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centralized operating range of the the cordless telephone from what it would otherwise be if
: operated in a residential premises. In addition, the business customer is more critical
.~ 25 of communication problems than the resldennal customer and wxll vxew radio dead-
W spotsasunaeeepmble. - -
In order to cope with the Limited operatmg range of the cordless
' telephone system, one mulnple channel access system employs a dedicated common
. signaling channel to set up calls. Operation of the system is such that the handset
30 unit bids for access to the plm'ahty of radio frequency channels. Access to channels
- is provided by a centralized: controller through a transcelver ata cell site. Since
cordless telephones have been allocated a limited number of communication
- channels over which they may operate, this system has the dlsadvantage of reducing
. the available number of channels by minimally committing one: of these as the
- 35 - common signaling channel. This system also has the disadvantage of requiring
‘manual location registration wherein the user of the portable handset unit must
remember to register the location of his or her handset unit, else the centralized




-2- .controller will not know the whereabouts of this portable handset unit.
~alternative to nmanual location registration is the suggestion of periodic
pol l'ing of each portable handset unit throu h the transceivers at the cel
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25 meepuon axeasfortelephone service with the handsetumts A control unit connects \J
10 each of the plurahty of base units for swnchmg the telephone service for cach
'_ handset unit between the plurality of base units. In accordance with a feature of the
invention, at least one of the plurality of base units provxdes the melephone service
o onlytoaselectedoneoftheplnrahtyofhandsetumts. Th:sassmesthatabaseumt
30 will always be available for the user of a particular handset unit. o
. . ' Operable as an adjunct to a privaté branch exchange (PBX) switchora
key system, the cordless telephone system employs multiple base units and mulnple |
o handset units, with only one of the mulnple base units being’ acnvated at a time for
' commumcatmg with a glven handset unit: Each of the muluple handset units has an
35 assigned or dedicated base unit. with which only it may commumcane Each of the
" multiple l\andset units may also communicate wnh other shared base units wluch are
also mcludedm the system. . ' S :
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al so included in the system -3- In further accordance wth the
I nvention a radio link control unit within the cordl ess tel ephone system
advant ageously controls in preferred enbodiments the acti vation and

“ deactivation of the base units.and the connet3ton of the voice and PBX
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invention; and understood from the following detaxled descnpuon when read with the appended :
© . drawingin which: -
. . FG.1is a block dxagram of a cordless telephone system mcludmg a
" radio link control unit and both multiple base units and handset units in the system
25_ operatmg as an adjunct to aPBX switch i in accordance with the invention;
< FG2 xsablockrepresentanonofthe major functional components of
S 'oneofthehandsetumtsandoneofﬂ:ebaseumtsdepxctedeIGl operative in
© accordance with the i invention; .
R ~ FIG.3isa flow diagram of a process smtable for incorporating into the -
30 'radlo link control unit of the coniless telephone system of FIG. 1 in accordance with
o the invention; .
_ " FIG. 4 shows the telephone system of FIG. 1 with the handset units and
. the base units of this system operating according to the process described in FIG. 3
- andi in accondance with the invention; and . :
35 FIG 5 shows a system status table of mformanon for the cordless _
telephone system shown i in FIG. 1 in accordance with the invention.



35 FIG 5 shows a system status table of information for die
cordl ess tel ephone system shown :in FIG 1 in accordance with the invention.
-4- Throughout the draw ngs, an el ement when shown in nore [err] figure is
desi gnated by the sane reference nuneral in.gach such figure. Detail ed
Description Referring nowto FIG 1, there is shown a private branch
exchange 5 (PBX) control unit 10, a radio tjnk contral unit 1w bt Q_L.e
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control unit 11 swighnltis to bewaderstopd systaq also is operable in.
: PBX swrtches and key telephone systems employmg other protocols. The ATL _
5 protocoldeﬁnesanmformauon transportpath betweenthePBXoonnol unit lOand
25 the radio link control unit11 aswellasbetweentheradrohnkconn'ol unit 11 andv
' cach of the muluple base units 12 through 17. The protocol employs a three-level =
' hterarchtcal structure. The low, intermediate and lngh levels are designated as Line, |
Link and Message respecnvely Intemonnecnon between units is. provided via a .
* standardized four-pan- interface with the four parrs be:ng allocawd into (l) voice-1,
30 (z)vowe-z, (3) control and (4) power.
. Information betweentheradrohnkcontrolumt ll andthebase units 12 =
. through 17 is communicated in threewaysmacoordancemth the ATL protocol.
o First, the radro link eomrol unit 11 transmxts eommand messages to a base unit. No - -
specific response message is required by the base unit from the radio link control
35 unit. Second,theradrohnkconlrol umtll quenesabase unit for informationanda . -
response message is expected. Lastly, a base unit transmits an unprompted message
to the radio lmk control unit 11 and a response message may or may not be expected.
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speci fic response nessage is required by the base unit fromthe radio |ink
gontrol 35 wunit. Second, the radio |ink control unit 11 queries a base

unit for i nforpati on and &:-response nessage i's_expected Lastly, a base unit.
an unpronpted nmessage to the radio link controf-unit 11 and a response
nessage may or. nay not be expect ed. -5- These nessages are exchanged.
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| ocated on a user Siglibiie IﬁfelmthDt hat user's .inmedi-ate surroundings, wll

al ways be avail able for-that usey to agc wa 5 _exanmpl e, base
uni ty12 i s dedicated to haﬁ’d@'@f’r‘{?ﬂﬁwﬁﬁ‘&rﬂwﬁﬁé‘g‘ﬁp ‘!@ |°§bé&jrr£%1&9wali@lm
handset unit 19. /Ampldyeddin telephoneaseavice ¢ol the hitid@ettﬁ‘rﬁtspae'dréétedbﬂseumts
unit 10 to extgRsi d igned t,0 ext
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exa andset uni i

operatlon by way of br|
_ assures that a base unit, typically located on a user’s desk or within that user’s

unmedaate surtoundmgs. will always be available for that user to access. By way of
25 'example, base unit 12 is dedicated to handset unit 18 and base unit 15 is dedicated to
o -handset unit 19. And handset unit 18 is assigned within the PBX control unit 10 to
extension hne 102 and handset umt 19 is assigned to extension line 103. Base units
. 13, 14, 16, and 17 are shared units which are strategically distributed through a
_ .' _ bmldmg t0 maxmuze the operatmg range for a handset unit operatmg in the cordless |
30 telephone sysem.. -
R . In operation by way of a bnef example 1f handset unit 18 is
eommumcanng with base unit 12 and wanders out of the operating range of this base
unit into the operating range ¢ of a shared base unit, handset unit 18 will be handed off
o _from base unit 12 to the shared base unit. In this hand-off, the radio link between
'35 base unit 12 and handset unit 18 will be terminated and a new radio link between the
shared base unit and handset unit 18 will be established. Thus, handset unit 18 may
be handed off to all base umts except base unit 15 since this base unit is similarly
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comuni cating with base unit 12 and wanders out of the operating range of
this base unit into the operating range of a shared base unit, handset unit
18 will be handed off from base unit- 12 to the shared base unit. In this
hand-of f, the radio |ink between 35 base ungt-- 12 and handset unit 18 wil|l
be term nat ed and a new radio |ink between the shared base unit and handset
unit 18 will be established Thus, handset unit 18 may be handed of f t o all
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(RF) communi catdoirdy uhit'86%h e hahifet unit 18 and; while the handset 18 is located in a
- 25 maungcradlemthebaseumtlz generatesandn'ansferssecuntycodedautothe.-v
control umt lSOmaooordancemththewachmgs ofUmted States Patent 4,736,404 '
issued. to R. B.Anghkovwsh et al. on ApnlS 1988 Thxs eontrol unit 120 also
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35 ' and over ATL leads 104. Contml unit 120 may ‘be unplemenwd through the use of a -
, _mxcmcomputer contauung ROM, RAM and’ through use of the proper coding. Such
a mlcrocomputer is known in'the art and is read;ly available from semlconductor :




