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Field of the Invention

This invention relates in general to two-way telepoint communication
systems, and in particular to a method and apparatus for expanding the -
10 coverage area of a beacon signal from a telepoint base station to improve
two-way communication services.

: Background of the Invention
15 - -
_ A conventional two-way public second generation cordless telephone
(CT2) communication system comprises CT2 mobile communication units
coupling through telepoint base stations for two-way communication
services. A telepoint base station in the conventional two-way public CT2
20- communication system typically has more than one transceiver supporting
| its communication services. When combined together, transceivers within
the telepoint base station form transceiver groups. Typically, an antenna
~ specifically supports the communication services of each of these
. '_ transceiver groups. Dividing the transceivers of the telepoint base station
25 into transceiver groups supported by different antennas, therefore,
-provides alternative communication paths to route communication calis
within the telepoint base station.
Enabling two-way communication services for a CT2 mobile -
~ communication unit requires the conventional two-way public CT2
30 communication system to track the physical location of the CT2 mobile
communication unit. In one method of tracking, each telepoint base station
“within the conventional two-way public CT2 communication system
periodically broadcasts a beacon signal. Information within the beacon
. signal uniquely identifies a telepoint base station transmitting the beacon
35 signal. When the CT2 mobile communication unit successfully registers to
) the telepoint base station using its beacon signal, the two-way public CT2
communication system then knows the physical location of the CT2 mobile
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coupl ing through tel epoint base stations for'tmo-may_EﬁﬁﬁﬁﬁrférTUn 20
services. A telepoint base station in the conventional two-way public CT2
conmuni cation systemtypically has nore than one transceiver suppgﬁﬁ' i&s
comuni cati-on services. \Wen conbi ned together, Transceivers with ¢6H55
t el epoi nt base station formtransceiver groupéi Typi cal ly, an antenna
specifically supports the conmmunication services of each of these 25

hto-transcer ver Somamnieidpubt e aREE nib ey botnfii o etyegB3E o 2" o
provi des al t er naenakleddonthe CARi ronbilecommunicaticneunit asting twe-vay publicsCT2
within the tel ep@%@hﬁﬁéﬁioﬂ %ﬁété‘ﬁh- car'ASW rBfitd AeolYuriCaIBI e AP 8 CEHVI ces

for a CI2 nobile . comuni catlon uynit requires the conventional two-way
public CT2 mobile communication unit. |
5 . Currently, a specific transceiver within a telepoint base station is

designated as a beacon transceiver for transmitting the beacon signal.
When not transmitting the beacon signal, the beacon transceiver also
serves as a transceiver for supporting two-way communication services of
the telepoint base station. Designating the specific transceiver to operate
10 as the beacon transceiver limits the beacon signal to a coverage area
served by an antenna for the specific transceiver. Furthermore, when either
the specific transceiver or the antenna supporting it malfunctions, the
~ telepoint base station ceases to support two-way communication services.
Thus, what is needed is a method and apparatus for expanding the
15 coverage area of a beacon signal from a telepoint base station to thereby
provide more reliable and effective two-way communication services for
CT2 mobile communication units in a two-way public CT2 communication
system.

20 _.
Summary of the Invention:

In carrying out the objects of the present invention in one form, there is
provided a telepoint base station having a base coverage area in a two-

25 way public telepoint communication system, the telepoint base station
comprising memory meansfor storing a beacon transceiver queue
sequencing transceivers within the telepoint base station available to serve
as a beacon transceiver transmitting a beacon signal and for storing a
transceiver group pending list listing transceiver groups within the telepoint

30 base station awaiting an available transceiver to serve as the beacon
transceiver. The telepoint base station further comprises a plurality of
transceiver groups wherein each of the plurality of transceiver groups
includes an antenna and at least one transceiver. The plurality of
transceiver groups comprises a first transceiver group having a first

- 35 antenna with a first antenna coverage area and a second transceiver
- group having a second antenna with a second antenna coverage area.
The telepoint base station additionally comprises a transceiver controller
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Eonmuni eat i on systemto track the physical location of the CT2 nobile
communi cation unit. In one method of tracking, each tel epoint base station
W thin the conventional two-way public CT2 copmmunication system

ber i odi cal | y broadcasts a beacon signal. Inforymation within the b EMQRA KB
Ei gnal uniquely identifies a tel epoint base station transmtting the beacon
5i gnal . When the CT2 nobil e communi cati on uni t successfully registers to

ommuni cati on oy TGS HePbaskar falloRind), ndfd pradcifehiiRable Righal, '

D from a first transcelver selected from the first transcenver group to a second

transceiver from the second transceiver group based on the beacon
transceiver queue and the transceiver group pending list.

Brief Description of the Drawings

FIG. 1 is a block diagram of a telepoint base station in accordance
10  with a preferred embodiment of the present invention. '

FIG. 2 is a flow diagram for assigning a beacon transceiver for the
telepoint base station of FIG. 1 in accordance with the preferred
embodiment of the present invention.

