
first page indicating that the systemcontroller has a communi cati on
for the communication devfgy, and when a first page has been
recei ved and the communi cqyon 1 5 device is not actively participating in
a comuni cation, transmttgng a supplenental registration nessage to

the system ¢ 2 base site service coverage area

during a fi 413 after receipt of the first
page. 33 9. The net hod
of cl aim 8, - ; det er m ni ng

whet her at | ea a_portionlof the conmunication has been received from
the systiem controller withgn the first predet erm ned period of tineg;

5 when at | east porl i on of 4iffe communi cati on has not been

received within theA i ned period of tine, transmtting a
suppl engnt al _pe ke _sN@tem control | er upon
entering a I"osatl g™ O o¢at 1l on areas, and

419
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when at | east a portion of the comrunication has been 10 received within
the first predetermned period of tinme, transmtting a suppl enent al
regi strati on nessage to the systemcontroller upon entering a base
site service coverage area during a second predet er mi ned peri od of
time. 15 10. The nethod of claim8, further conprising the steps of:
determ ni ng whether at | east a predet eﬁyﬁ?‘led nunber of pages has been
received at intervals exceeding the first predeterm ned period of tine
whi |l e the communi cation device remains in the first | ocation area; 2 0
when at | east the predeterm ned nunber of pages has been received,
transmtting a supplenental registration nessage and a control
nessage to the systemcontroller upon entering a base site service
coverage area, the control nessage informng the system controller
that supplenental registratipgmpessagqes W Il be sent upon 25 enterin
base si!tog servi ce cogerage m 5011. The net hgd of claim8, °
further conprising the steps Or: when a first page has not been
recei ved, deternm pragRueths Hre—eoprHgat i on devi ce has renai ned
within a base sitE "‘-mr%” TRM% \-"2’{’3‘! ‘-M the first |location area

for a second predgt evn ON D i S 6IRST nell 5 ok when t he
comuni cation device has rendAENUEt hin a base site service coverage
area of the first Tocation area §or e second pr edet er mi ned peri od

of time, transm t yEE AT EOMNTCATION DEVICE WIIH 500

LOCATION AREA THAT INCLUDES SERVICE
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