30 handset -unit 18 and the baseunit 12. A favorable conparison of thedata
fromthe two security codes nmust be achieved in order for the base unit 12
%0 respond to a request-for-service signal froma handset unit. This

- control unit 120 al so receives and processes oﬁcode'data provi ded by the
handset. unit 18 for dialing and providing signaling information out to the

radi o control uni tmﬂuﬁ% .l eui t 35 and over ATL |eads
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- through use of the proper coding. Such a microcomputer is known in the art and is
. 30 readily available from semiconductor manufacturers such as Signetics, Intel and

Communications with the base unit 12 are. provided via a radio
-~ transmitter 181 and a radio receiver 182 in the handset unit 18, The output of the
~~ transmitter 181 and input for the receiver 182 are commonly coupled through a
35 duplexer 183 to an antenna 184. . The receiver 182 demodulates voice signals
. transmitted by the base unit 12 and couples these signals 1o an acoustical device such
.-as, for example, loudspeaker 185, The transmitter 181 has as its input speech signals



i npl ement ed through the use of a m croconputer containing ROM RAM and
through use of the prope'r codi ng. Such a mcroconputer is known in the art
and is 30 readily available from sem conductor manufacturers such as
Signetics, Intel and AVD. Conmruni cations wit+t84¢ he base unit 12 are provided
via a radio. transmtter 181 and a radio receiver 182 in the handset uni t
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control ~ unit 1 in.r mng (or. intercommnication) call and. .
providing tel @é?‘?/%g’a{‘@“k W%correct handset unit via the appropriate
base unit. Lniti aI I y, theWﬁili)G'eﬁuenoedo FiG. B, llfqnshtshmvnm Iiiwachm illostrating the
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.  via the appropnate base unit; Inmally, the PBX comrol umt 10 shown in FIG. 1,
.25 'determmes whether -the “assigned ‘extension for the handset unit to which the \J
2 mcommg call is directed is busy or idle.. If the extensxon is busy, elther a busy signal
. is provided to the callmg party, a call wamng slgnal pro\nded to'the called party, or -
o otheralwrnamemunngdetennmedbyﬂleconﬂgmnonofthePBXcontrolnmt 10is
. -~ executed. Ifmeextenslonxs idle, thenthemcommgcall lsroutedtotheradlo link
30 - conuol unit. The functions performed by controller 111° of FIG. 1 in routing the' i
incoming call the intended handset unit are advantageously determined by a_ o |
N Process of program contamedm the memory (not shown) located in this controller.
N . ‘The process is entered at step 301 where the i mcommg call is received. -
Also at. this step, the process - determmes the correct dedlcaned base unit for the' .
35 handset unit having ‘the extension over wluch the call is" bemg reoewed and, in
: step302,causes anngmd:cauon tobetransmmedfmmtlus base unit, Theprocess' _
advances to declslon 303 to check for the mce:pt 'of 2 ring acknowledge from the -



is provided to the calling party, a call waiting signal provided to the
called party, or other alternate routing determ ned by the configuration
of the PBX control - unit 10 is executed. If the extension is idle, then the
“inconing call is routed to the radio link 30-9control unit. The functions -
perforned by controller 111 of FIG 1 in routing the incoming call to the

~ intended handset pnit are advant geously determ ned by a process or program
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i s ent¥red at stemc&ﬁéd\uyehedédiﬁwsamﬂ,thaﬂhel prodess &dvanices t0!skp

step, the process correct dedical as | t

handset umit. " havi ngﬁ@ﬁ{ﬂmggﬁ%ﬁ"ﬁ# ’QEEQEQ“?@J‘SEF?}H@@B'W@H“"“
andt |_r|1_hstep 302, rqmnseentmups by séndch uaglaoknowledgmh dn;annhﬁlef t':]cnﬂed handsefmxﬁt ftga's
uni € proces c‘gﬁﬁh ec or e receipt of a
ring acknow edge romth &élﬂ %g et un| assom ated with the dedicated
base unit. If a ring: ackndfu HW»rieGmgv acknoyledgmentc ds mot adcdived: bynthe,
“then the process adﬂaﬂgdagageomﬁ ;H'Béés
continues to sendga,rin f&ﬂ ﬁ%%égﬁ'?ﬁ?%al l, edtg%m a@tekﬁ%?t I.Nn ret 5?%
conti.nues:to sendﬁg PPﬁS’ ﬁﬁ%ﬂ 857 PRiLS 10 fransmita ring C‘H’B?d@e!mmw
5 off-hook or thbaving the as;:gnedIexteasibnroveﬂﬂvh!i!hthefcantis!ieiﬂgiitcb‘ive'ﬁ)i?lhea o
acknovvl edgnent S

advances o oy’ W aak RS fdecilon 16 Wi iinethst e it rine dekBRicded Fom e
base units:to traﬁﬂhﬂt handsetn gnit nisi megeived by theh signalings sharedi bask amitig If e ring
assi gned ext ensi Oiblﬁoﬁledgﬁieﬁf‘ﬁ %eﬁ,@alb’; Elebﬁissf‘%née&eﬂﬂ%ﬂmxhﬁasg ‘ﬂﬁ \fﬂehdthe

next advances to. deci sion tosee If arin -
frem the cal | ed. hema%setmw&w%% ﬁ%mwmwgtemdemnnw@m.
| f ? ri ?% acrnowi amwmmmnﬁmmmggﬁ%@k t@fbﬁd@‘gﬁﬁ&kﬁb@lﬂ@uﬂtﬁéﬁm
uni ts, en e ere | ase.unitf conti nues
to send ari nggl @?@gﬁﬁﬁ&@ﬁ%ﬁ@%ﬁﬁﬁ%@wcws ‘ﬁq continues
to.send a. ring acknow edgﬁﬁamnglmhiowlﬂgelﬂmﬂnlchheﬂmmamﬁmnoth the
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It e pr opes 38 shd Q‘éfmsﬁe%ﬁ%%%ﬁ@ﬁa&é THE pfedftsdnen. Fupf i 48D 308
unit transmits a Wherg thisseleated shaned base: unig trassmits a ring lindicatipnt tocthe handger onit
extensi on over Whigihg R ﬁﬁhhed Ex@ﬁdﬁlﬂo&&cﬁhﬂéﬁ‘ihe mlsohéh?fféewed. The process
L 25 determined by. steps 305 and 308 and- decisions 306 and 307 is repeated until all
~" . shared base units are selected for signaling the called handset unit or a ring
I acknowledge is recelved by the slgnalmg one of the shared base units. If all shared
base units have__been_ selected and no ring acknowledge received from the called
- handset unit, the process returns to the step 302 where the dedicated base unit once
30 again transmits a ring indication in its attempt to find the called handset unit. This
" process1srepeatedunulﬂ1ecalledhandsetumtlslocawdorthemcommgcallls '
terminated. ' Although the period is adjustable, the radio link control unit 11 is
arranged. to typlcally cycle through all the base units approxlmamely every six -
) seconds. : :
35 . As a further ﬂlustratxon of tlus polhng operauon, teference is made next
0 FIG. 4 which shows the cordless telephone system of FIG. 1 and further shows the
operation of ha_ndset units 18 and 19 when communicating with other than their i




