W RELESS PHONE SYSTEM CROSS- REFERENCE TO RELATED
' « APPLI CATI ONS [0001] This application is a continuation
m m Patent Application 11 /112,711, filed on

WOREAR 255, 5500 By e

“1PEY02] The present invention relates to wirel ess phone
o Systems, and  ORG HEY f gwal node
wi rel ess phone s;yg{ eméﬁﬁmgqg THE | NVENTI ON

] Referring nowto FIG 1, a wrel ess phone
\\““““““\““\“m mmﬁm 10 includes a base station 12 that wirelessly
conmuni cates with one or nore wireless handsetg for
w41, 146ROSS-RERRRENCE TORELAT ERAFPIGATIEN
handsets 14). Each of the wireless handsets 14
i Nqopdep aTher eaplieatidre ibat cenfinddtich of6JB. Paterdndpplication
16- N (collectively batteries 16), which provides
11/P98%54 1dH%'dB<§/Jn APEI 801 9005, WIKichas Rerdydinteotatedsby reference in

connect e a tel ephone line 20 to a telephone switch

24. The Dbase station 12 and wirel ess handsets 14

?WPB’aI |y comunicate using a wireless |ink 26. For

exanpl e, the wrel l te, at 900 MHz,

2.4 GHz, 5.8 Gz Fﬁﬁ@t@@ﬁ*ﬁé&@h\ﬁga equenci es. The

base station 12 may independently operate as a wred

t el [@002he dingy present amandionniglatas Hpnwirelpe9 guiona sysigias, and
or operating distance. of the wreless handsets 14 can

motd partichfarfitol apoaltraote vielens pivortehsysternchase of the
W rel ess phone system 10. 1

its

BACKGROUND OF THE INVENTION
[0003] Reférring now to FIG. 1, a wireless phone system 10 includes a
base station 12 that wirelessly communicates with one or more wireless
handsets for 14-1, 14-2, ... and 14-N (.c:olle'ctively wireless handsets 14).. Each of
the wireless handsets 14 includes a rechargeable battery 16-1, 16-2, ... and 16-
N (collectively batteries 16), which provides power dﬁring operation. The base
station 12 is connected by a telephone line 20 to a telephone switch 24, The
base station 12 and wireless handsets 14 typically communicate using a Wireless
link 26. For example, the wireless link 26 may operate at 900 MHz, 2.4 GHz, 5.8
GHz or other operating frequencies. The base station 12 may independently
operate as a wired telephone and/or an answering machine.

[0004] A range or operating distance of the wireless handsets 14 can

often be an important factor in the purchase of the wireless phone system 10.



The range of the wirel ess handset 14 is the maxi mum

« operating distance between the w rel ess handset 14
and. the base station 12. The maxi num distance may be
i npacted by obstructions between the base station and
wi rel ess handset such as walls, floors, ceilings and
the. like. Since the. wireless link 26 nust be

capabl'e ,of .co ni catin ver . nd | :
Thod&naancdotne PHEEH TEERee( gt 1SHDdny Rl Spefithg distance
station 12 and/or wreless handsets 14 tenq t'or-be o
betweem thewsirelesanbandsalr $41and thaviase siatalcilent Me maximum
transmtting power to support the desired range. The,
disthnes syt heimpactet oy absteictioss hatwisan theliase stajienansiwireless
by the battery 16 during use. Use of the high power
hands8N S0bH R Walls ilsors OcsiRtye antinttie. likear Sinaentitehwireless link 26
r1battery, whi ch requires nore frequent recharging.

| mu%ﬂcgﬁf gfc%bgbleﬁ oft CBAfRAdicAH Qﬁeg”%@?n bg{cveeam@PRAg! ididances,

e opérating ti tween - battery .

rechar gj ng. A SUMVAR THE, | .NVENT] ; |
wanswORBr oY shpBBt INGceass BRtBntanrig ddtass WHEFRIERS ten
handset that selectively comunjcates with.the bas? :
 to bt higharowei trepeimitters that haie apufficiest raRamitieg kgwer to support
wi rel ess nodes. The second wirel ess node has a :
the afesireerrangeg & hentlahsrgliters optheawiralgspdwedsetsaid ene powered by
first wireless node. [0006]. In other features, the '

the%’it‘érﬁ BlLAMqAE® N USEBf theclighpYweracmsenitteisatends to reduce the
sel ectively 9r ansitions the base station between the

cha];{'g%?@s’ne?ﬂ%giﬁgﬂﬁ%%ﬁ %ﬁ?ﬁ’%? 'Fﬁng%mrgal?ﬁnt ﬁ@ch?@ﬁ@. herefore, a

npri‘ses a co at selectively

v ST B A0 sl 53R ESER A hfaf Flriveon

~of the first and second wirel ess nodes for 2
battery recharging.

SUMMARY OF THE INVENTION

[0005] A wireless phone system compris.es a base station and _"a
wireless handset that selectively communicates ‘with the base sta.tion.' using' at
least one of first and second wiréless modes. The éecond wireless mode has a
greater range and higher _opefating poWer than the first wirelesé mode.

[0006]. In other features, thé base station comprises a gbntrol 'module
that selectiv'ely.transi_tio.ns the base station between the first and éecond wirelesé
-modes. The wireless handset comprises a control module that selectively
transitions the wireless handset between the first and second wireless modes.

The control module selects one of the first and second wireless modes for
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operation. based on wirel ess signal strength between

* the base station and the wireless handset. [0007] In
still other features, the control nodul e selects one
of the first and second wi reless nodes for operation
based on wireless signal strength between.the

Lr.el e A b t :
orBrcB st B oAaREE 0FaloRRnath HehfiBen HE EE SRlton and the
des, fo perati on based on a data error rate _
'%g‘? C{ g base station and the wrel ess handset. The
control nodule selects one of the first and seco
wi r §0QQF nd@esjlﬂf@hebiﬁatute%m%sgamoldmduled%ﬁlactsa%pf the first
rate between the w rel ess handset and -the base _
anslt sé¢ad witededs insddes rfel eperativndbased Binuetieddds signal strength
conpliant. The second w rel ess nbde operates at |east

be‘iW@en fhe AHRIddZharkistt Grid tﬁ@%éﬁ% SafforzHa: heAéor'ltﬁﬂlfiﬁodlﬂé selects

of the first or second wireless nodes is conplaint

orfi b S Fd o drdend s € et diedy 0?”5’ fata ertor
el Bobii B bl SR8 it e b BAEHERC SHEP oBHEI mocue

wi rel ess signals using the fi rst Wi reI ess nmode and a

selacty ARetof Me st vad sacand wimtasm meslesJonpperating hasedre a data
nodul e and that transmts and receives wirel ess

ergirgatd betwsangthehwirgless i@ndset ahd e hase station. Wi helfiestswireless
handset includes a first transceiver that '

mEQea BluzAbSth dWrhplidiie mbé@énmleﬁés&ﬂﬂdéf&ierates at least one
transmts and receives wireless signals using t

of'dobHY 59! GFS. e[FEﬁS%% %Egﬁ.r (ﬁ?’c%é’%}ﬁﬁg mg?hgf& séé?;% wireless

comuni tates Wt

R BRI RE Bar d 1 BOE S Sech R Bl Adg. a0z 11n,

transcei ver that conmunicates with the control nodule - .
and [P@8] sel%ethweﬁe@turﬁﬁaﬂwﬁge Shatiqreinglycas @i first deansceiver
signals using the first or the. second wireless

that communicates with the control module and that transmits and receives

wireless sngnals using the flrst_WIreIess mode and a second transceiver that
communicates with the control module and that transmits and receNes wirele_s's.
signals using the second wireless mbdé. The wireless handset includes a first
transceiver that communicates with the control module and' that transmits and -
receives wireless signals using the first wireless mode, and a second transceiver |
that communicates with the control module and that transmits and receives
wireless signals using the second wireless mode. The base station includes a
transceiver that communicates with the control module and that selectively