15

FIG. 3 is a flow diagram for updating a beacon transceiver queue
within the telepoint base station of FIG. 1 in accordance with the preferred
embodiment of the present invention. '

20
Detailed Description of the Invention

In accordance with a preferred embodiment of the present invention,
FIG. 1 shows a block diagram of a telepoint base station 100. The telepoint
25 base station 100 includes a transceiver controller 102 and a plurality of
transceiver groups including a first transceiver group 104, a second
transceiver group 106, and a third transceiver group 108.
Each of the plurality of transceiver groups has at least one transceiver
and is supported by an antenna. Shown in FIG. 1, in accordance with the
30 preferred embodiment of the preéent invention, the first transceiver group
104 has three transceivers 110,112,114. A first antenna 116 supports
communication services for the first fransceiver group 104. Similarly, a
second antenna 120 and a third antenna 122 support communication
services for the second transceiver group 106 and the third transceiver
35 group 108, respectively. Further shown in FIG. 1 are antenna coverage
areas to indicate coverage areas for antennas coupled to the plurality of
transceiver groups. A first antenna coverage area 118, a second antenna
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ommuni cation unit. Thereafter, two-way conmunication services is enabl ed
or the CT2 nobil e conmuni catlon unit as the-two-way public CT2 :
omuni cation system can now_ route a communication call to the CT@.«I\WB@M?Y
¢onmmuni cation unit. 5 Currently, a specific transceiver within
{el epoint base station is designated as a beacon transceiver for
fransmtting the beacon signal. Wen not transmtting the beacon signal,

{he beac 0{1 tr ansesva:egeaé@a 251, \4pel a’imntfd %ﬁt@hﬁﬁ?ﬂo;(/éfaﬁe)ére%um??é let'\{i]déb way
conmruni cati on sefvice PQIN a at i e
o O ey ah i areoina. 16" e echBorartiins 150, B2 ML Fii] Sptbne ne
pbeacon si gnal to1aepmsgleagvsel§1.r ea served by an antenna for the specific

ransceiver. Further {ﬁoc{qéqo{u A Céb with QE% ﬁli'@l%rr%ae&%&? midr? &% 7 Bfdseht irvdhtion,

ant enna supporting i i ons
5 the transceiver controller 102 maintains three factors: a transceiver group

index, a beacon transceiver queue, and a transceiver group pending list.

Stored in memory means 130 within the telepoint base station 100, such

as Random Access Memory (RAM) or Read-Only-Memory (ROM), the three

factors support implementation of the preferred embodiment in accordance
10  with the present invention.

First, numerically identifying each of the plurahty of transceiver groups
enables the transceiver controller 102 to systematically assign a beacon
transceiver. Second, maintaining the beacon transceiver queue allows the
transcsiver controller 102 to store in the memory means 130 any free

15  transceiver of the at least one transceiver within the each of the plurality of

_ transceiver groups not currently needed to serve as the beacon

transceiver. Specifically, when the beacon transceiver is already assigned
to a specific transceiver, any other transceivers available to serve as the
beacon transceiver are placed in the beacon transceiver queue to await

20 serving as the beacon transceiver. Finally, when no free transceiver is
available from the each of the plurality of transceiver groups to serve as the
beacon transceiver, the transceiver controller 102 places the each of the
plurality of transceiver group in a transceiver group pending list. Hence, the
transceiver group pending list ensures that every transceiver group will

25 need to provide a transceiver to serve as the beacon transceiver.

Using the three factors, the transceiver controlier 102 adventageously
assigns the beacon transceiver to the each of the plurality of transceiver
groups supported by a different antenna. Thus, a beacon signal transmitted
from the different antenna expands the coverage area of the telepoint base

30 station 100. Otherwise, with a fixed beacon transceiver, only one antenna
coverage area is covered by the fixed beacon transceiver. For example,
after setting a first transceiver from the first transcewer group 104
supported by the first antenna 116 with the first antenna coverage area 118
: to serve as the beacon transceiver, the transceiver controller 102, after a
35 predetermined time interval, changes the beacon transceiver to a second
transceiver from the second transceiver group 106 supported by the

second antenna 120 with the second antenna coverage area 124.
—_— _
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te‘I'rep'oi nt base station ceases to suppdrt t wo:- way communi cati on ser vi ces.
Thus,, what is needed is a nethod and apparatus for expanding the 15

goverage area of a beacon signal froma tel epoi nt base station tom&%&
provide nore reliable and effective two-way c ni cation service C
nobi | e conmuni cation units in a twd-way public CT2 conmuni cati on system 20
Summary of the Invention In carrying out the objects of the present

i nvention in one forpg thehéws a flvPiddpsmaok asﬁgﬁi’ngtme%%%c%%ﬁér%&e%vj Y 2
base coverage area in a twy, 25 blic fel @paipt communi cat| on system
the tel epoint ba§%°‘§'aﬁf‘?% W’@cfﬁ‘ﬁrﬁr\é?%éa:@mbp "ﬂ%‘?}r& tF% Preseyiti iRyertiafeacon
transcel ver queuStarting at step 202, the transceiver controiler 102 sets the transceiver
group index, G, to a value of one at step 204. Within a transceiver group
5 indexed as one, a free transceiver is set as the first transceiver to serve as
the beacon transceiver in step 206. Upon the lapse of the predetermined
time interval after step 208, the transceiver controller 102 checks the
beacon transceiver queue in step 210 for the second transceiver to serve
as the beacon transceiver. Priority to serve as the beacon transceiver is
10 given to any transceiver within the beacon transceiver queue. Otherwise,
the transceiver controller 102 increases the transceiver group index by a
numerical value of one in step 212 to select any free transceiver in a first
subsequent transceiver group in step 214. The method returns to step 206
when the beacon transceiver is selected from within the first subsequent
15  transceiver group. Otherwise, at step 216, the transceiver controller 102
checks the transceiver group pending list to note whether the first
subsequent transceiver group has been determined not to have any free
transceiver earlier. For the subsequent transceiver group already in the
transceiver group pending list, the method goes back to step 212 wherein
20 the transceiver controller 102 increases the transceiver group index by a
numerical value of one, thus skipping to a second subsequent transceiver
group, according to the transceiver group index, for selecting the second
transceiver. When the subsequent transceiver group is not in the
transceiver group pending list, the transceiver controller 102 adds the first
25 subsequent transceiver group to the transceiver group pending list in step
218 before going to step 212 to increase the transceiver group index by the
numerical value of one. '
~ With the method of assigning the beacon transceiver, the transceiver
~ controller 102 needs to set up the beacon transceiver queue for entries of
30 any free transceiver awaiting to serve as the beacon transceiver. In
accordance with the preferred embodiment of the present invention, FIG. 3
shows a flow diagram for updating the beacon transceiver queue. Starting
at step 302, the transceiver controller 102 checks at step 304 for any
_ transceiver not in use by any transceiver group within the telepoint base
35 station 100. When a transceiver becomes available after use by the
telepoint base station 100 at step 306, the transceiver controlier 102 notes
the transceiver and its transceiver group and checks the transceiver group
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equencing transceivers within the tel epoint base station availa le to
erve, as a beacon transceiver transmtting a beacon signal and far storing