25 determned by steps 305 and 308 and decisions 306 and 307 is repeated
until all shared base units are selected for signaling the called handset
unit or a ring acknow edge is received by the signaling one of the shared
"base units. If all shared base units have bggn sel ected and no Ting

acknow edge received fromthe called handset unit, the process returns to

the step 302 where t he -dedi cat ed base unit once 30 again transmts a,rFing
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: ' Inorderfmanxdlehandsetnmttorequestsemeeﬁomahaseumt(eg d
_ to originate a callorchangechannels), the handset umt miist be within the operating o
' rangeofabaseumtandthebaseumtmustbeonthesamechannelasthehandset.- _'
unit. . An idle dedicated base unit always monitors the: same channel on which its
: assigned handset unit lastopetawdandeach idle shaxedbaseumtcycles through and
- 30 momtorseachchannelhmwntobeuwdbyahandsetumtmdlecordless telephone
- system. The radio link control unit 11 advanugeously mforms the base units of the
~ channels being used by the handset units as well aswhenahandsetumtlschanged '
- from one operating channel manother If a user executes achannel change operauon' -
-~ on the handset unit he or she is then using, this mformanon is passed via the active
.35 baseumtbacktomeradxohnkconu'olumtll whxchmfonnstheomerbaseumtsof _ |
' the change. Thus, if the handset unit is commumcanng with its dedicated base unit
when the. user changes channels, the shared base units are informed of the change




. by the handset uni-t 18 which is within the reception range of base 17. The
radio link control. unit 11 then routes the incomng call to base unit 17.

¢ 25 ' In order for. an idle handset unit to request service froma
base unit (e.y. to originate a call. or changélehannels), the handset unit
must be within the operating range of a base unit*and the base unit nust be.
on the-sane channel as the handset unit. An idle dedicated basesunit - ‘al ways
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S 25 thatreccwcsmehandsetumtwnhﬂ:ebestradlohnkquahty,tobedescnbedm
-greater detail later herein, and inform the other base umtsto:gnoretheserv;ce :
request. The radio lmkcontrol umt 11 also switches thc ATL control signals to the
- appropnate base unit. .
_ ' The radio link: control unit 11 insures that no two handset units will
30 occupy the same frequency channel at the same time. A user of a handset unit may
 select a channel for operation that is different from the one selected by the cordless |
telephone system during initialization, for example. Because the radio link control
. unit 11 monitors and controls the channels selected for use by all handset units, it
. . prevents the selecuon of a frequency channel previously selected by another handset
" 35 unit. Thus, if a user initiates a channel change, the base unit with which the handset
- unit is then c_ommumcanng will only change (and cause the handset to follow) o a
channel not in use by or previously selected and presently occupied by any other
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request. The radio link control unit 11 then grants perm ssion to the base
unit to establish a radio link with the handset unit. |If nore than one base
unit receives the service request, the radio_lLink control unit - 11 grants
permssion to the first base unit 25 that rdéeives the handset unit with
the best radio |link quality, to be described in greater detail |ater

herein, and inf o!m[hﬁ"ﬂ&her base units to ignore the service request The
radi o |ink- controf 1-al so.sw tchés the ATL control signals to tha&

. appropriate base un'l t. THEbe madioplink cantralamit H ﬂmmfoﬁniﬂlmmdsbﬁhnwafw
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different. fromtﬁ%‘:hol*ﬂl I@B!Ecl‘ew debﬁﬂeébytlummmtmdm:hmof

initializatiors tiese QedititbE rﬁﬁ#
nonitors. and controj s theeq?Planne S Iect ega?or u'se%‘t@a e*%ban s‘i’% uW?d
it prevents the b@ﬁ* uait 35 placed PMMBB ﬂ?&cﬂedy:awd
anot her . handset Bisemﬁl.ﬂnﬂiwmeﬁlaﬁneﬁiﬁrwmnhﬁbﬁm

gﬁ;ﬁggm(%n\clim tclguse e, Wﬁﬁﬁ%ﬁkiﬁﬁgﬁ%ﬂ&ﬁﬁf i “ & wmy
previ ousl y sel eceede: M S‘ 3 soconsk dedicatetibase

L e e th;fsﬁcﬁwgﬁdg@ﬂ 350 ecogﬂ&%ﬁ@dﬁ&cﬁé@%aw
security code fohands Lugit b} instruety thesccond base unit
dedi cated base uty ieleoE&ﬁdSth&nsbcﬁﬁtyBcodehmﬁ Bi@&lhﬁei &¢ i Contvlled sﬁaﬁﬂﬁﬂhy |“r¥%

sel ects the code d 't ransfers ssocj at ed handse nit_ eac

t he handset uni tdﬁuﬁé Yits awﬂjai’? ﬁ@&%ﬁ%%%ms?&masémm

In the sane.nmannEhus, whehiackser retomsiHiohandsétcurit e dedicaied bass th%qiaeduhﬂ
t he handset t | r| ni.tors th
security codgsrsls eﬁ{]&%&‘g&a@h&dlggﬂ &%ﬁ%%%@@%@%@@!&ﬁ% |
base unit happenbas¢gnitiapd matm nptign.code t hat is then being used by =
a first dedicated base U'lhbr&i@o“ﬁﬂi&% epge

~control unit 11 instructs the cong ‘base u?}wm e@?ouﬂnﬂﬁq %‘gl&%&r’ﬂzz:
code. The base UAffive Dase unif inch ﬁmﬂg mopitoring cipgniwy for monitoriag
units will be ammanemmmmmmmemwmmm - With'tha

t.
when a user kgt It d| cat ed base,unit Jbase
unit 15 will L“ "g“{‘]oﬂgﬁﬁphuglf %él&é PE?F‘ g GUEG{try is dR
- being used by arl;ﬂsetlm;r ltbaslmdmtoodaﬂmlsmlummg !m“rtkoqjerfomed withr similai 0

achi eve cont i NUQygeuiiRY Shéld ey I Gk S SR h g |t
i ncl udes. signal streri th mnll?orlggp%ainrasédgl ry for maﬁ'lhtofivéstﬁg&gtg

of  the received W@WW&W@M@&M%S&&&SM :
' hnkquahtylspoorandmformsmeradlohnkconuolumtllwhlchthenmstructsall