transmits and receives wireless signals using the first or the_ second wireless



3 node. The wirel ess handset includes a transceiver

that comunicates with the control nodul e and that
selectively transmts and receives wreless signals

using the first or second wirel ess. node. [0009] A

wi rel ess phone system conpri ses base station neans for
provi di ng .an external. phone connecti.on and wrel ess .
s bho acalass bRndse BERAGs & MaTRaNT BT R TICaias with the
base station using at |east one of f irst and second .
- contrell resguleratebthal heeledtivehdtransmoite apd reeeives wigleasesigaals using
range and higher operating power than the first : '

thd firek ep secmtbwirb@E0hoder ot her features, the base
station neans conprises control neans for selectively

tranghdddgani n S i nﬂ“’(f{‘)?ﬁp t &k &hai
and f(gée(%ggnd .%\&E?Iggg F??"chﬁeésﬂtSIy%g}e W rel-iﬁswﬁgﬁ%sggtg tlér%arﬁéans' for
conprises contr s for ectiv ansi.Liqni :
IR AT & cXhAL ST Re sreBeldh i nElr¥lepts REhHsA" Méns for
~second wirel ess nodes, ‘The control neans sel ects one, .,
sgiectivaly fGarsmuaicatisg Wity thaihaseexiatiop iising st legdrong 6h first and
based on a wir eless signal strength between the base '
secand oviraiesmmatias. t ABevseasindswiralesd spodadmssa greater range and
control neans selects one of the first and.second

highee lopesatimosswé othapphe dirstovirdlaserhoale. a Wi rel ess
signal strength between the wirel ess handset neans and

the begfoSt ati efherRafsres| A9 Paden seitldfr rcdmisUesfprises control
the control neans selects one of the first and second

! LRI b R B e st
selects .one o

BB B Bonee T Weend FRRe S e sl bl means

for ggltegtiﬁerl{/ qJansitioning the wireless handset means between the first and

second wireless modes. The,co_ntro'l means selects one of the first and s'e;:ond

wireless modes for operation based on a wiréles_s signal étrength between the

base station means and the wireless handset means. The cdntrol fneané_ sele_c_té

"one of the first and second wireless modes fér operation based on a Wir_eless
signal strength between the wireless handset means and the base station -

means.

[0011] In other features, the control means selects one of the first and

- second wireless modes for operation based on a data_ -error fate bétween the
base station means and the wireless handset means. Thelc':ontrol means selects

one of the first and second wireless modes for Operation based on a data error

rate between the wireless handset means and the base station means. The first



rate between the w rel ess handset neans and the base
station neans, The first 4 wireless node is Bl uetooth
conpliant. The second w rel ess node operates at | east
one of 900 WMHz, 2.4 GHz and/or 5,8 GHz. At | east one
of the first or second wireless nodes is conpl ai nt

with | EEE 802,11, 802.11 02.11b 802, :
wg@@ﬁilmﬁde['@éﬂé?wpﬁ* SPH@l'af’éat lh‘Pe§‘?CQW‘F2WH§§e§gs’P§5? Sperates at
‘means includes first -transceiver neans for . . , '
leastmonei o800 Mzt 2.4 KeHz @and/on Sk &tdz.anit fegst one of the first or

transmtting and receiving wireless signals using the

séddrit Witdlebespoaesieis aompieeowith IEERS @O2ver, 8624 af 0802.11b,
communi cating with the control nmeans and for.

LA d receiving wireless signals usi'ng t he
Ségﬁgﬁghb\ﬁgrag 'e1s1§ﬂrmde. [0013] . In other features, the

B b o R e PR

transmtting . and receiving Wreless signals [ -
traRecaiversmeanp APl AINCAtRg VIt Hisheontrol RS ond ?ng@f?m'ﬁmg
for comunicating with the control means and for
andaresgiving nyirelassd sigrails/i usjngi thel disst svipless m@dﬁganﬁesecond
- second w rel ess node. The base station neans includes

trahabsie6t irRang¥ansoratuntetimgnvitathengontrélmbdes andfdir tednsmitting
nmeans and for selectively transmtting and receiving '

aWHrrE{:&?lﬁlgs\Wél@E% é@uéihgtﬁé 58&oid wirkltRsTREAsd

W r el essnode. w rel 8ss handset neans i ncl udes

tr ani&g’%eg ollnngﬁg’{bz’é{e%'iur%gmgi \ﬁﬁéli{aglgn%@ﬁc%ﬁg n‘ﬁeﬁr‘?@%glgdes fi_rst

nmean i"vel y'transm ‘recei

wi rel ess .signagls using.t first or the second T
HANBEFIUSLMRGS 107 BUTATUHICARGR tos coBslMRAGS and for transmitting
W rel ess phone system conprises providing a-base- -
agtatreesiving d wirel@sse 1Signals aifiR@t thes dirgic wirgigsg mode, and second
conmuni cating with . ' ' -

transceiver means for communicating with the control means and for transmitting

ahd receiving wireléss signals using the second wireléss mode. The base station
.means includes transcéiver means for cbmmunicating with the. dontrol .means
and for selectively transmitting and receiving wireless signals using the first or
the second wireless mode. The. wireless handset means includes {ransceiyer
means for communicating with the'-control. means and for éelecfively transmi.tting
and receiving wireless signals using the first or the 'second wireless mode. -
[0014] A fnéthod for operating a wireless phone system comprises

providing a base station and a wireless handset; selectively communicating with

the base station using at least one of first and second wireless modes; and



the base station using at |east one of first and
second wirel ess nodes; and 5 selecting the second:
wi rel ess node to have a greater range and hi gher
operating power than the first wireless node. [0015]
In other features, the nmethod includes selectively
sdlé@hy theadcoad Wikslebaamdt tathave dgtemtenrdrige dnd kighandperating
second. wireless. nodes. The nethod i ncludes

p?\ﬁ ﬁ?ﬁhh\{ﬁg){,r dinARSEad 5130@9 t he W rel ess handset bet .vveen

I st secon rel ess nndes. The net hod

AR AR g 4Rl ersionin

nal stren between the base station and t -
é%ﬁafr%g@téﬁ(eenrﬂi@e Eehand; %Oﬂee‘é’”e@éﬁe‘@Ppﬁa oFBe methOd
of the first and second wi rel ess nodes for operation
inchsles eeleativaly rtedrsitoringnthe wirctasgt handsatebatwaan the first and
wi rel ess handset and the base station. The nethod

sédHddeRissl AUdeBY Tme Aetlidie indluded safuttingcoms! of the first and .
wi rel ess nodes for operation based on a data error

r _
S5QUE BEIGRD MBSCDIR 1alon BShd I W \AIGRSs sgnal strengtn
rst and . .second w reles rat4,on
bifYepr 3%, 5o Pt S0 fhge MRS W PERSES fﬁ%éﬁ?f?‘%% jpeludes
t he base station. [0016] In other features the first ,
seleeting gaenefdhe; irshiangt %ﬁ%)rﬁ‘dc‘ﬂﬁﬁlleﬁﬁﬁfmdesr fr erRr@tign based on a
wi rel ess node operates at | east one of 900 MHz, 2.4
witele saraigrual sireBgtiChztwetin theawireloae hahdsetearid thet base station. The
second wireless nodes is conplaint with | EEE 802. 11, '

nitiRod linelud892sdldcting &he bl e find 802.Secomd Wi@leds Mnodes for
wi rel ess handset for a phone system conprises a

opbéfa? bﬁsﬁaseﬁr&ﬂ‘%c&ét‘éeérrWﬁ% %emé?én ?H@Bﬁ@é ts?atﬁi?fjand the wireless

celves first wireless signals first

handset. The method includes selecting one of the first and second wireless -
modes for operation based on a data error rate between.the wireless handset
and the base station. |

[001 6]. In other features, the first wireless mode is Bluetooth compliaht.
The second wireless mode operates at least one of 900 MHZ, 2.4 GHz and/or 5.8
GHz. At least one of the first or second wireless modes is cbmblaint with iEEE-
802.11, 802.11a, 802.11b, 802.11g, and 802.11n. | .