_____ transceiver group pending list listing transceiver groups wthi; M86415Y
el epoint 30 base station awaiting an avail abée transceiver to serve as
fhe beacon transceiver. The tel epoint base station further conprises a
blural ity of transceiver groups wherein each of the plurality of

{ransceiver gr OUE?% tgf iCPoPa tritlsesar Qf&x;ﬁvml\ efSdvalBBle frarsehief that Ehﬁ

O i aniteerHibe SARA I, oL el AFScANG kil s e

h first 35 ante
{ranscei ver grouprahsgéiver beaeowgdeaa andithetrdrisceivee geoup pendmgaust:m/er age

Control ler for oHEHGEAD0 BB AR ol SPERRFRS AL S8ERIPINECG ¢ e
nt erval , 5 transceiver controller 102 will ignore an ‘available transcelver when it
belongs to a transceiver group not in the transceiver group pending list.
An advantage of the present invention using the beacon transceiver
queue and the transceiver group pending list is that the beacon signal will
be rotated systematically among all the transceiver groups within the
10 telepoint base station 100. Hence, each of the plurality of transceiver
groups will not transmit the beacon signal for two consecutive
predetermined time interval. The present invention, therefore, ensures that
the beacon signal reaches a larger coverage area compared with a prior
art beacon signal transmitted from a specific and unchanging beacon
15 transceiver.
- By now it should be appreciated that there has been provided a
method and apparatus for expanding the coverage area of the beacon
- signal from the telepoint base station 100 to thereby provide more reliable
and effective two-way communication services for CT2 mobile
20 communication unlts in a two-way publlc CT2 communication system.
We claim:
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froma-first transceiver selected fromthe fi rs up to a-
~gecond transceiver fromitne second transceiver mﬂmmw e beacon
transcei ver mislsmu@daéeénh&il&&@nscel ver group pendingel st

Description o WM Bﬂ FIG 1 is a bl ock7d| agram of a tel 'egoPMOOD“Jé
station in ac a preferred embodi ment of the pr esent invention.
10 FIG 2 1is for assigning a beacon transceiver for the
' : CLAIMS
1. A method for expanding a base coverage area of a beacon .
signal transmitted by a beacon transceiver not in use for two-way
5§ communication services by a felepoint base station wherein the telepoint
base station includes a transceiver controller and a plurality of transceiver
groups and further wherein each of the plurality of transceiver groups
includes at least one transceiver and an antenna, the method comprising
the steps of:

10 setting, by the transceiver controller a first transceiver to operate
as the beacon transceiver wherein the first transceiver is from a first
transceiver group of the plurality of transceiver groups and is
supported by a first antenna with a first antenna coverage area; and

changing, by the transceiver controller after a predetermined

15 time interval, the beacon transceiver to a second transceiver wherein
the second transceiver is from a second transceiver group of the

plurality of transceiver groups and is supported by a second antenna
with a second antenna coverage area.

20 2. The method of Claim 1 wherein the step of changing comprises
the step of selecting the second transceiver from a beacon transceiver
queue. - -

3. The method of Claim 2 further comprising the step of disabling
25 transceivers from supporting two-way communication services for the
telepoint base station when the transceivers are in the beacon transceiver
queue. '

4. The method of Claim 2 wherein the step of selecting the second
30 transceiver comprises the step of setting a first queued transceiver in the
beacon transceiver queue to serve as the beacon transceiver.

5.  The method of Claim 2 further comprising the step of selecting
the second twransceiver, when not available from the beacon transceiver
35 queue, from the second transceiver group wherein the second transceiver
group is a first subsequent transceiver group based on a transceiver group
index identifying each of the plurality of transceiver groups.



el epoi'nt base statio n accordance
nbodi nrent of the pre e F annj “Qﬁl agramfor

pdating a beacon tran th| n the tel epoitn kvp‘fbé}l—\p
G 1 in accordance w ed enbodigment of the present"
nvention. 20 Det ail ed Description of the Invention In

ccordance with a preferred enbodi nent of the present invention, FIG 1

hows a bl ock di agran Oanehﬁ’étﬁaeldﬁCl&ﬁﬁsféﬂﬁéﬁdmnéﬁB?n e e
st ation 100 i ncl udes r controller 102 sfeg pé?dl%ﬁmgﬁé

ce ur
anscei ver gr olbSoRoRY ﬁuggéq%ﬁﬁwccwsﬁgwm@pcaw@ﬁqﬁw transqaiaf group
t ranscei ver groupdégtior selécting ithe decord transceiverowhem thHdfirst Babsequierithe

plurality of tr3paeelonilr JHbABRS i'dtralischvr hréll pLhdRg Gt ihdficating
5 transceiver groups of the plurality of transceiver groups awaiting to provide
a transceiver available to serve as the beacon transceiver.