25 1dlesharedbaseumts(andthededlcawdbaseumt,nfunsldle)tohstenonme h-J
~ appropriate: channel and report radio hnk quahty (GOODII'OLERABLEIPOOR) to
: 'theradxohnkoonuolumt. - :
' Intesponsetoarequestfromtheradxohnkconu'olumtllwxdlebase'
. umtstoreportradxohnkquahty,adedxcatedbaseumtjustdetemmesmdmhnk
30 'quahty and reports it to the radio link control unit. Idle shared base units, however,:'
.suspend the channel cycling. process, detenmne the ‘radio link quality for the ,
appmpnatechanneLreponsxtmthemdlohnkconuolumgandﬂ:enresumechamel -
 cycling. As the base units are polled, the data reflective of the radio link quality for
the appmpnate channel is mcewedandmterpretedbythemdmhnkcomml unit 11
35 ) whlch in turn, selects the appropriate new base unit for handing off the handset unit
o theretoandestabhshmg commumcanons therewnh Thehand-off is accomphshed as -
 follows: the radio link control unit instructs both the old and the new base units to ,
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“20 handset unit. Although the signal strength nonitoring circuitry is
provided in the base unit, it.i.s understood that such nonitoring may al so
,performed with simlar C|rCU|try includable in the handset. unit. Wen the
‘received signal strength: deteriorates to berdd-an acceptable | evel, an
active base unit determnes that its radlo link quality |s poor and |nforns

t he radlo 1ink contr uni,t 1 mhlch n |n tructs. all i dl e .share
base uhits (and- e gﬁ %"b’a %'“ﬁ'&ﬁ%ﬁ“‘{"o"ﬁmenﬂﬁnswes

approptiate - chanlestornrod k’ﬁptead to aht ne\tnhake mmmgsmmemmﬁ/mﬁu

the radio link c %?'9 ]ﬁ'ﬂf radlo i nk
control - un|t 11 ?1%51{31@4 'base uft:xlc{s 0 repor o I| 'ﬁ‘%ﬁg s
dedi cat ed base unit just  Hepreferrade smbadimcm.maclxooqu| bas¢ luuu dmrtadm fink o

the radio links c%sn@cessgﬁ 35%&&%@&?‘39&&%@1%%&%%@&&?\3@9 whith

channel cycling " pr ermn qual | g :
appropri ate chanma8y, sté'%?WH Qs&’@cﬂﬂﬁd signal grength S icircuit,, he RSSI

resune channel - c\frci prodbce ipstovola| ﬂna@iﬁprbﬁbﬂu@daltbmmh rotithe fdceived
of- the radio |inkgu for the a e nel is re elv

interpreted by -t ﬁf%‘ Hi‘&ﬁgﬁooﬂ{fnﬁ’ ggen GPmpares gﬂ?ﬁ'?&“@ﬁt‘%
“the appropriate rbethbpmdcnnnineduppérandlrlgwcfﬂlmdleldiavnisédnautputabbwﬂtduglmd

o2 OGRS oot k8o B i

base units to . indigatesyat ME&ABI»«% an ouipnt rhelow the dowesy thrasheld, devel
to.turn on its tm&a&iimowmcmwakb&wuhmm&mmwme

2 B S S it ot B s o
e][rb?ﬂ; m:]nt rs]aI ea;: Irimttfwmhs GOGDP lin:l tIf afiet polling alliavaildbldidle mlunlitg, ﬁcf\rgssughntise
Por eranplor 15} SRR, f GOODCHE b Adh BRE B0 S TpiBlalhy HeRing
circuit- produces hami-oﬁ&qfuhe hasidsetgunitith ake first base ppitifoundawi tha'EOleERABkEgiﬂk

Vol tage 161 at | ve e “ﬁmgf‘*@éﬁi‘rmﬁ?&mﬁﬁﬁ?ﬁ% ?“‘m?‘“?#%@ﬂ“@‘eﬂeve#

An out put above 0Athandeff the dandset ynity &Meﬂleumrre pait 1} canses the base umit to-
out put between t %&mﬁmﬂﬁwhﬁhhﬁﬁﬂéﬁdﬁﬁéﬁﬂﬁ&% & thel wier b e dP

O e O ik b by ) o et ot v e
control unit 11 therajrdhsstelephmetaysbmd of f the handset unit to a base unit
400,00 11T R il e g il B2l B i
i medi at el y exec arength mosHar @Wﬂlbnﬁtlnélem tadio link quality.h Asprovidedsinghe RSSI
r ?g Ed \chte h ' Zd;_SOG_ Fﬁﬁ?ﬁ%ﬁﬁg& atﬂm&setl %mcti %: :]:zlydetected. l:if:ﬁe:f:f:nlple. operauih:)yf
o _ the carrier detect circuit in the 46/49 MHz cordless telephone channels is such that
when a carrier is present (i.c., a transmitter operating at the base unit’s receiver
- frequency), the power of the baseband signal is negligible beyond 4 KHz. When no
carrier is present, there is significant power (white noise) out to 15 KHz. And the
30  carrier detect circuit checks for the presence of power at 9 KHz. Thus if power is
detected, it is assumed that there is no carrier and that a handset unit has not been
- detected or that the radio link quality is bad. If power is not detected, however, it is
assumed that there is a carrier, a handset unit has been detected and that the radio
link quahty is GOOD., ‘As provided with the RSSI circuit, ‘the hand-off of the

35 handset unit is then made to the first base unit reporting a good radio link quality.




first- base u

not hand-off the handset unit. Rather, the control unit 11 causes the base
unit to generate an audi ble and distinctive tone.which'is recogni zable to
the user that he or 20 she is then _approachi' ng the outer linmt of the:

operating range for that handset unit in tRd4cordl ess tel ephong system A
carrier detect ci-rcuit nay alternatively be enployed as the signal strength
monitor circuit 126 in detecting radio |link quali ty As provi-ded d. the:
RSSI circuit, ‘the carri el ¢pardiagting the-overall ppsration of Btmdwmhmws '

with the capabi thé Yadtinl oSt i 11 8 Godulirel 53848 and Vokinki oS08 0.

By way .of exanplge ion of .the carrier, detect Cl, rc in the 46/ 49 NMHz |
cordl ess tel ephdfm gﬁ)ﬁaﬁﬁfﬁ tp and, in refurn, propidg sqme ‘Eé!ﬂ?"‘(‘!“bﬂ’e a
transmtter operbnkeng@rhpdeﬁng&hemnp&amgeaﬁums fvlhhwefmn):etdm lSQﬂﬁf'eisf :

15 SIS il ) A, i s

there is significa
detect circuit mudqfawsmmdmmfmmpomlesml@m syﬁﬂnshoﬁnmm I.s

detected. it is 7 as .
not been detect eg ha?&?&@gg%ﬁf ?{i@ﬁ?@gﬁg@s@ pover Ig&ﬁh{sd} o
det ect ed, howevéhec eﬁ%%ﬁ%wmwm%msso to-thpse-gntries madajincthe gystem

has been det ect eschtmdbrehmm plethe ehiries iflealimh) FhEABIS coifesporndib desbavet N .

t he RSSI t f of .the - 35. handset unit .is -then nmade to the.- |
ﬁﬁ@r@@éod radio 1ink quallty - 14- In -
coor di nati ng the over al IAﬁpenwalmanon,cmetmhodmkobml umteplﬁmerequemtma the -

dio l'ink t 1
oot o'+ r 0 GepickiY bale uidhy (2 %‘%”dffﬁ“"‘“‘{%?ﬁ"“‘t}‘ﬁ??? som%ﬁs‘éﬁ@tﬁm
i nformation to #reauencychannels and, secupiy {Upon re¢aipt of “muhondhsmdbt
reference to Fl GnkZontrbFusit ch&npleHslﬁinﬁe%tz‘@%ﬂW&ﬂcéluMQ%HQt&ttﬂé