[0017] A wireless handset for a phone system comprisés a wireless
transceiver module that transmits and receives first wireless signals in a_ first.
wireless mode and second wireless signals a second wireless mode, whiéh has a

greater range and higher operating power than the first wireless mode. A control



wi rel ess node and second wireless signals a second

* Wi reless node, which has a.. .greater range and _
hi gher operating power than the first wirel ess node. A
control 6 nodul e comruni cates with the wrel ess
transcei ver nodul e and swi tches the handset between .

| m#&lﬁ;z[ﬁ%@huﬁﬁ%té@%ﬂﬂtﬁé rv@}efrééis waAsseivbPPiGdulé rarad Baitches the

e control nodule of the.w reless handset

| ect I dset bet
ha?ﬁ@e bhiBet e A Be bR FRsusan o, | ?J’?e”
f| r [581512‘3313%&}%}3 qtg?t?r@\émeglgcla mgg nds L@gg : Eeess handset

wi rel ess node contr ol glr;g recei ved by the WI rel e dS _
sdecﬁwel;eﬁrarmﬂmmaﬂh%\bl”ﬂ%? ﬂﬁ@bh?iﬂ@@sthﬁﬁﬁswm%ﬁ%%@“ wnreless
handset and further conprises a base station

m6eas®r i md¢optreloniodule tadsitiens the wiseless thandsgt between the fll’St
~transitions the base statlon bet ween the first and

.anqnegéﬁgnw wﬁial%%é m'@SB@@S oé]&%b E?Vhervﬂﬁeﬂésé hﬁod@ reIrRes SIgnaI

€ contro trol nodul e of .

A Al i, SHSA e visss

strength between the base station and the wrel :
handreténd futheo COMPTSEREA DasaSIRNEN comprisEia 2 gonfRiastle that
. of the base station selects one of the first and - ] :

sefettivaiyl trinsitloasstheptiase faiatiopbetveen thadiat enduwpeeanss wireless
signal strength between the w rel ess handset and the

mdaiss aridathiaf fendizges iy wirblessurdode cohtrohsighalndBles control module
sel ects one of the first and second w rel ess. nodes :

of e h%eﬁ‘@e%t@%ﬁ@dofomee\‘frgﬁéﬁd QBEORd Witfede SRR fbh%pera’non’

base station and the wreless handset. The control

oS Ll ShieL Th0a0 4 Sl sl 4 s
hggct‘get'error rate between the : '

[0019] In other features, the control modu_le of the base' étation selects
one of the first and segond wireless modés for operation based on wireless
signal strength between the wireless handset and the .base station. The control
module of the handset selects one of the first _ahd §ecdnd wirél_e_ss_modés fbr
operation based on a data error rate between the base station énd thé wlirelé.ss
| handset. The control module of the base station éelects one of thé first and
| second wireless modes for operation based on a data error rate between 'the
wireless handset and the base station.

[0020] In other features, the first wireless mode is Bluetooth c'ompliant'.

The second wireless mode operates at least one of 900 MHz, 2.4 GHz and/or 5.8 |



wi rel ess handset and the base station. [0020] In other
features, the first wireless node is Bl uetooth
conpliant The second w rel ess node operates at

| east -one.of 900 MHz, 2.4 GHz . and/or 5.8 7 GHz. At

| east one of the first or second wrel ess nodes is

GFIQ'TPAtaI‘eB%t &hé ot HEEEirst88t2s debndBRRelbds anodd¥isldorhplaint with IEEE
g, and 802.11 n. The wirel ess transceiver -

I l_ud E4 t t '

oEAY BT L P B A T TRt pec
mRgHE InchesL JEenHANSravEr R B ichissn i BB &g module
h the control nodule and that transmts and _recejves

and thatesansmighand teseivgst Wiselogs GHanalp usings e, witglgss mode
W rel ess transcei ver nodul e i ncludes a transcei ver

andal seésund frapsteisemtiadt ddmemunizatesoivithatiel eordrod roditle and that _
selectively transmits and receives wirel ess signals -

trét'ﬁ’érﬁﬁs ahﬁerécbfv%% \ereI%§§C§?§haYls (iR hereseond WdldssAmode. The

W rel ess handset for a phone system conprises wreless

ré@@?Ct?éns%el\)g?%édul@rm{:fuﬂﬁﬁrﬂ &r?ah@?el%‘rdt age anr‘g[]ﬂlcfa'téssﬁnth the

ess sl gnal W reless no

| es [ wirel
cczﬂtgg chl @3@%% sle?%?ﬁlge o’(baé}eml ﬁn%BWV‘?%‘HHGIFﬁE SIgnals usung
first wireless node, Control neans comunicates with
thetfisshpr sgeonsl wirelase 1ade means for switching the
handset between the first and second wirel ess nodes.
[ 002[J021} otAnewiréleas Unarsdset Hor cothonle spsiem @onprises W|reless
wire |l ess handset selectively transitions the

trths&liesSmizand sef tRekhigingt Aed frecEéWInQWﬁsﬁ%@l@ésvﬂ;lgﬁélgﬁﬁ a first
nodes. The control neans transitions the w rel ess -hand

Wil SERARE Bt Sl R BRERNQL R oBDAERS, i has
greater range and higher operating power than the first WIreless mode. Contrbl
means communicates with the wireless transceiver means'for's_witching ‘the
handset between the first and second wireless modes.

[0022] In other features, the control means of the wireless handset
selectively transit.ions the wireless handset ,.b_etween the first and second wireless
modes. The control means transitions the wireless handset between the first and
second wireless modes in .respohse to a wireless mode cbntfo_l signal received
by the wireless transceiver means. A system'conﬁprises- the wireless handset
~and further comprises a base station comprising control means for selectively

transitioning the base station between the first a_hd second wireless modes and

for generating the wireless mode control signal. The control means of the



by the wirel ess transceiver neans. A system conprises
' thew rel ess handset and further conprises a base
station conprising control nmeans for selectively
transitioning the base station between the first and
second wirel ess nodes and for generating the wireless .
aﬁ@i@@t §61BLIObnS g firsthmdcsatorel wireless mbdedkoréoperation based
andset selects one of the first and second wirel ess

orﬂ@ﬁ@g&% gnr%‘? %fr@hbfs?’{‘o%i%%ﬂ th&' ‘é’brs‘?élﬁﬁfaﬁd &T@erétersgmnblset

ase ion and t ess. handset .

[ 00 res the

2033beh clf S B 5 B g aton soects

W rel ess nodes for operation based on w r(tal ess . Sd %nal o
onsx obrihe Hirsbandeaceand wirekesss Sa0iasqlas oRgralipRcbased on wireless

base.station. The control neans of the handset _
sigedlastiohgtin etlietmend wirslessnhardaed rndvihedrasssstatioes Ther control

operation based on a data error rate between the base

m%%aﬁé'd?r‘thénlﬁ’aﬁd&tvﬂeﬂ&itﬁcﬁte BRES gitst dme seoohd aliretessisnodes for
the base station selects one of the first an d

o%erﬁg&q Ibg'tséﬁ o‘?f 3 dﬂtgﬁrcfr%téjﬁﬁfv@éérﬁﬁtebﬁéﬁj gf’cigloﬁ &7 the wireless

ween W r el ess handset t he base

st tion.. The f t Hd

i aRbe Ohnwol aigat o 1G5 el SiaBp adEHB of dhg, first and
one. of 900 MHz, 2.4 G+ and/or§8G‘-g. At | east r}
sefonchwirelass mogessier ARgration:bPased muasdata egnaty; brtween the

with | EEE 802.11, 802.11 a, 802.11 b, 802.11 g, and
wB8Rs$ lhamdded Gy then txatsleestaflela,t ures, firshwingless mage is Bluetooth.
transcei ver neans includes .first. transceiver neans

coMpliaMOMTHB! Sefopd Wirtless TRoge Wperhterednipatbone of 900 MHz, 2.4
transmtting and receiving wireless signals using the

GH]{ ?Ed)’&r@be ﬂim‘;% Ite%EPI oRBCENthd 'ﬁ?éts&ebéfénd WRANss modes is

conmuni cat es t he control . neans
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[0024] In other features, the wireless transceiver means includes fir_st.
transceiver means that communicates with t.he control 'means for tra.n'smitting.and
receiving wireless signals using the first wireless mode, and-second trartsceiver
meens that communicates with the control means for transmittihg and reéeiving_
wireless signals' using the second wireless mode.. The Wireless transceiver
means includes transceiver means thet commqnicates with the.control means for
selectively transmitting and receiving wireless signals using the first or se'c.ond.
" wireless mode.