7.  The method of Claim 6 further comprising the step of adding the
first subsequent transceiver group to the transceiver group pending list
10  when the first subsequent transceiver group is not in the transceiver group
pending list and does not have the transceiver available to serve as the
beacon transceiver. '

8. A telepoint base station having a base coverage area in a two-
15 way public telepoint communication system, the telepoint base station
comprising:
memory means for stcring a beacon transceiver queue
sequencing transceivers within the telep,oint'base station available to
serve as a beacon transceiver transmitting a beacon signal and for
20 storing a transceiver group pending list listing transceiver groups
within the telepoint base station awaiting an available transceiver to
serve as the beacon transceiver;
a plurality of transceiver groups wherein each of the plurality of
transceiver groups includes an antenna and at least one transceiver,
25 the plurality of transceiver groups comprising:
| a first transceiver group having a first antenna with a
first antenna coverage area; and
a second transceiver group having a second antenna
with a second antenna coverage area;
30 and
a transceiver controller for changing the beacon transceiver,
after a predetermined time interval, from a first transceiver selected
from the first transceiver group to a second transceiver from the |
second transceiver group based on the beacon transceiver queue
35 and the transceiver group pending list.



and i's"support ed by an antenna—Showr in FIG 1, in accordance with the
preferred enbodlnent of the r ntd Avention, the first transceiver group
30 104 has three Ema , 112,114, A first anteénna 116 & Nﬁﬂﬂ!&fY
conmuni cati on serV|c \ t transcei ger group 104. Simlar Y,
second antenna 120 an nna 122 support comruni cation services
for the second transceiver group 106 and the third transceiver group 108,
respectively. Further shown in FIG 1 are antenna coverage 35 areas to

i ndi cate coverage areas for antennas coupled to the plurality of
transceiver groups. A first antenna coverage area 118, a second antenna
coverage area 12MEHEHOD: AND ARRARATUSOFORJEXPANDING IHE SCOVERAGE

AREA OF A BEACON SIGNAL FROM A TELEPOINT BASE
5 o STATION

Abstract of the Disclosure

10 A method (200) and appafatus for a telepoint base station {(100) to
expand the coverage area of a beacon signal. Within the telepoint base
station (100), each of a plurality of transceiver groups includes at least one
transceiver and an antenna. The method (200) requires changing a
beacon transceiver, transmitting the beacon signal, from a first transceiver

15  of a first transceiver group (104) supported by a first antenna (116) to a
second transceiver of a second transceiver group (106) supported by a
second antenna (120). The first antenna (116) has a first antenna coverage
area (118) different from a second antenna coverage area (124) of the
second antenna (120). The telepoint base station (100) maintains three

20 factors for supporting implementation of the method (200) by allocating the
plurality of transceiver groups to provide the beacon transceiver.
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enabl es the transceiver controller 102 to systematically ass'ss}lee laced
~~tranfscei ver. Second, maintaining the beacon transceiver q_beuH II _
transcei ver controller 102 to store in the nenory neans 130 : B

transcei ver of the at |east one transceiver within the each of the
plurality of 15 transceiver gropgs ngt currgntly needed to CMOO4E5Yhe
beacon transcei ver. SpecificalIygﬁmﬁéﬁf2h6ﬁ5§acon.transceiver I s al ready
assigned to atgzzgifi transcei ver, any other transceivers available to
serve as the be t4=anscei ver are placed in the beacon transceiver queue

to await serving as the beacon transceiver—T ‘aIIy,u?Q n no free:
transceiver is 20 avail a?@_@m t he ' T ity of smgnsceiver
‘groups to serve as the be anscei we he /t ranscei ver contpoller 102
pl aces the each of the plurality of transcdiver group in a tr%ﬁégeiver
group pendi ngrst—-Henpee—the —
Set free transceiver in transceiver group T to beacon transceiver

— Set transceiver group index G=1 I~ 54
208
Set transceiver Timeout for next
i ?
ot head of transceiver group’
beacon
transceiver
queue as 210
beacon o |
transceiver and Any entries in 212
update beacon beacon transceiver
transceiver queue?
queue ' -
NOft 7
Change transceiver group index G= G+1
YES Free transceiver
— available in transceiver
/ / group G?
290 214
216 _
Transceiver group G YES
already in transceiver >
group pending list?
218

Add transc_eiver group G to transceiver group pending list [—



‘transcei ver group pending |ist ensures that every tr iver roup\MII
need to provide a transceiver to serve as the beacon transcelver

Using the three factors, .the transceiver controller 10% aetstiesBroeRaphbed

assi gns the beacon transceiver to the each of the plur ' elyer
mi t fied
 bllse

groups supported by a different antenna. Thus, a beaco

‘fromthe different antenna expands the coverage area of the te ep0|nt
station 100. O herwise, with a fixed beacon transceiver, only one antenna
30 coverage area is covered by the fixed beacon transceiver. For exanpl e,
after setting a first transceiver fromthe first transcegger grou§,104
supported by the first antenna 116 with the first antenn area 1
18 to serve as the beacon trans 2; ﬁéagéSransce|ver control ler 102,
after a predetern1ned time int t: t he beacon transceiver to a

second FIG. 3
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35 -transceiver fromthe second transceiver group 106 supported by the
second antenna 120 with the second antenna coverage area 124. FIG 2 shows

a flow di agram for assigning the beacon transceiver, in.accordance with the
preferred enbodi nent of the present invention. 5 Starti ng—at—step—202;

the transceiver controller 102 sets the transceiver group iprdex—G—to—a———
val ue of one at step 204. Wthin a transceivelr group indexed as one, a free
transceiver is set as the first transceiver To serve as the beacon

transceiver in step 206yE4i98D END2RFPARATUS PEBIE I EXPANDING THE
COVERAGE AREA OF A BEACON SIGNAL FROM A TELEPOINT
BASE STATION

Field of the Invention

This invention relates in general to two-way telepoint communication
10 systems, and in particular to a method and apparatus for expanding the
coverage area of a beacon signal from a telepoint base station to improve
two-way communication services.