Ol el O TELL 98, Halle, Falch S Aspratetf o phare Bose b T 14,16, tz'é;ﬂmdn |
FI le héngng gt 1; @blunhi s Neat, itgradice link ponieol it p?ﬁmnﬁetmmfmblgeg&n{sgtr:nm
'ts'?a'?gs t abl g %W%ﬁe %éwg’ﬁ%‘fu Eo‘ﬂgfﬁg @aéﬁr@di%ﬁyg, WE

"to the base. 10 andithesegmcodmhmrezomgam nltlallzatlon t he radlo link.

control ‘unit 11 first rpgumcstandtehis: Wﬁﬁiﬁh mQRF‘m
provi: dé data 2‘indl cative Ofé{!'e qrsqef%"‘“ctlve y sel ecte requenc chann %
and securit y2@o@fthe &"ﬁ{“ dset; ypit sxtansions are antered incalump S5c Eachol

UEI t 11 conpl et d&dleﬁl*edlhaﬁds%t ﬁnﬁh&ﬂdnﬁssi dﬁoémn%xﬁﬂﬁ mxfmt&ﬁ oveb whichoit
- Ihese et 122 23R8l lond Y B et i S b e
table entries t anith Alb entrigs inithis:colummi are: mmﬂly IDLE. tWhen afcalluhm progress;| the
they are to per 'bﬁﬂ-l Wiich s E8iiinbhicating with the handset unit mvolved in the call is assigned a_
| 25 callstatusofACl‘IVE SR -
_ ' The transmitter status of each base unit is indicated in eolumn7 The
. transmitter status is BASE when the wransmitter is under the control of the base unit,
andstFthenthetransmxttermthemdneatedbaseumtxstumedoffbytheradlo '
- link control unit 11. With the status of BASE assxgnedtoan'ansrmuer. a base nmt is
30 permitted to go-directly off-hook during the initiation of a call or on-hook upon the -
eomplenon of a call. When a transmmer in a base unit has been assigned the status - |
of OFF, the radio link control umit11 direcdly controls the enabling . of the '
~ transmitter. The OFF status is therefore’ used by the radio link control unit 11 for -
switching transmitters and achieving a proper hand-off for a roammg handset unit
35 fromonebaseumtwanoﬂterbaseumt. . ;




’and the securlty codes they are to recogni ze. The base unit class of

DEDI CATED or SHARED is defined in colum 4 .20 of the table and the

[dedi cat ed handset unit extensions are entered in colum 5. Each dedicated
handset unit has an assigned extension on thel®BX switch over which it
makes and receives tel ephoné calls. Columm 6 defines -the call status of

each base unit entri {n this clum are initially |IDLE. Wen a

call .i s in progress t he &@P‘W?Bl‘ﬁ %d-‘é‘@ﬂﬁﬁh @!ﬁ%&%@ﬁﬁ?@@mﬂéﬂtﬂﬂﬂﬂy

|tnvol vefltl n t?et cabhouﬂyhesemdtmbﬁhosedhﬂedhﬁ?uwﬂ? tﬁb?ollmg process
ransmtter statu cate

transmtter “stat ué‘ﬁ‘gbm%@wjﬁhﬁﬁmﬁ ‘fﬁ)@"ﬂ%gﬁ'ﬂ”‘cﬁwm

t he base unit,. anbecen dt nmtbomnngrthehetknomdeemmﬁﬂmmmin

is turned off. -“}E’SE | @l g

assigned to a transm ?g the ag'gé)ﬂir?li?{wﬂ '? W%%M§%ﬂg

of f - hook during tmshmlwmogaaammssnﬁoams mmmmemeemnoﬁma

Che ratio i nik comoeef allde’ dirdio ink nirob ARk B e b At/ Jag i
e radio link coptr | i conros enabl i

transmtter. The- ngpu gftpglpgdqeﬁg é“ﬂ‘é’e’ﬂf“ t‘ﬂg MF?‘%&"%H’[&BI“‘““

unit 11 for swi tcbftmim:mingldallet’ﬂxomlbcaﬁdmseclomameMBeanMﬁbni:aﬂd&lso.
Uartous orner 194 Bivaa BT BART of BRfrbie in 1R BCH S e RARGttY,

obvi ously be, resorted to bynathesscalisknatived implemmentation. ofor thex cinpéntiont hthat is .

pol I'i-ng process d Fﬂn ?ﬂ?% S

finding a roanmi ngeﬁdanagleit d@%uqogﬁ:géﬁ%gﬂ‘% Efgﬁ:ej&ﬂgnghedﬁliﬁlﬁ% t@xe‘ﬁ;g{&s‘%1 %‘:f?“h idle

cowering the last t trequeaey channelsdn the cordlgsse

t hat atte][rpts to tdmbﬁeiimdﬂ“ wdaedlttabsysrﬁt ﬁstﬁbi&hé?ﬁﬁd@&ﬂxﬁﬂh?ﬁid@ﬂeﬂ?ﬁﬁk

recei pt of an jac ca s alt.ernati ntation. o e process

allows the ra 51 %‘ﬂ&g ?‘ﬁ?!‘rﬁgﬂé‘% q?t { ?ﬂ&tﬁa,ﬁpmg

| ocation of the hemﬂmmcahoﬂbctwmﬁandsmmut amd: anothér base anitic The dediostad base

at the tinme of the. Egﬂﬁgﬁlg GRbditors” hﬂéﬁ%%g?%ﬁ&h”h%ﬂﬁé&&?%haﬁ&lt%e{xﬁy éga%m |

| ocation could al so iven a hi erence in
for the handset ummmnmms mthemahandeet mélvmmats dﬂdlooﬂlnkhqualimveﬁtanyn

that is contenpl agga S, ﬁ.e‘?ﬁ, i
“that each idl ﬁ?&shﬂéﬁ;ﬁumihﬁa&on%@l nﬁf‘gﬁﬂ@hl @é@%lﬁg&%gﬂ re uency

channel's int tCQE'E“ Iy aipda &ﬂ?‘é
t he handset -unit Stempordry membmyTin lﬁutcoh&oll&i. SIn this mmrmmxoaw éomfoi AN

200, 991 ey i PR R B R0
monitors its desiuseniofa@ lﬁndmemadhammdgﬂrﬁnhe cowesageallea:mﬁmhneamn the radioh
i ts handset and " BRI Eortrd] tuit'dhihdy hds'dvaflabib tHe/infrm3¥n it needs to execute a hand-off

o - 25 to the appropriate base unit. Since the radio link control unit may be informed of the

\/'_ -~ .. actual dispersement of the base units, such data could also be uuhwdmpredlcung

- -~ the probability of the handset unit moving into a certain location covered by a

. .specific base unit. These alternative: unplementauons may be advantageously

- obtained through an alteration of the proeess or program contained in memory in the

30 controller 111 of the radio radio link control unit 11. It is therefore to be understood

' that within the scope of the appended claims, the invention may be pracuwd

otherwise than as speclﬁcally descnbed.
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communi cations on its designated frequency channel to the radio |ink