[0025] A method for operating a wireless .handset for a phone system

comprises selectively transmitting and receiving first wireless signals in a first -



means i ncludes transceiver nmeans that communi cates
with the control neans for selectively transmtting
and receiving wireless signals using the first or
second wreless node. [0025] A nethod for operating a
w rel ess handset for a phone-system conprises
whrelesstrhoed pntirsacont Miietessesignalscesedangl wireless maods, awch has a
signals in a first 9 wirel ess node and second Wwirel ess

gRiaidRkEnde SRRORYHE reieratingysbiverttiaph ttiwadirst wielessemode; 'and
range and hi gher operating power than the first

M.
trandn; g CTRe F6p B 88 R RGEE ol B setprivty jrgpsifoning

and se cond w reI ess nmodes. The net hod i ncl udes
ther witelassdrandget hetwaareinestiyshand second wikaiars lMedes dihe method
and second wirele ss nodes in responsé to a wreless

inohstiescratgitoniag dhawircbess vardidey beheeew the fist and second wireless
transcei ver -nodul e. The net hod i ncludes generating the

nY&de%' ﬁrsf]eslg%@'\@e%% Watelesd EHttle UehtRE) §i?|b@3|%c§t\@til o1 the wireless:
The net I ncl udes sel ecting one of the first and

AFRRPMa LR BRI BISRE O B g conol
the wirel ess et . e h nel ud sel ecti o -
slge! beining Hsparielon JhComaTiny oo} Bl FHifeuE 46 of e first and
operation based on wireless signal strength betwee

sehendi wisbless masgseforappetaiionphgsedt a i dnwirgless sienAbtrength
i ncl udes selecting one of the first and second

betwed e sthenbdss . station arel dheé ovirdlase dhansat. daThe emethiod mcludes
rate between the base station and the wrel ess

sBRitdRgt ond It tHBt fied ahdcsatterl AR ﬁ@d@ﬁefoﬂfopelﬁﬁlon based on

first "and second wirel ess nodes for operation based

Wit 8s S8R PEF R gth et IR RirbiR s Hdrfils8P anf AMsB8ke station. The

method includes selecﬁtin'g ‘one of the first and second. Wirele'ss- modes _for
- operation based on a data error. rate between the base station and the wiréle.ss
handset. Thé_ method includes selecting one- of the first and second wireless
modes for operation based on. a data error rate between the wireless handset
and the base.station. |

[0027] In other features, the fi_rsfwireless mode is.quetooth compliant,
The second wireless mode operate's at least one of 900 MHz, 2.4 GHz ah'd/or 5.8
GHz. At least one of the first or second wireless modeé is _complain.t with [EEE

802.11, 802.11a, 802.11b, 802.1 1g, and 802.11n.
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and the base station. [0027] In other features, the
 first wireless node is Bluetooth conpliant. The
second w rel ess node operates at |east one of 900 MHz,
2.4 Gz and/or 5.8 GHz. At |least one of the first or
second wireless nodes is conplaint with | EEE 802. 11,

802:[@6?9& 802. HlclBss 89256 Istationdr 892pAdna. sylem0@Rprises a
A wreleSs

_ base station for a phone system conprises a
w%l(rg?glf 3@3‘:5& @Efﬁ%d\(ﬂ% éﬁsﬁgqf;é{ln%rﬁl{%aénd Fc?d?s?\]iﬂls:fsﬁtsﬁ\\'lﬂ/ﬁ??sgsssl’gnals ina
flrgg gg%,se sachlicf g\cqu‘i’%%ldg%saﬁ g%ggc&r&r@k@%‘q mode,

gower t han the flrst W rel ess node. A control nod

wbishnias eagesatal rangehangi hishes operaiingc Brver thadhe fHﬁTdW'releSS
that switches the base station between the first and _

moeeo ikl contlelsmod 02 mmunizates with dhe mére]edsHearameivesimodule and
nodul e of the wireless ba se station selectively

hf%aft ARRERLONR bie wam@h%%%/v@@ﬁ ﬁwe‘sfl@l hAf seebMe aibddie

irst and second wreless nodes. The control nodul e

tran ﬁjogggn bj_é I?)giag\‘ v&e?éﬁég Sljﬂ%D%n?rto?Ho%Ie Bﬁfh\eéﬁtﬁl?el%@ base station |

firs n respo
i Ss node ntro ceived. b rel ess

oL AR ARSI A WA[ W%i@tW¥%qﬁﬁv¥l§%§§a second
base station and further co rlses a W rel ess handset
wirelessi siastpsa  Tlomt eitradlomgdsle Heansiionscihe avijeless base station
transitions the wrel ess handset between the first

batwbere ttendirsti arel essomb dvdeleswd nidues igerespanss to he wireless mode
wi rel ess node control signal. The control nodul e of

cén‘i‘l‘?ol%@rﬁ’él%éelbéé ysthat Wi‘i’@le§§|tn%¢1ts§e|9€ﬁnﬁdu'lé1 eA §ys|’t§rh comprises
an second W rel éss nodes for. operation based on -

o 38 68 9hh 5% RnBELAFBred RSy FafIanifpriong o
controel madule that selectively transitions the wireless handset between:the first
and second wireless modes and that generates the wireless mode contrbi signal.
The control module of the Mreléés base siation_ selects one of the fir_st' and
second wireless modes for operation based on wireless signal strength between
the wireless handset and the base station. The cont'rlol module of the Wiréless
handset selects one of the first and second wireless modes for operation based
on wireless signal strength between the base sf_ation énd the wireless handset. |
The control module of the base station selects one of the first and second

wireless modes for operation based on a data error rate between the wireless

handset and the base station. The control module of th_e wireless handset
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handset selects one of the first and second w rel ess
nodes for operation based on wreless signal strength
bet ween the base station and the w rel ess handset.

The control nodul e of the base station sel ects one of
the first and second wreless nodes for operation

56 Gy &t WalidsPAR@EetAMEWIRla8a ot &S o dpRdraficn based on a data
handset and the base station. The cont rol nodul e of

éﬂ@r %é\?ﬂ%& S G ﬁbjnoﬁ%l'nﬁ% ase%ﬁ&gtl rst and

ESS no o era ion on a data .

error base station and the

andsi030] oo dp ey %@ﬁgﬁ fiebuloleds rﬁw%fsm’@heé%@scomphant
node is Bluetooth conpliant. The second wirel ess

Bhesecerd aireiesssmodaopsralop @t iaast opeof A0 Mhiay 814 @H; and/or 58
GHz. At |least one of the first or second w rel ess

@bties At ast mpkadftheviirshoi BEEfondBaReltss 1@808ed 1s apmplEintl with IEEE
b, 802.11 g, and 802.11 n. The wirel ess transceiver

8@2“1'16 sozm:wdsgza 1fol r@dz H@néﬁel 867,14 hat T%@”Wl’f@lés%t ﬁﬁnscelver
t he cont’rol nodul e d that transmits and :

hgogﬁlé’ ?@CA@MS% @%t yatgng%ﬁe}]ﬁ%ﬁgcc{rﬁﬁuﬂc{a?és Wlfhetkfesﬁonttr%l module

ranscei ver at conmmuni ca
and that ,transmts and

i dfigb ragraita  and fiivas Bireless or s 988 the dest Wirgless mode,

Wi rel ess transcel ver nodul e i ncludes a transceiver th’

and oo ise0ond dtagscaiven thatecomamwnicateswdin theapanirelagnodule and that
selectively transmts and receives wreless signals
transgitstdrel teceiveso wiretassnsignalsalsisg thedeco(08itéleds mode. The
.Wirel ess base station for a phone system conprises '

Wircfds@SkanddeisiCbdtle MRARRS #hrdnsaenet that"émAflinicates with the
receiving first wireless signals in a firstt wreless

%Qﬁolmdﬁlﬁ%ﬁdth\% r&lESReh/ QQﬁérﬁlté Qng r%lgéigé‘g Wefeegses?Qnals using

reat range operati

Pn r.than 't {st wi [ el ess m)de
irst orsecon WIre s$ mode.