15 Background of the Invention

A conventional two-way public second generation cordless telephone

(CT2) communication system comprises CT2 mobile communication units
coupling through telepoint base stations for two-way communication

20 services. A telepoint base station in the conventional two-way public CT2
communication system typically has more than one transceiver supporting
its communication services. When combined together, transceivers within
the telepoint base station form transceiver groups. Typically, an antenna
specifically supports the communication services of each of these

25 transceiver groups. Dividing the transceivers of the telepoint base station
into transceiver groups supported by different antennas, therefore,
provides alternative communication paths to route communication calls
within the telepoint base station.

~ Enabling two-way communication services for a CT2 mobile

30 communication unit requires the conventional two-way public CT2
communication system to track the physical location of the CT2 mobile
communication unit. In one method of tracking, each telepoint base station
within the conventional two-way public CT2 communication system
periodically broadcasts a beacon signal. Information within the beacon

35 signal uniquely identifies a telepoint base station transmitting the beacon
signal. When the CT2 mobile communication unit successfully registers to
the telepoint base station using its beacon signal, the two-way public CT2
communication system then knows the physical location of the CT2 mobile
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5 tife interval after step 208, the transceiver controller 102 checks the
beacon transceiver queue in step 210 for the second transceiver to serve as |
t he beacon transceiver. Priority to serve as the beacon transceiver is

given to any transceiver within the beacon transceiver queue. O herw se,

the transceiver controller 102 increases the transcelver group index by a

10 nunerical value of one in_step ﬁz to sel®ct any free tranpsceiver in a

first subs equenpomﬁﬂ'%ﬂnﬁrmﬂeﬁ en (tw-way, COmRUNieAtIQIHSPRIGeSHE t o step
206 when the beapabldd fonsite O mbbllé ebam@icatiorumit aBithe te-way public CT2

S e S RiGheRioh BimShLed bR le BER A eelF ebA AR IR e
the first 15 sn‘_i:ﬂ:ﬂblmmmumaal umt group has been determined not to have
f‘ﬂy ) L;ee tragscel vep,5ahtiles spbaific tRsSHISFARAM a té1BPSINEbYSS stfmAsa! M eady
designated as a beacon transceiver for transmitting the beacon signal.
When not transmitting the beacon signal, the beacon transceiver also
serves as a transceiver for supporting two-way communication services of
the telepoint base station. Designating the specific transceiver to operate
10 as the beacon transceiver limits the beacon signal to a coverage area
served by an antenna for the specific transceiver. Furthermore, when either
the specific transceiver or the antenna supporting it malfunctions, the
telepoint base station ceases to support two-way communication services.
Thus, what is needed is a method and apparatus for expanding the
15 coverage area of a beacon signal from a telepoint base station to thereby
provide more reliable and effective two-way communication services for
CT2 mobile communication units in a two-way public CT2 communication
system.

20
Summary of the Invention

In carrying out the objects of the present invention in one form, there is
provided a telepoint base station having a base coverage area in a two-
25 way public telepoint communication system, the telepoint base station
comprising memory means for storing a beacon transceiver queue
sequencing transceivers within the telepoint base station available to serve
as a beacon transceiver transmitting a beacon signal and for storing a
transceiver group pending list listing transceiver groups within the telepoint
30 Dbase station awaiting an available transceiver to serve as the beacon
transceiver. The telepoint base station further comprises a plurality of
~ transceiver groups wherein each of the plurality of transceiver groups
includes an antenna and at least one transceiver. The plurality of
transceiver groups comprises a first transceiver group having a first
35 antenna with a first antenna coverage area and a second transceiver
group having a second antenna with a second antenna coverage area.
The telepoint base station additionally comprises a transceiver controller
for changing the beacon transceiver, after a predetermined time interval,
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transcei ver group pending list, the nethod goes back to step 212 wherein
the transceiver controller 102 increases the transceiver -group—index by a

group, according to the transceiver group index, for sel gcting the second
transcei ver. Wen the subsequent transceiver group is not in the
transceiver gro ending list, the trapscej controller 102 adds th '
1 Fot . subseqaentrort addstianscaies syaced Rom he irsLrgeroaNar Sios a Pepoende | n
step 218 bef or e tigmisogivepfretrethe?débdnal travisoehir groep based oni therbegiconp | ndex

anseetver it nuePRRYBE Y88 i Yie teiscolyd? ghdle BonBlogliRg °1) % encon "

transcei ver queue for entries of any free transceiver awaiting to serve as
t he beacon tgansceiver. In

nunerical value of one, thus skipping to a second subseq%ent transcei ver 20

Brief Description of the Drawings

FIG. 1 is a block diagram of a telepoint base station in accordance
with a preferred embodiment of the present invention.
10 .
FIG. 2 is a flow diagram for assigning a beacon transceiver for the
telepoint base station of FIG. 1 in accordance with the preferred
embodiment of the present invention.

15 FiG. 3 is a flow diagram for updating a beacon fransceiver queue
within the telepoint base station of FIG. 1 in accordance with the preferred
embodiment of the present invention.

20 Detailed Description of the Invention

In accordance with a preferred embodiment of the present invention,
FIG. 1 shows a block diagram of a telepoint base station 100. The telepoint
base station 100 includes a transceiver controller 102 and a plurality of

25 transceiver groups including a first transceiver group 104, a second
transceiver group 106, and a third transceiver group 108.