’ The radio link control unit.then stores and continually
m,mn"“m”@mrnatlon in tenporary nenory in its controller. In this
nManrfer L tMe fadto |ink control unit accunutdbes data reflective:of radio
link quality fromall of the idle base units. As a. user of a handset
approaches the edge of the coverage area of a base unit, the radio li nk_
control unit al_ﬂ&ﬂ&has avai l-abl e the- |nfornat|on it needs t 0 execut esay

hand-off 25 to the applLopsdordiessielephornei systefii congprisirg: adi 0-1 nk contr ol
unit may be informed of } h uc -
data could al so be util &gﬁ"ﬁﬁgt&m @?%r"%&'&% fﬁ%@tﬂﬁo@&“
unit novi ng i nt peceivesrt ai n Iocatlon covered by a spec1f|c base unit. These

~alternative igpl ement ati ﬁﬁr@ Eaugg Qeeond
al teration ofsTPhe procesés) or ram cont al ne"g g nmenory int £
control ler 111 Seceiwes orTasmectvely Sansmigting m the Wmmwym&mmmo

be ugder StOfd tlﬁ%ﬁl&hhﬂt&?ﬁnﬂfeﬁﬁn@h&r}‘@c@ﬁﬁﬁﬁ%@ﬁbﬁ R WW%&.@Q
may be practiced,o W se thap a ecific sgribe - apm
1. A-cordl ess t ﬁﬂ% '?{#u'ﬁ"gpﬁ?'f ﬁ%rﬂ]?e? besof :
each. having a fncepubnmsﬁa'teleplmwsavioermhﬂledmndwtumfs : :
pturality of,base uni ts a@,ﬂmﬁ {‘wﬁ@“%cg

receiver forl espectively transm. t]?fnig i§ iigﬁ‘é recerver an rece| VI
fromthe first betwecnihe plurality ofbase ypltssanduni ts over 'a. comunication

channel , the base units Q%éggﬂ&pﬁéﬂ iﬂ’bﬂieﬁtﬁ %hgﬁ,gqhé bﬁé‘s&fneehe.'. .
tel ephone system nto al nu eung ‘oﬂ! reas ,for tel ephone service. \\J :
with the handse the p andset YAlts £ or swit ching the .

t el ephone service for each handset uni t between t he- plurality of base -

LS and 2t teast oresOhud Biuib bifaninle B 5F il 15 Rl o R ot e s
2. The. cor dl %5 units: apdcthepbyﬂttymf hmd&tatms are\atmngedntdmpqsluuelal cmnmmhcttese

15 -units and tw *%ﬁra“ty ihicatia kRarflels2nged to respectively

conmuni cate over any“one o0 mruni cat i on channels. 3. The
cordl ess: tel ephone syst em of - claim 2. mhereln each one of the plurality of

handset . units includes 3;eem§ dordlessCicRph Yhtﬁﬂﬁff‘dlhﬁt@%@émtdaﬁh Wl‘o’ﬂﬂ‘éy
of conmuni catlon chann r o.bt.a 1N e ne.service, fromeach of.the-
20 plurality oft % ése “éﬁgmg%‘e"?é?‘ qu‘ #‘@W -
. vvherel n. the pl unﬁlodn)mmhcatumechannels for obtammg telephone service from ecach of the
20 plurahtyof baseumts - : T

4. The cordless telephone system of clatm 3 whaem the plurahty of base

- units further compnses shared base units, each shared base unit including means for U '.
prowdmg telephone semoe toeachoneof the pluralxty of handset units. ‘

o . S Theoordless telephone system ofclmm4whetemeachsharedbase-
.25 unit mcludes means. for momtonng each communication charinel selected by each - -
~ one of the plurality of handset units for teeetpt of a request-for-semee stgnal from
~ any one of the plurality of handset umts '

- 6. The cordless telephone system of clatm 5 wherem the monitoring -
_ means is smtably arranged for cyclmg the second receiver in each shared base unit to |
_ 30 . the communication channel selected by each of the plurality of handset units for
detectmg the request-for—semoe slgnal. . :



units further conpri ses shared base units, each shared g
,heans for providing tel ephone service to each one of t Wvﬂr@r’l’ gﬂr’
“handset units.-5. The cordl'ess tel ephone system of claim

shared base 25 unit includes nmeans for nomthring each conmunication
channel sel‘ected by each one of the plurality of handset units for receipt

of a request-for-servi ce sr nal fromany one of the plurality of handset

units? 6. he cordl ess t&l dptsprdless selephone WF‘&M&“&%!‘Q’M‘H@%WM ibasp
neans is suitabl mrmamdnwrs mﬁm@wmﬁm&we&m& fiscledSby ech
base -unit to 30 _the on, channel selected_ by each of the
plurality.of han&gﬁf’fﬁ’ﬁrﬁq@% MEW@ I, SpQnsE, 4Q themon ?QP&PP@“%%&M
C hL ; M | g - bdse ﬁuts‘ﬂimv:dmgdbhphomdeapwmaemmmfahe pluzality 6f \hhmdset t onits
share e i '
gﬁgnnel sel ecf%ddgﬂhégigﬂ%g@qg ﬁ@ﬁ%{uraﬁ@‘?‘kl %M@Fﬁm&)gﬁ?ﬁ%s&gﬁse
to the monitori ngm bammnaeeecm@mm amacior aiseepndone of thecplurality ofo
to each one of tbwauhunwwimﬂnﬁenwudﬁv‘ér fHe/ seleteiRumETMicafibn ERnel.

handset unit froma first recéption area for a first one of the plurality
of base units to a second reception area for :a second one of the plurality
of base units essential |§ hevordless tlephonet systeno \of rcldiine3 swhieredii ke control unit

e cont rol Cuntt Wt gikabl Jor BOfhE Sk e B e kY T YonE il ot g,

"base units fol0l Mﬁnyomﬂmephlmmy of handsetamiss, mhpohhhgnwmsmchaﬂmganmﬁ‘or

units,- the polli qgﬁ%mg, Sdrh *ﬁ&{ -
&gded message Si 9&5 m t he seg traﬁéss%% ?igﬂﬂl n egyh ase uni t over thhe
speci fic one .of gare it everithe Wﬁ? usplity of rommunication channsis selected

i dentified one O by ihFideatified| onk f tHe g&;fﬁaﬂmum% The cordl ess tel ephone
system of claim§& V\/nerer n the coded nessage 15 . signal conprises a ring

i ndi cati-on signal provided to the identified-one of the plurality of
handset ‘units in respons® Theem'dle'sqatelephomsysmnonfnl;:meSIWhemnahe/edleﬂynedswge '

control unit r I
compr i ng. ol SEMRCpOABRE e Wiy indikio Sl EORLE |6 P UferBiEd T, of he
and a first 20 rPhé‘ﬂﬂErOf hanrbpwmsrmyeswnm@emmmf eamomwmmhwhe

transmtter and goffdl Anfl fHOmRinaBdset git” espectively transmitting to the
first receiver and receiving fromthe first transmtter in the handset

units over any one of a plurality of communi cation channels, the base units

bei ng di'spersible so as 10 Alicuidiiss Rldphoné syseendtompsising ephone
| , - a plurahty of handset umts cach having a first transmitter and a first
o L . a plurality _of base units each having a_second transmitte'r and a second
U " receiver for respectively transmitting to the first receiver and receiving from the first
. transmitter in_the handset units over any one of a plurality of communication
* channels, the base units being dispersible so as to divide a location of the telephone
25 system into a number of reception areas for telephone service with the handset units;
: a control unit for switching the telephone semce for each handset unit
between the plurality of base units; and . :
 the plurality of base units mcludmg dedlcated base units, each dedicated
base unit being assigned to and providing telephone service only to a selected one of
30 the plurahty of handset units.