[0031] A wireless base station for a phone system comprises wireléss
transceiver means for transmitting and receiving first wireless signals in a first
wireless mode and second wireless signals in a second wireless mode, which
has a gréater rangé- and higher operating power than the first wir_eless mode.
Control means communicates with the wireless transceiver m.ea_ns for sWitching
the base station between the first and second mbdes. |

[0032] In other features, the control means of fhe wireless basé‘ station
selectively transitions the wireless base station between the firéf ana_-'second_
wireless modes. The control means ftransitions -the wireless base station

between the first and second wireless modes in response to a wireless mode
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Control neans conmunicates with the wrel ess
transcei ver neans for switching the base station
between the first and second nodes. [0032] In other
features, the control neans of the wrel ess base
station selectively transitions the wirel ess base

cositral siynabesowhesd blidhé iwistless transesivadmeanse| & systendesmprises
The control neans transitions the wirel ess. base

th8 vkt |88s HRBEVEHoA féfhdf furtier ¥ofhSrReand Mkéléé@ﬁénﬂ@ﬁeéompnsmg

In response to a wrel ess node 12 control signal

cdrff S theor lafe B 6! 6 ﬁ&rﬁﬂ@ %V\ﬁ(elé‘ﬁ’éa s%n%é?\fv@.gh the first

conmprises t1he wreéless base ion and

ARG PlpEh Jodan i [ Hang R (e oY %lsgé’%ﬁgﬁesgé“?rél dignal,

between the first and second wreless.node s and for .
gendP888hg imetharfeatses ibasonyiet maansiqibe wiralesspase station -

ot her features, the control nmeans of the wrel ess base
sai¢atsi ome fethec fisstomed afecohd eremssaMdeecmndoperabdmstmsed on
nodes for operat ion based on wreless signal

wﬁélb§§§¥dha‘l’§iréﬁ§t’h B&We%rtﬁbQﬁﬁelaﬁlﬁéﬁasa%d e Hh%%estatlon The
station. control neans of the w rel ess handset

oIS RAR0 o NS nAer 32000 o 1! A8 IRIERA - second

op era based on w ess Si gna stre

wileSS 3739&%{? R B W L a”%imebeaween the

the first and second wirel ess nodes for operation
basesstgtion andy ey Wirglgssr handsetp et he sanirabmgans| &fsthe base station

handset and the base station. The control means of
sdlbetswineetfehe fhstnatsksecmicwirslessanodes for dperstiorabased on a data
" second wireless nodes for operation based on a data

g e el sk R
of TdEwIrS1eB5 YRERIAEY selects one of the first and second wireless modes for
operation based on a data error rate between the base station and the wireless
handset.

[0034] In other features, the first wireless mode .is Bluetooth
compliant. The second wireless mode operates at least one of 900 MHz,_.2.4
GHz and/or 5.8 GHz. At least one of the first or se.c_onc.i wireless modes is
complaint with |IEEE 802.11, 802.1 1a; 802.11b, 802.11g, and 802.11n.

[0035] In other features, fhe wireless transceiver means includes first
transceiver means that communicates with the control means for-transmitting and

receiving wireless signals using the first wireless mode and second transceiver

means that communicates with the control means for transmitting and receiving
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conpliant. The second w rel ess node operates at | east
one of 90.0 MHz, 2.4 GHz and/or 5.8 GHz. At | east one
of the first or se cond wireless nodes is. conplaint
with | EEE 802.11, 802.11 a, 802.11 b, 802.119, and
802. 11 n. [0035] In other features, the wreless
wireless cigrvas UWGIS&CDUd%Fd@S’SMOdSr ansdbev gviratesss transceiver
't hat conmuni cates with the control neans for

niéamsmlhaéa GraRBOoive£ARIaYE NBatédramedicaté Onith sheisbniyol imeans for
irst wireless node and second transcei ver neans that '

f
s&%Wé]k%&r?s?mWaﬁ@? EQ0 O\!wrgreﬁﬁsm Als LLsﬂ{bsmé tflkét_gor second

elvin vv|re ess |gnas ust ng the second
el ess rmde The wirel ess transceiver neans
WiNel8S8dBEIer anscei ver neans that communicates with
the.control. means for selectively transm tt| n d
{ﬁg 880&5 a phone

recel@3f) wi Aemethod; iof epayating Ry WirRless haseqptall

wi rel ess node. [0036] A nethod of operating a wireless -
shsteen struprieas fsefecavgiydmsn’ggt@gand:mqemuﬁgr% ew@tesa/@lgyals in a
transmtting and receiving first wireless signals in a

fitdtr wireMisE einpas amfleeadad seiesieds viigedissa sigprahd wheless mode,
second wirel ess node, whi ch has a greater range and

Wasoé’fgr@é{ graﬂglé’eénd él’hflﬁ% et BaR th@Df-i'r%t wireless

SsWtc ase sta |on et we the first and

gl A i 1 v

betvveen the first and second w s, .The e
ot nGB03 T ubether Taaturs Jif R el Fangigang the wireless
station between the first and second w rel ess nodes
biasersiafambetweasratha firel @ seeens viratessimodegyndhe method includes
received by the wireless transceiver nodule. The '
trishionind ehel deirclgen dvasti statibhebativeehethe fimtieandc estord wireless

signal using a wi reless handset. The. nethod i ncl udes
MEAES T PspiRello 4ARRirdIES$Smode control signal received by the wireless
transceiver module. The method inciudes generating the wireless mode. control
signal using a wireless handset. The method includes selecting one of the first
- and secbnd wireless modes for operation based on wireleés signal strength
between the wireless handset and the base station. The method includes
selecting one of the first and second wireless modes fdr opefatibn based on
wireless signal strength between the base station and t.he wireless handset. |
[0038] | In other features, the method includes selecting one of the first

and second wireless modes for operation based on a data error rate between ‘th_e

wireless handset and the base station. The method includes selecting one of the
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and second w rel ess nodes for operation based on

W reless signal strength between the w rel ess handset
and the base station. The. nethod includes selecting
one of the first and second w rel ess nodes for
operation based on wreless signal strength bet ween

s ST A BERR B e P RUBATERE OB o o

the first and second w rel ess nodes for operat| on
betwesn tha haseatatian and theywaeless Naddsehe wirel ess

handset and the base station. The nethod incl udes
sel e[039y one otfier fenturad, therfgst wireless evedrlisBluetans compllant
nodes for operation based on. a-data error rate

Th@fswéshd Wieldashods abiepdtes ad gt onk ot beeMHan2deGHz and/or 5.8-
In other features, the first wirel ess node is

G%ijeﬁ\f?éd%g t%h ol tf\@tﬁrst JP%W&MSE%S%S @Q@mplalht with IEEE

opérate one GHz and

AL, _l.eas | econd wirel ess
805452133 n%PgﬂﬁP 6o | iocphd 8gR% 802.11 a, 802 11
b, 802 .11 g, and 802.11 Fur r areas
app! [QQA]| i tRurlert REegst é’i,}eﬁ{(-’pl'?ﬁ%m)ﬂ thaﬁl pres‘g@éowgentlon wil
appa rent fromthe detail ed description provide
baeomieragpaeent framshe dethilee desedplion @wncﬂe@het%after It should be
det ai | ed description and specific exanples, while

uhbgist@dd g ththtetaiteaf deserdptimmbanat lspeclflofemhmles while |nd|catmg
i nvention, are intended for purposes of illustration