Each of the plurality of transceiver groups has at least one transceiver
and is supported by an antenna. Shown in FIG. 1, in accordance with the
preferred embodiment of the present invention, the first transceiver group

30 104 has three transceivers 110,112,114. A first antenna 116 suppotts
communication services for the first transceiver group 104. Similarly, a
second antenna 120 and a third antenna 122 support communication
services for the second transceiver group 106 and the third transceiver
group 108, respectively. Further shown in FIG. 1 are antenna coverage

35 areas to indicate coverage areas for antennas coupled to the plurality of
transceiver groups. A first antenna coverage area 118, a second antenna
coverage area 124, and a third antenna coverage area 126 are serviced
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accordance with the preferred enbodi nent of the present invention, FI G 3

30, shows a flow diagram for updating the beacon transcerver gqueue.
Starting at step 302, the transceiver controller 102 checks at step 304 for
any transceiver not in use by any transceiver group within the tel epaint
base station 100. Wen a transcei ver becones avail able after use by the

tel epoint base statign 100 at step 306, the anscei ver controller 102

notes 35 the tPYiIRESIantenna 116, thesecepdantenialig0and hesthird anenna

transcei ver groypgprifhedivélyst. For a transceiver group with an available
{ranscelver thal 15 actelienid BABShY Bhoth Rt RBRTRS bt ite phdtertRiekibhr
group pendi ng | thet transceiver controller 102 maintains three factors: a transceiver group
5 index, a beacon transceiver queue, and a transceiver group pending list.
Stored in memory means 130 within the telepoint base station 100, such
as Random Access Memory (RAM) or Read-Only-Memory (ROM), the three
factors support implementation of the preferred embodiment in accordance
with the present invention.

10 First, numerically identifying each of the plurality of transceiver groups
enables the transceiver controller 102 to systematically assign a beacon
transceiver. Second, maintaining the beacon transceiver queue allows the
transceiver controller 102 to store in the memory means 130 any free
transceiver of the at least one transceiver within the each of the plurality of

15 transceiver groups not currently needed to serve as the beacon
transceiver. Specifically, when the beacon transceiver is already assigned
to a specific transceiver, any other transceivers available to serve as the
beacon transceiver are placed in the beacon transceiver queue to await
serving as the beacon transceiver. Finally, when no free transceiver is

20 available from the each of the plurality of transceiver groups to serve as the
beacon transceiver, the transceiver controller 102 places the each of the
plurality of transceiver group in a transceiver group pending list. Hence, the
transceiver group pending list ensures that every transceiver group will
need to provide a transceiver to serve as the beacon transceiver.

25 Using the three factors, the transceiver controller 102 advantageously
assigns the beacon transceiver to the each of the plurality of transceiver
groups supported by a different antenna. Thus, a beacon signal transmitted
from the different antenna expands the coverage area of the telepoint base
station 100. Otherwise, with a fixed beacon transceiver, only one antenna

30 coverage area is covered by the fixed beacon transceiver. For example,
after sefting a first trahsceiver from the first transceiver group 104
supported by the first antenna 116 with the first antenna coverage area 118
to serve as the beacon transceiver, the transceiver controller 102, after a
predetermined time interval, changes the beacon transceiver to a second

35 transceiver from the second transceiver group 106 supported by the
second antenna 120 with the second antenna coverage area 124,

FIG. 2 shows a flow diagram for assigning the beacon transceiver, in
accordance with the preferred embodiment of the present invention.
This is the replacement sheet

Date: 30 SeP 1%



e ST T T T

6 updated to delete this transcei'ver group at step 310. At step 308, the
transcei ver controller 102 will ignore an avail able transcerver—wien 1

bel ongs to a transceiver group not in the transceiver group pending |ist.

An advant age of the present invention using the beacon transceiver 5 queue
and the transceiver group pending list is that the beacon signal wll be
rotated systematically am)ng all the transcei5/er groups within the

tel epoi nt base Startingrat step 20Rnthe transeeiver controlier 102 setp the transaeiver ver

groups wi |l not gidignimdiek, G o oM obbRE at sfepr204\WRKIATLEHhsoEver group
resent jnv ore,,ensures that

0" The heacon ITdEER Se.0r:a ras HENSESVer el 3o 1P Sis HinscBbit 1F PRNE 9% | of
the beacon transceiver in step 206. Upon the lapse of the predetermined
5 time interval after step 208, the transceiver controller 102 checks the
beacon transceiver queue in step 210 for the second transceiver to serve
as the beacon transceiver. Priority to serve as the beacon transceiver is
~ given to any transceiver within the beacon transceiver queue. Otherwise,

the transceiver controller 102 increases the transceiver group index by a

10 numerical value of one in step 212 to select any free transceiver in a first
subsequent transceiver group in step 214. The method returns to step 206
when the beacon transceiver is selected from within the first subsequent
transceiver group. Otherwise, at step 216, the fransceiver controller 102
checks the transceiver group pending list to note whether the first

15 subsequent transceiver group has been determined not to have any free
transceiver earlier. For the subsequent transceiver group already in the
transceiver group pending list, the method goes back to step 212 wherein
the transceiver controller 102 increases the transceiver group index by a
numerical value of one, thus skipping to a second subsequent transceiver

20 group, according to the transceiver group index, for selecting the second
transceiver. When the subsequent transceiver group is not in the
transceiver group pending list, the transceiver controller 102 adds the first
subsequent transceiver group to the transceiver group pending list in step
218 before going to step 212 to increase the transceiver group index by the

25 numerical value of one.