1L Tl'ie'coxdless telenhone system of claim 10 wherem each dedicated
- base unit includes means for monitoring a first specific communication channel
selected by its assigned one of the plurali.ty'of handset units for receipt of a request-



reception areas for telephone service with the
tMUntrol un|t for switching the tel ephone service for each  «

Ellil“llwu n the plurality of base units; and the plural.ity of base

unlts i nel ud ng dedi cated base units, each -dgdicated base unit being

assi.gned to and providing tel ephone servi ce only to a sel ected one 'of 30
the plurality of handset. units. 11. The cordl ess tel ephone system of clgikm
10 wherein each ﬂxdenr&eesﬂgxiﬂiﬁamﬂusthandsetum.s nmeans for nonitoring a first .
speci fi ¢ communi cati on channel selected by its assi gned one of the '

plurality . of. handset unlts for receipt. of a request- 111111 11111 11 -
1111 *. - C L Tmmd@swlephmwm@lwlkwbmmhmwt'

unit. 12. The Cojfl %Eiﬁ d%&ﬂmﬁﬂéﬁﬁd‘c!%ﬁélﬁ%ﬂﬁﬁﬁng
uni t includes neans or sel eci1ng S| ec connunlcat 0, ph .
for obtaining tetelgphone ﬁl‘ﬁﬂ r‘!ﬂ‘ t'fdcﬁ“hé@@'

and each dedi gat ﬁﬁthﬂﬂﬁle’i meﬁilktfor ﬂﬁﬁmohdrspm t:ommmwation chanmhth -
speci fic comuni cati on channel S 0

plurality of hanfFSRORSE P ?M 3{‘)% ﬁg@%?@@eﬁﬂ@ﬂs ga mgc |so¢ﬁ°CI |
channel . 13. Thespmﬁi:lmunumtmnb@hmmystem of claim 12 wherein each one of

the plurality of handset units has. associ at-ed therewith a uni que security

code generated 10 by t he ded| cat ed base unit,. th ecifi pmupi cat i.o
channel - bng sel ect ed at 3% sThes ﬁ&ﬁ%’efymgﬁgﬂmd&ﬂ ﬁFWg“FEIoé‘ﬁP?S
S?WI ce frlgmthe mhu{ lof h¥ndet bﬁmrsssamwtheiavﬁﬂmudique%emﬂ ebw@mmmm
of claim ergl q t

sel ection of . ' ..e...C?'rLbE)é’é‘ UQHEPEI %&W@i@%h% %éew&m v

assi gned handset asstgrbdhnnﬂsémmsﬁrebmmgmlemomemmﬁommsplmamywﬂbawm _
channel for use by this handset wunit, the control unit- preventing the sane -
security code and comuni cation channel from being assigned to nore than
one of the plurality of ManHhseecordliess telephone systam wg&laem lgwamxm@etmtrol unit

WEhoa for st oy o Hehief Héing 25 &&1“?’99@3 Bl B fhe bty clle T abdtiid <
units-with a sechba® \marfmgv %‘?é&ﬂ‘?ﬁsﬁ‘ 9@4% ,sglpg%b 9‘”?5
transmitting 1. thfmuinication eﬁatmshforasdbyeluslhundsgt ﬁmqrthe benttolruit prevemngtther

g R W SR

cordl ess - oneoftheplurahtyofhandset units.

_ 15. A method of extendmg the operatmg range of a cordless telephone .
having a plurality of handset units with a first transmitter and a first receiver, and a
20 plurality of base units wnth a second transmitter and a second receiver for .
N respeetwely transmitting ) the first receiver and recetvmg from the first transmitter A _
_ in the handset umts over. a communication channel, the method compnsmg the steps >
of: : _ : . S : _
_ | dtspersmgthebaseumtssoastodtvrdealoeauonoftheeordless .
_ 25 telephone into a number of- recepuon areas for telephone servroe with the handset =
units, - _ , . - .
connectmg each of the plurahty of base umts for swrtchmg telephone,
service for each handset unit between the pluralxty of base units; and R
. arranging at least one of the plurality of base units for providing the '.
30 telephone servu:e onlyto a selecwd one of the plurahty of handset units.

- 16. The method of extendmg the operanng range ofa cordless telephone’
pursuant to claim 15 further comprising the step of arrangmg the plurality of base



25 tel ephone into a nupmber of reception areas for tel ephone ser
t he handset units; .connecting each of the plurality of. base f or
swi tching tel ephone service for each handset unit bet ween t g’@ 'm

base units; and arranging at |east one of th&9plurality of bas #ﬂ’
provi ding the 30 tel ephone service only to a selected one of the pl d’ralslt

of handset units, :I.b é’ﬂgfﬁ&@god of extending the operating range of a :
cordless tel ephor‘t’ép &P “mmﬁmwymﬂn@mmwamyfmeof
arrangi ng the pl mrpiﬁmhwuffcomucauoﬂahinﬁteﬁnd the plurality of handset units

“to respectlvel y communi‘caf¥ &ver any one of a plurali ty of conmuni cati on
channel s. 17. The net hod of extendi ng the operati ng range of a cordl ess

t el ephone pursuant to clH. rTliecmethed of exteiiding thicodjirdtin %’“ﬁﬁﬁ?
the steps of 5 [ of he. Iura 0 p%@e uni
respectively E{dow |a£n}g ?’gl ﬁone%@f?& m’f‘ :E{‘ﬁ’d' ®fthe rsteps of
“plurality of taﬁcpmwfghe r]@plrehwhobbuehmm far! Repectingly Hrovidify
base units to thel bﬂsm 1b&Ed BAdy i cat ed ase

O b ot O 10'e by B pdngbiSif pnd atgning

units. 18 The ne extend he operati e
t el ephone 10 pu*%ﬁaﬂﬁﬁﬁsﬁ %‘P%‘.Wg#?'abmm@ selectedianes of the lmhdsuuﬂingmg
each dedi cat ed bdedicaged basé anitsyoni toring a first specific communication :
channel sel ected by its aSS|gned one of the plurality of handset units for
receipt of a request-for-service signal fromthis handset unit. 19. The

met hod of extending the 18pdhe tmml}pdeﬁmendingathempdaﬁﬁ ﬁlﬁbﬂ'ﬁ%ﬁﬂ&s’i teleph
pursuant to d0ai piriiknes ERiM 19; c réj{hg tﬁ; handset B ‘s 33 ects:
a_second speC|f|c c&rmmnl catlon c ann 0 t Phgrens

from each of. t he' Tt 19F Jnenitprigg mﬂ@a!ﬁowmmdtatbctcdswr@as

this second specm'blaftbopmrﬂi edflm anmefor! ). Si ne
_of the plurali t Y%hid hﬁ&g@&k tgnl ts selhectl %%@%&&?ﬁ#@&%@ﬁ %"ﬁ

comuni cat i on chan 20. "The net hod of extending the
operating range of a cor dI ess tel ephone pur suant . to claim 19 wher e| n each

of the plurality.of han ciated therewith a uniq

securi t-;F/) ‘cod ggner at ed ﬁﬂi gﬁ)g %‘%@a‘gﬁ Bm’?m&mg%ﬂﬁﬁFﬁd&SS telephone
communi cat i of* c PYFsvant Bl ﬂg‘ erwbwuueawh af the plusility of hiwdsesaiitsuselects’ £ 5eco