\P( e?é??’eciir@mﬁ%lrﬁe’ﬁteﬁﬂecﬁet thventibh, tdie Fliemedffol hﬁfﬂ.lrposes of
ention. BRIEF DESCRI PTI ON OF THE DRAW NGS [ 0041

Th t f ul
3faPas BB 21 b dMisbidls B3R e P of el lnvepton-
acconpanyi ng draw ngs, wherein: [0042]. FIG_ lis a
functional bl ock diagramof a wrel ess phone system

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The present invention will become more fully hnderstood from
the detailed description and the accompanying drawings, wherein:

[0042] FIG. 1is a functional block diagram of a wireless phone system
according to the prior art;

| -[0043] FIG. 2 is a functional block diagram of a_wireless phone system

acco_rding to the présent invention; |

[0044] FIG. 3 is a more detailed functional block diagram of the
wireless phone system of FIG. 2 according to one implementation;

[0045] FIG. 4 is a more detailed functional block diagram of the

wireless phone system of FIG. 2 according to another implementation;
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according to the prior art; [0043] FIG 2 is a
functional block diagramof a wreless phone system
according to the present invention; [0044] FIG 3 is a
nore detailed functional block ..diagramof the

wi rel ess phone systemof FIG 2 according to one

| mpl [0aR] :g?(gtéAdﬁ)s‘l 2 ftﬁ{coﬁpnéhbf%c% g‘ép?arﬂeéfah' 45 station with

func iagr am ess phone sys em

of FIG 2 accardi to,a e enent ation;

mpstaraTOd el and 3 neads PP R EaE RaRI o TS base
station with master node control and a handset wth

sl avi0dddie 3@t rod ;is [2ofunctionaGhlasl diagsamulc 8i base statlon with
bl ock di agram of a base station with master node

meermbdeodnirolmmila éandsethwith alavenmdde controlpl ; [ 0048)
FIG 5Cis a functional block diagramof a base

st at t frjgreste i§ A tisdtionRr blodke BRgrAMWOL B BRSE station with
cont quaw[ ngdlfg] FI C|SS 6uA alnd 6B are Fé}I%Jg\/\rx]:‘]harts | !

de sel ection based
& a?&‘é@ aﬁﬁﬂ%ﬁ%&ﬁ"ﬁﬂc@%%ﬁ”" '7B are flowcharts :
i1l ust in 'te el es S ction based
on dﬁ?({(ﬁérrg:r' at Wg %E‘é’@?&r %@q eps of wireless
PREFERRED EMBODI MENTS [0051] The fol | owi ng
mgpsiecsalpeticsrbaged or I @Mded enbodi ment (s). i s
nerely exenplary in nature and is in no way |ntended

to | [0050]t heFlGsverA iamd, 7Bt are dppichedsiitustratingusteps Somireless
pur poses of clarity, the sane reference nunbers wll

nitRle siiectidribddir] ol dutan@sot atédentify similar el enents.
As used herein, the term
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0051] The fo_l'lowing description of the.,p_ref'erred é_mbodimenf(s); is
merely éxempllary in nature and .is in no way intended to limit the invention, its
application, or uses. For purposes of clarity, the same réference .num'bers_will be
used in the drawings to identify sim.illar' elements. As used herein, the term
module and/or device refers to an épplicatjon Spécific int_egrated circuit (AéIC_),
an electronic circuit, a processor (shared, dedicated, or group) and memory that
execute one or more software or firmware programs, a ‘combinational logic
circuit, and/or other suitable components that provide the _described functionalfty.
[0052] Referring now to FIG. 2, a functional biock'diag'ram of a wireless
phone system 50 according to the present inventibn'is shown.. The wireless

phone system 50 includes a base station 52 and one or more wireless handsets
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nodul e and/ or device refers to an application specific
integrated circuit (ASIC), an electronic circuit, a
processor (shared, dedicated, or group) and nenory
that execute one or nore software or firmare
prograns, a conbinational logic «circuit, and/or other -
fos B4-4pbe-Tonpandnb4-N Haollgetivelydeireless cdeangdsete$4). Each of th
functionality. (0052] Referring nowto FIG 2, a
wirtiess i iisel sakingirier ameehaieable bagtery BBones&Lst.anand 56-N
50 according to the present invention is shown. The
) st . _. ) D L
(C\glr%&i)\%ygﬁﬁgr@é]gs (Tre ess%%ﬁgﬁé@g%%gsfor %e}iﬁd bgz}h % telephone
s nd, 54- caollectively-wreles d : e
irs 2078 g plepbE8e  Sfitebue e Fef SN 82 ke ilkgjegS Handsets
battery 56-1, 56-2, ... and 56-N (colckect [ venlgsd/ , \
54 selestively comymumicate, wdielassht YHAG Sisst anaiesrranswisglesadinks 60
tel ephone line 20 to the tel ephone switch 24. The
abdée st willibend&rived hélowl ess handsets 54 sel ectively
communi cate wrelessly using first and/or second

Wi 1 efgs3]! | NKSoR8 emddidents thiel babe statieni b2dahe! . wireless
[0053] In one enbodi nent, the base station 52 and the

| S : | i ' : -
nghd S SR o Ao Y EPITE MISC Rl B de% AR iR [ Fhreless handsats
Located within a pre ermn n of .th .
54478, Bfalts’ Wifla"s R EfEtefA Bl i i obSF AL The first
wireless |ink and .the second wireless link is a high )
wislass k- is1 24w inawer vwineleps dak angk ingnseppnshyireless 1tk is a high
wi rel ess handset 54 communi cate using the second
paweel wigless nknk.whdne Hease séatioss S2arasktibe Swirelases handset 54
| ocat ed outside of a predeterm ned range of the base

coimaturicatt isitd tise BBcondlieiayst ik whan théeviralegehasdsets 54 are
det erm ned based on signal power that is received by

ldg{éﬁnggﬁﬁsiéé gl Sﬂg%e?é]%ﬁéd Wahgb 65 tHAhds8 staffon 52. In some
gh ot her t hods may
implementations, the range is determined based on signal power that is received
by the base station 52 and/or wireless handset 54, _although other methods ma'y
be used. For example, the first wireless link can be a Bluetooth wiheless_link,
which has a range of 30 feet. The second wireless link can be a high power
wireless link such as a wireless link operating at 9.00__ MHz, 2.4 GHz, 5.8 GHz
and/or other operating-frequencies,'which have ranges greater than 30 feet.
[0054] In another embodiment, the base station 52 and the wireless
handset 54 communicate using the first wireless link when a data error rate of the

first wireless link between the wireless handsets 54 and the base station 52 is

less than a predetermined error rate. The base station 52 and the wireless
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be used. For example,. the first wreless |link can be
a Bluetooth wireless. link, which has a range of 30 .
feet. The second wireless |ink can be a high power

- wireless link such as'a wireless |link.operating at
900. MHz, 2.4 GHz, 5.8 Giz and/or other aperating

hiRau BaciRamuMtzEs uBRGEtheaiegend Wiese sy linkaheAQhé eRtta error rate
[0054] In another embodinent, the base station 52 and :

oft he #hsf Qi 5s m&‘ﬁéfg& de‘zfltrféomfél?a's%%é% %té“ﬁﬂd?fd fHer Base statlon'

W reless |l ta error rate o

e ink ss handsets 54 and t he
5%%’3@ e??%ftt}"éﬂ%g dwe%ﬁgéngWQL?%Spredeterm ned error
rate, base station 52 the wirel ess .
Lo CIRRe: el v d0s MG e upr BIdEe cafteNed whBToR block
data error rate of the first wireless |ink between
diageamiaf einesisnfiemestationssf thedvitelesspkena systeonof BIG.iZis shown.
greater than a predeterm ned error rate [0055]