With the method of assigning the beacon transceiver, the transceiver
controller 102 needs to set up the beacon transceiver queue for entries of
any free transceiver awaiting to serve as the beacon transceiver. In
accordance with the preferred embodiment of the present invention, FIG. 3

30 shows a flow diagram for updating the beacon transceiver queue. Starting
at step 302, the transceiver controller 102 checks at step 304 for any
transceiver not in use by any transceiver group within the telepoint base
station 100. When a transceiver becomes available aiter use by the
telepoint base station 100 at step 306, the transceiver controller 102 notes

35 the transceiver and its transceiver group and checks the transceiver group
pending list. For a transceiver group with an available transceiver that is in
the transceiver group pending list, the available transceiver is added to the
transceiver beacon queue and the transceiver group pending list is
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art beacon signal transnitted froma specific and unchangi ng beacon

transcei ver.

By now it should be appreciated that there h

met hod and apparatus for expanding the coverage area of the beacon 15
signal fromthe tel epoint base station 100 to thereby provide nore reliable
and effective two-way comuni cation services for CT2 nobile cormuni cation

units in a two- vva&atpubllc CT2 communi ¢ati on stem_We cl ai CLAI M5

10

15

d to delete this transceiver group at step 310. At step 308 the
transceiver controller 102 will ignore an available transceiver when it
belongs to a transceiver group not in the fransceiver group pending list.

An advantage of the present invention using the beacon transceiver
queue and the transceiver group pending list is that the beacon signal will
be rotated systematically among all the transceiver groups within the
telepoint base station 100. Hence, each of the piurality of transceiver
groups will not transmit the beacon signal for two consecutive
predetermined time interval. The present invention, therefore, ensures that
the beacon signal reaches a larger coverage area compared with a prior
art beacon signal transmitted from a specific and unchanging beacon
transceiver.

By now it should be appreciated that there has been provided a
method and apparatus for expanding the coverage area of the beacon
signal from the telepoint base station 100 to thereby provide more reliable
and effective two-way communication services for CT2 mobile
communication units in a two-way public CT2 communication system.

We claim:
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1. A net hod for expanding a base coverage area of a beW

transmtted by a not in use for two-way 5 commnlcatlon
services by a tel epoint base station wherein the tel epoi nt base '

i ncl udes a transammu mjm” llluml and a plurality of tfansceiver groups and
further wherein ity of trazcel ver groups includes at

| east one transceiver® afrd &4n &ntenna, the conpr|5|ng t he steps of :
10 setting, by the transceiver c
operate as the beacon transceiver wherein the flrst transceiver is froma

[Lrot ranscel ver, 950U hoih Rh bbbl pb bR SoBIAYE afla 2 nB0ch
changi ng, by t heignahiransinitted by at beddoartrarisceives not irdause fori tweeway
5 communication services by a telepoint base station wherein the telepoint
base station includes a transceiver controller and a plurality of transceiver
groups and further wherein each of the plurality of transceiver groups
includes at least one transceiver and an antenna, the method comprising
the steps of:

10 setting, by the transcei\)er controller, a first transceiver to operate
as the beacon transceiver wherein the first transceiver is from a first
transceiver group of the plurality of transceiver groups and is
supported by a first antenna with a first antenna coverage area; and

changing, by the transceiver controller after a predetermined

15 time interval, the beacon transceiver to a second transceiver wherein
the second transceiver is from a second transceiver group of the

- plurality of transceiver groups and is supported by a second antenna
with a second antenna coverage area.

(0]

20 2. The method of Ciaim 1 wherein the step of changing comprises
the step of selecting the second transceiver from a beacon transceiver
gueue.

3. The method of Claim 2 further comprising the step of disabling
25 transceivers from supporting two-way communication services for the
telepoint base station when the transceivers are in the beacon transceiver
queue.

4.  The method of Claim 2 wherein the step of selecting the second
30 transceiver comprises the step of setting a first queued transceiver in the
beacon transceiver queue to serve as the beacon transceiver.

5. The method of Claim 2 further comprising the step of selecting
the second transceiver, when not available from the beacon transceiver
35 queue, from the second transceiver group wherein the second transceiver
group is a first subsequent transceiver group based on a transceiver group
index identifying each of the plurality of transceiver groups.
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15 =~ tine inter#&l———-fhE“b’éEE’cTrTT?E—nscel ver to a second transcei ver
wherein the second transc Eﬂim im“om a second transceiiver—gretup—of—the

plurality of transce‘ u‘\l\ s supported by a second antenna with a
second antenna cover . The nmethod of Claim1 wherein

the step of changing corrprl ses t he step of SS ecti ng the second transceiver
froma beacon transceiver The et Rod of aim 2 furfher
conprising the stef-of 08 thﬁe ogs‘alaim 56%@@@%%%&%5%@ $1¢PRING 1ay
comuni cati on sgket6nd sﬁbseqlimﬂtrdre@eiver gb@ﬁﬁ aﬁ:atdun@ td\h@trhh@céwemgm Vﬁr S
2{ 2p' gf t 2; ggf‘ ?ﬁae%"hé’?%é g g the seconé transcelver wnen tﬁ)e f|%t su'i"}sequeﬁetr ein the
transceiver group is in a transceiver group pending list indicating
5 transceiver groups of the plurality of transceiver groups awaiting to provide

a transceiver available to serve as the beacon transceiver.

7. The method of Claim 6 further comprising the step of adding the
first subsequent transceiver group to the transceiver group pending list
10  when the first subsequent transceiver group is not in the transceiver group
pending list and does not have the transceiver available to serve as the
beacon transceiver.