(Z)Et alrﬂen?ret Egdt S te ﬁa;ng: ra% ?ﬁ 6‘% angg ‘f’h’%%p?%?’té’g?"% '@ﬁﬁcﬂféhe
‘pursuant to cl aﬁﬂr%yvﬂg 8@3 g edicated: base snonitors: this| second spedifié he
security code. byomhmntbaﬂomchaﬂl bisfes "e 64 ds

unit -and furthegnso hiﬁ?k&gﬂg Pﬁﬂ% Zo?nemt? ?gﬁ"?og%%mﬁt%%@ﬁ&ﬂﬁﬁ

for use by th|s a55|gne

- 20 o 20 The method of extcndmg the operating range of a cordless telephone
U o pursuant to claim 19 wherein each of the plurality of handset units has associated
: therewith a unique security code generated by the dedicated base unit, the specxﬁc
communication channel bemg selected at its assigned handset unit for obtaining the |
: wlephoneservwefrom theplurahtyofbase units.

25 o 21, 'Ihe lnethod of extendmg the operatmg range of a cordless nelephone .
. pursuant to claim 20 wherein the control unit controls the selection of the security
- code by the dedicated base unit for use. by its assxgned handset unit and further
controls selection of the specific commumcanon channel for use by this assigned
- handset unit, the control unit preventing the same security code-and communication
30 channel from bemg assigned to more than one of the plurality of handset units.

22, T_he method of e:_ttending the ope'raling range of a cordless lelephOne



un|t the control unit preventing the same security code and
@ ﬁ#””ﬁﬂ channel from being assigned to-nore than one of the

set units. 22. The method of extending the operatlng range
of a cordles§ t &l ephone pursuant to claidpgl6 further conprisi-ng the. .
step of selecting a specific one or plurality of communication channels by
each one of the plurality of handset units for obtalnlng t el ephone seri<ce

fromeach of . th uikuimlm claimfl6bfusther corprisiff thel step rof tselecting acspeeifici |ung o

ey of “835@“9??4 & %ﬁeﬁgﬁfﬁ%@?é‘ﬁﬁ?&* e plthily of halliet ifh o'
provi di ng t el ephebtainingrtelephoneserviesfromsach MMQ !‘mFFandset units. -

24. The nmethod of extending the operating range of a cordl ess tel ephone

Comuni cat  on ibmcﬁiﬂﬁéfﬁiérr@&"&miﬁ%wﬁ%t“ b lrerae e ot € oo sleabone

units for recai pjurgiant 1o emm—&mm grfabaséuniisht}iﬁel@hﬂﬁdtbhﬁumt& |

plurality of hands t un|t 25 The (o) t e

of a cordless te?agg r N t%@i‘%ﬁ &eghgn%ln%thbggp .
further conpri selmxﬂmtmite.p of cycl I ng the second receiver in each shared
base unit to the conmuni cati on channel 15 sel-ected by each of the
~plurality of handset units for det ectl ng the request for-service, si nal.;'

26. The nethod of exten(i“ng'mehéﬂbﬁ@ ‘ﬁ@d‘ﬂ&w 8aangR eka cordless, )
Eg%ﬁin(t:'at iooCI ?hi&’nnel i!ﬁf:ieigﬁgg % each fg@e (gifngmi é{d;{?ﬂgﬁgﬁgigglgamn o
units, and pr IZEFM ¥ eAch Qg P&"gﬁg &ﬁ#ﬁ ol £ prof 2
handset -units dweqﬁ@tmmoesnghaltﬁmnhnyndneoftharptmahtgmfdnandsesumtsecept|on At

area for a first one of the plurality of base unitss to a secend reception
area for a second one of the plurality of base units essentlally W t hout -

i nterruption over the s%M&MﬁG&MEMMS@EeMCMmN@m
extending the o qﬂ &r&grﬂgeﬁgmm,@o o
22 further conpr smgt e st pQl11ng eac ne of E}Fﬁglurallﬂaﬁpﬁgmblq%ﬁe'
units for |ocatiéxsling thej Ti‘if‘(%énﬁ?c TRERiC |
pol I'i ng step 1isnciclstidiDby dthorthepluyality aﬂhmdséuumaomwmungnmagaemfmmce
fromthe second tra smtter in each base unit over the specific one of the

plurality of co ation channel s sel ected by the identified one of the
plurality of handset 30 -units. 28 The nethod of extendi ng t he operating

r ange of a cordless tel ggofie method of extending the operating range of a cordless telephone -
pursuant to. claim 23 further comprising the steps of monitoring each communication
. channel selected by each one of the plurality of handset units, and providing
20 telephone service to a one of the plurality of handset units durmg movement of the

handset unit from aﬁrstrecepuonareaforaﬁrstoneoftheplurahtyofbaseumtsto' -

a second reception area for a second one of the plurality of base units essentially
- without i mt_etruptlon over the selecmed commumcan_on ch_annel

27. The method of extendmg the operating range of a cordless telephone- '
25 -;pursuanttocla:mzzﬁmhercompnsmgthestep ofpollmgeachoneofmeplurahty .
' of base uits for locating an identified one of the plurality of handset units, the )
polling step- including sequenually lransmxmng a-coded message s:gnal from the
second transmitter in cach base unit over the speclﬁc one of the plurality of -
communication channels selected by the 1denuﬁed one of the plurahty of handset-
30 units. - - :

28. The method of extending the operating range of a cordless telephehe |
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~V\/nere| n the coded.nessage signal' conprises a ring indicatio ﬁ & mm I!Il
~the identified one of the plurality of- handset units in res

of an incom ng call ‘received by the control‘mmt for this handset unit.
A cordl ess tel ephone system conprising: 5 a plurality of handset

S ~a pl I . URl the b b & _ad d
o Coafrun cat o Wyl R SR 27 ofpecsin he Soge Bestil bil omPPscE ode indein

-one ot her of th@mwedmﬂméduniﬁegmna}anpmmmmMmmmhemysmm

‘handset u_nits; %ﬂqﬁg&r@gt 1 8 Vl\y}qﬂe@oﬂtﬂg W‘?ﬁﬂ&‘&?hﬁﬂ I s extended

to a particular a particular base unit and the quality
of the channel between that handset unit and base unit drops bel ow a

pr edet er mi ned threshol dszmm hﬁﬁu syseandAprishg:t 0 extend it to said
particul-ar hagdset unit VI d|f er one of the base units not

associ ated wi Ph any ot hef
- a plurahty of base umts, ones of the base umts being each adapted to

communicate only with particular associated handset unit and at least one other of
-the base units being adapted to communicate with any of the handset units; and
. means operative when a telephone connection is extended to a particular
10 handset unit via a particular base unit and the quality of the channel between that
handset unit and base unit drops below a predetermined threshold for switching said
4 ~ connection to extend it to said particular handset unit via a different one of the base
~ units not associated with any other handset unit.