Thefteisei statiow 2t inckides 3 coatroimeduldes@ ithaccdnimds o Bﬁltlon of the
bl ock diagram of one inplementation of the wireless -

b@i@gf’anéﬁfﬂf MrRE th@oI l%odh% Q@EMmunT@ﬁeQ%ﬁ] éh%hb@élvé?BZ and

I ncludes a control nodule 80 that controls operati

e S S Bk IR 8 o 5 o

. sel egti,v erates a wrele nk with the

filsh A0 sobad wiidess foRes Qﬁa%@%mﬁ%ﬁ@@&mmumﬁrﬁs with
control nodule 80 al so comruni cates with one or nore
Ommt@0®6ln§uta18@§ughl@@@&@ypad,cmnph@eaand//omrotlmmuaputs either
inputs either directly or through an input/output .

direxttlyr draibeogho anshpugutpihietertader (not shown).e TA8 control module 80
comuni-cates with outputs 88 such as a speaker, -

Shafdrdatedadtd bafputd § 0
Cdl rectl yeor thr o{%jh gr? %tg/ gutg%%‘?{elrn?fg?@s L(:Rﬁ"qﬂtmg, and/or

oﬁl'%?WU? L{tg F,ﬁhelb&?@ct@tc%ttb ngzaﬁ ) lu%gﬁjggﬂ'itgﬁééee(r?o'f%&wn The'

NONVOIALT e Henor tori |
base station 52 includes volatile and/or nonvolatile memory 90 for storing volatile

and/or nonvolaﬁle 'dafa, respectively. The base station 52.also includes a line
connector 94 for connecting the base station 52 to the phone line 20.

[0056] The wireless handset 54 includes a control module 100 that
controls opération of the wireless handset 54. The control module 100.
communicates with. a transceiver 102 and antenna 104, which selectively
generates a wireless link with the handset 54 using the first and/or second
wireless_ mode.. The qontrol module 100 also communicates with one or more
inputs 106 _such as.a keypad, microphone an'd/or other inputs either directly or

through an input/output interface (not shown). The control module 100 |
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and/ or nonvol atile data, respectively. The base
" station 52 also -includes a line connector 94 for
connecting the base station 52 to the phone Iine 20.
[ 0056] The wirel ess handset 54 includes a contro
nodul e 100 that controls operation of the wreless
coramiminatsst withheutputst 108 suellalse speakeroAiapiay: daskligiting, and/or
a transceiver 102 and antenna 104, which selectively

ottiePBuRiES eRh&Y diedctlysorithrdugh drhinpbtobipud iabrfade (itpown). The
the first and/or. second W reI ess node. The control

wq%%% e héﬂ@gé‘t‘aﬁﬁe 8§ Cét %@atﬂ@e bafteAPTF14,| WK powers

suc ,. m cro and/ or ot’her I nputs

either dir ct rough an i nput/out put interface
C?WB?”%’P{%V% he#égS%%trﬁt{j nodul e 100 18 conmuni cates

w th outputs 108 such as a,speaker

backiG0gH i ndn tgm;raplemﬁnﬁ%uorﬁ IpuansaaNRsS 84 Aot 192 e dual
through an input/output interface (not shown). The
maideelrassceiverdsisat Sani eperatiedn dotle dist gedtsesobdt wiseless modes.
114, which powers conponents of the handset 54.

WHIERE Handseit $4iiswlithire atpredotermireel ﬂalh@ewfehaefaSe%amlﬁSz the
102 are dual node transceivers that can operate in

fn@@t erfelefs§t rAddb SRCQRAJWM I VeSS WRI®mnds¥hety tike outside of the

handset 54 is within a predeterm ned range of t he base

ﬁet Y ngé'rart@@ {HJ Bhs aﬁloﬁs HdSWHE (Zé‘ ([)st 0Sed. By

I's ou ide o ermne ran

t d I _
u§i05 BB e MTpleR v{m@%@ 3%@&@%%@55@» %S@i?%dw%ytend to
t he handset 54.will tend to consune Iess power during

Copwinae i Ieas prven dutingeopasatipr rande dheirtie goatween rechargmg the
batteries will tend to increase. [0058] Referring now
baiberdCwilkenthe inmsasest ati on 52' and the wirel ess

[0058] Referring now to FIG. 4, the base station 52’ and the wi_reless
handset 54’ each inciude first and second transceivers 82A -and 82B and 102A
and 1028 with antennas 84A and 84B and 104A and 104B, respectively. The
wireless transceivers 82A and 102A implerhent the first. wireless _mode and the
wireless transceivers 82B and 102B implement the second wireless mode. As
can be appreciated, the wireless phone system 50' may include multiple wir_eles.s '
handsets and/or base stations.

[0059] Referring now to FIGs. 5A, 5B and 5C, the base station 52 or
the handset 54 or bot_h.the base station 52 and the handset 54 may monitor and -
control the wireless mode. In FIG. 5A, the base station 52 is a master mode

controller and the handset 54 is a slave mode controller. In FIG. 5B, the base
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handset 54' each include first and second transceivers
82A and 82 B and 102A and 102B wi th antennas 84A and
84B and . 104A and 104B, respectively.' The wreless
transcei vers 82A and 102A i nplenent the first wrel ess
node and the wreless transceivers' 82B and 102B

staiBhes®End 4 RenzeeRid %hl%lﬁa?rsaﬁ@%e H¥ndse@54D% a master mode.

appr ecl ated, the wreless phone system 50" may include

TP, B ok o M SRR R Bl 5y re moce

station 52 or the h ndset 4 or both the basestat,on
contralee HENRIINOMOSE Fagtoli Sasisoariat damaart gﬁwce s out of

wireless node. In FIG 5A the base station 52 is
raragt andfondes actataosirer ratedhahis geealsethadu aj &nrasml@,vtahe mode
node controller. In FIG 5B, the base 19 station 5.2

chitrdlletsaves retnten Bignell tetheadttlet Hevibatelseitclh4o tre ather mode.
master node controller. In FIG 5C, the base station

52 <’:1rr(§:b<§dt]r Ol'rt?ér‘%reeqeédfm%ﬂ@ $BNE G or< 940 ramd/&f $48 \éeﬁge tahpange of

nmode senses t hat e other device i1s out

tq%ggn%ser%%ofrégrﬂ ﬁg b%ts%astt%bogtéé’ é%ﬂflﬁgyfcg@egéﬁﬁoegélg& a wireless -

control signal to the other device tqQ switch to
et R ENCBBbB1 b DAPP GHBLEN Bae ALBTELSlY, e afeless mode

and/ or. 148 sense a range of the handset 54 fromthe
selectorst10i and/ep 1¢81senses v dale arcrgaje hatvaan thet wiieless handset
Wrel ess node of the handset 54 and base station 52.

5Al 4red tied eaby,statien 6Rradselectylthe adiessomedédhsaddihereon. As
148 senses a data error rate between the wirel ess

cBﬁ%prre’éfhtéﬂ'doﬁé‘%nﬁﬁﬁ%cﬁh Q)tf'tﬁ’@ c%%tr@ﬂﬁwo‘éﬁﬂe%%@ dnidifor 100 may
wi rel ess node based thereon. can be appr eC| at ed,

' lr%r\.?déalﬂﬂeé %rg%%{shm%fdet e&8pﬁﬁ§ a |” &8 r%%gg 33/ 10Ren one or

e Wreless node ector

)
bot éenseesg eﬁtahéee inf the range O8fther or both may send a request to transntlon

to the other wireless mode. The wireless mode selectors 140 and/or 148 may be |
implemented as indepéhdeht modules from the control modulés 80 and/or 100.
[0061] Referring now to FIG. 6A, a flowchart illustrating steps of
wireless mode selection by the base station bésed on range is shown. Control
begins with step 160. In step 164, control determines whether the handset is
within range. If true, control determines whether the handset is in the first
~ wireless mode in step 166.. If true, control returns to step 164..' If falée,- coﬁtrol
' tranéitions the handset to the second wireless.mode_in step 168 by sending a

control signal.
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both sense a change in the range, either or both may

" send a request to transition to the other wreless
node. The wirel ess node sel ectors 140 and/or 148 may
be inplenented as i ndep endent nodules fromthe
control nodul es 80 and/or 100. [0061] Referring now to.