8. A telepoint base station having a base coverage area in a two-
15  way public telepoint communication system, the telepoint base station
comprising: '
memory means for storing a beacon transceiver queue
sequencing transceivers within the telepoint base station available to
serve as a beacon transceiver transmitting a beacon signal and for
20 storing a transceiver group pending list listing transceiver groups
within the telepoint base station awaiting an available transceiver to
serve as the beacon transceiver;
* a plurality of transceiver groups wherein each of the plurality of
transceiver groups includes an antenna and at least one transceiver,
25 the plurality of transceiver groups comprising:
a first transceiver group having a first antenna with a
first antenna coverage area; and
- a second transceiver group having a second antenna
with a second antenna coverage area;
30 and
a transceiver controller for changing the beacon transceiver,
after a predetermined time interval, from a first transceiver selected
from the first transceiver group to a second transceiver from the |
second transceiver group based on the beacon transceiver queue
35 and the transceiver group pending list.
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30 transceiver conprises the step of Bl@tsmen asaieénkeslacesmeued transceiver in
t he beacun—transceiver queue to serve a ranscerver“f%——ﬂﬁmr*—-
nmet hod of CI%WEIZ further conprising the cting the. second
transcei ver en not available fromthe beacon transcei ver—385 ftrete—H-om
the second ‘transcei ver.'group wherein the secqond transceiver group is a

first subsequent transceiver group based on # transcei ver group i ndex -

i dentifying each of the plurality of transceiver groups! - 8 6. The

met hod of Claimb5 further conprising the step of skipping to

METHOD AND APPARATUS FOR EXPANDING THE COVERAGE
~ AREA OF A BEACON SIGNAL FROM A TELEPOINT BASE
5 STATION

"Abstract of the_ Disclosure

10 A method (200) and apparatus for a telepoint base station (100) to
expand the coverage area of a beacon signal. Within the telepoint base
station (100), each of a plurality of transceiver groups includes at least one
transceiver and an antenna. The method (200) requires changing a
beacon transceiver, transmitting the beacon signal, from a first transceiver

15  of a first transceiver group (104) supported by a first antenna (116)to a
second transceiver of a second transceiver group (106) supported by a
second antenna (120). The first antenna (116) has a first antenna coverage
area (118) different from a second antenna coverage area (124) of the
second antenna (120). The telepoint base station (100) maintains three

20 factors for supporting implementation of the method (200) by aliocating the
plurality of transceiver groups to provide the beacon transceiver.
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a sectond subsequent transceiver group, according to the transceivergroup
i ndex, for selecting the second transceiver when the first subsequent,
transceiver group is in a transceiver group pending list indicating 5
transceiver groups of the plurality of transceiver groups awaiting to

met hod of Claim6 further conprising the step of adding the first

provi de a transceiver available to serve as the beacon transcei ver. 7. Tte

subsequent transceiver group to the transceiver group pending list 10 wh
the first subsequent transceiver gr8fpeet haf 3 the transcei ver group
pending |list and does not have the transceiver available to serve as the

beacon transcei ver

area in a two- 15
base station

8. A telepoint base station having a base coverage
ubilc t el epoi nt communi cation system the telepoint

100

118 126
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12 114
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conprising: nenory neans for storing a beacon transcei ver- queue sequenci ng
tyransceivers within the tel epoint base station available to serve as a
beacon transceiver transmtting a beacon signal and for 20 storing a
transcei ver group pending li:st listing transceiver groups—wttimm the

tel epoint base station awaiting an avail able transceiver to serve as the
beacon transceiver; a plurality of Shheatc2i @3 gr oups wherei n.each of the
plurality of tranf_-_efG(eyroups i ncl udes an antenna and at |east one
transcei ver, 25 heZplurality of transceiver groups conprising: a

first transceiver group having a first a th a &béSt ant enna
coverage area; and 200 i Start 'A—/‘ 204
Y /

Set free transceiver in transceiver group T to beacon transceiver

¥ :

Set transceiver group index G=1 ~~206

208

Timeout for next

Set transceiver : o
at head of transceiver group’?
beacon
transceiver
queue as 210
beacon o
transceiver and Any entries in 512
update beacon beacon transceiver
transceiver queue?
queue NS
v Y/
Change transceiver group index G= G+1
YES Free transceiver
available in transceiver
/ / group G?
216
Transceiver group G YES
already in transceiver >
group pending list?
218

- Add transceiver group G to transceiver group pending list |—
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; \y
a second transceiver group having a second antenna with a second—antenna
coverage area; 30 and a transceiver controller for changing the
beacon transceiver, after a predetermined tinme interval, froma first .
transcei ver selected fromthe first transceiver group t;LjLiw%xﬁm+-——**""
transcei ver fromthe second transcei ver group based on the beacon _
transcei ver queue 35 and the transceiver group pendlng list.

Sheet 3 0f 3

304

Any busy
transceiver just
became available?

NO

306

/

Busy transceiver T in transceiver
group G became available

308

NO Is transceiver group G

in transceiver group
pending list?

Add transceiver T to beacon transceiver queue and
update transceiver group pending list.
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"METHOD AND APPARATUS FOR EXPANDING THE COVERAGE
'AREA OF A BEACON SIGNAL FROM A TELEPOINT BASE
STATION

Abstract of the Disclosure

A method (260) and apparatus for a telepoint base station (100) to
expand the coverage area of a beacon signal. Within the telepoint base
station (100), each of a plurality of transceiver groups includes at least one
transceiver and an antenna. The method {200} requires changing a
beacon transceiver, transmitting the beacon signal, from a first transceiver -
of a first transceiver group (104) supported by a first antenna (116) to a
second transceiver of a second transceiver group (106) supported by a
second antenna (120). The first antenna (116) has a first antenna coverage

_area (118) different from a second antenna coverage area (124) of the
second antenna (120). The telepoint base station (100) maintains three
factors for supporting implementation of the method (260) by allocating the
plurality of transceiver groups to provide the beacon transceiver.

Fg."’
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