FI G fl pt: S r :
HoBtrL oﬁ%gﬁﬁz“‘%%%‘eéi ) BRI RS Gt Safcset s i
! 160. I.n :
théo’iﬁCPBﬂ Wt en et gt Pondf Faigeserif oS the wireless
- ~range. If true, control determ nes whether the handset -
hangsehta the $eqond wirglees ssadenibcriep i 78t psamiing gscantigh signal and
control returns to step 164. If fal se, control

canthsatlireie dtbp 1B84ndEsteptid Ot ibdalsecconiraliretires o stegel 84
step 168 by sending a -control signal. 20 [0062] If

st egodB4) 'Sﬁe@éﬁiﬁg feW kel FERt e QeﬁoW&ﬁ‘éﬁ‘eiﬂuétFHimg steps of

handset 1s in second wrel ess node in step 1

- wni'%legé"nﬁSde C&ﬂéétf&n bl am! Bbr‘? tt Bgsl% qg'\' ?ac‘r?eq] dtﬂ?'?s%% t Control

€ second w reless rm Ing a

contro a roI etu ns t.o st e

e withgsted 1B od st 3561 o @emnswﬁf’eﬁ%ﬁ theess station
Referring nowto FIG 613, a flowhart illustrating

- is gvithirs range.wifrteles oontrolidetesminas whether the base stationbiade dhe first
on range -is shown. Control begins with step 180. In

wiseleps ndde ircsiepr t86.delf ¢nuei costrohetives tohetepd$d. sif falsencontrol
IS wthin range. If-true, control determ nes whether -

tramxdmsmesaa@tel Qatidrptd thet é@onﬂ'vvlﬁélesé!\’rﬁcﬁieeiﬁsst dBSI n

step 186. true, control returns to step 184. |

g0 e S A RBAR  stn
o e L8R ci2@%5%&5‘9?&@“@?%?&@8eﬁ*"ﬁ%l%%“%%o??nans@%»g%?he
stgt?grg {oo![heF gggg’rlldt \I/v?rglsestshn%oc?e?l ?n step 192 and control returns to step 184,
If step 190 is false, control returns to step 184.

[0065] Referring now to FIG. 7A, a flowchart illustrating steps of
wireless mode control by the base station based on dafa error rate is shoWn.-
Control begins with step 200. In step 204, control poweré up in the first wireleSs
mode. In step 208, control determines whether the handset is in the second
wireless mode. If true, control determines whethér a timer is up in siep 21.0_. If
step 210 is true, control powers up in a redundant first wireless mode and_sénds-'

a test message. [n step 214, control determines whether an error rate of the

handset in the first mode is acceptable. If step 214 is true, control detérmines'
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station to the second wireless node in step 192 and

control returns to step 184. |If step 190 is fal se,
control returns to step 184. [0065] Referring now to
FIG 7A, a flowhart illustrating steps of wreless

node control by the base station based on data error

Wﬁéﬁér%héhﬁ@ﬁwwe@é@t h%dé&géﬂﬁ }‘tht"rsﬂr\ﬁrféle?é%omddé S'h‘eﬁo control

4, control powers u p in the rst.wrel ess

- tr&ntro:rsectsgmr&eaé%ttérﬁémr “efczﬂfrz.a“dset

det er e ther s tep 21
Step BRE "I B0 28805 dRlegonendol fkis & sEacRthne step 210 is

first w reI ess node and sends a test nmessage. In step _
falss, cootrot sitipsita eiepi 2k Ilistemed 6as traer contraltretushs thetep 204. If
handset in the first node is acceptable. If step 214

stept LU, isClafde, odordrott dstermiges Wheleet her hahbisetl isr § the second
wirel ess handset is in the first wreless node, |f no,

wggrers,ﬁ JBeke ft‘f:i‘f%ttésps 290,00t Cdrhdh bl 85 %}3’%84' "Fist 220 is

I's'fa contr

%ﬁm‘ rpn§higfs 5%3*1% Secpl Wrglfey %Ot%tmﬁt@%%?@r@presets a

step 214 is false, control determ nes whether
Wﬁ@'ﬁﬁﬁﬁ@é? ts in the. second wireless node in step
220. If true, control returns to step 204. If step 220
is fH06F] chefeving: nemsitoi BI3. 78, heflewchart Musteatirgs steps. of
node | astep 224 and resets a tinmer in step 226.

Whekess nivsdeecomntig byaetrarids6t bA36d of datt@\é?ﬂ@@'réite is- shown Control
illustrating steps of wreless node control by the

tB@gtﬁ§W|thb§t§§d23W Fi'\aét%peﬂz?rc n?rtog g?ﬁre?é”ﬁpﬂn tFQ'?Ht%lreless mode.

begins with st ep 230. Tn'stop con

I'n ef {é}mzr?lgg%mwohede? Hgg \ghg{hraélr |%‘§p éggns@ ‘grt' ;'gc'gnwe second
wireless mode. If true, control determines whether a timer is up.in step 240. If
'step 240 is true, control powers up in a redundant fll'St wireless mode and sends-
a test message. In step 244, control determines ‘whether an. error rate of the
base station in the first mode is acceptable. If step'244' is true, cnntrol
determines whether the base stat:ion is.in the first wirele'ss.mode. If 'no, control
transitions the base station to the first wireless mode in-step 248.

[0068] If step 238 is false, control skips to s'tep 244, 1f step 240 is
false, control skips to step 244. If step 246 is true, control returns to step 234. If
step 244 is false, control _determines whether the base statio'n is in the second |

_wireless mode in step 253. If true, control returns to step 234. If step 253 is
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wireless node.. If true, control determ nes whether a
‘timer is up.in step 240. If step 240 is true, control
powers up in a redundant first wrel ess node and sends

a.test nessage. In step 244, control determ nes
-whether an error rate of. the base station in the

| falgérééntﬂﬂ‘?r%n mﬁgﬁ%‘iﬁé’b@@é tatldn BHAB s&t6n %\/lFéé’é% nﬁ)@@tlh @hep 254

et ermnes he base station is in the first
rel ess,.nmode, control' transitions the base

”ﬂrgﬁ?@rﬁ lgelrmes{eprg@w rel ess node in step 248.. :

[00683) If step 238.is faljse control skips to, step .
244 [0069] stEbO%&@kH'@d ipdheart 68RtNAYY 2pRf af?off%‘iﬂeﬁ”e forego'”g
244, |1f step 246 is true, control “returns to step '
ded8rigtion that $h@brd€zd4teashfr@ssﬁ the gresant inleardion cassbe implemented
whet her the base station is in the second wreless .

in f@%nbfy of 48rm53. Thércisree witiRNtHiS! invettiomhasobsdrepiescribed in
34." I'f step 253 is 22 fal se, control transitions the

SIS SRS STl o, P

rt c n na ciate
sh&g&i Bt TuBe 08 ik ottt vl HeeplelSanront to the
|nvent|on can be implenrented in a variety.of forns
skiflegr eramtiionahiupon: i@ §tudyv@ﬁtth@ndwn%eﬁh%@@@ﬁlf@éaom rand the
connection wit In particular exanples thereof, the :
folowiagsdaipes. of the invention should not be so limted
since other nodifications will become . apparent to
the skilled practitioner upon a study of the
drawi ngs, the specification and the follow ng clains.
23 Clains 1. A wireless handset for a phone system
conpri si ng:
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a wireless transceiver nodule that transnits and

" receives first wireless signals in a first wireless
node and second wireless signals ..a second wreless
nmode, which has a greater range and hi gher operating
power than said first wireless node; and a control
modul e that dolaimoi cates with said wirel ess
transcei ver nodul e and that sw tches said handset
between said first and second wireless nodes. 2. The
W rel ess handset of Claim1l wherein said. control

modul e of vﬁﬁél@sé%érﬂié%‘t%ﬁ@pﬁ@ﬂe systeer tdoveprising:
transiti ons sald wrel ess handset between said first

and second wi rel H?éiﬁfe thaf alfimitartdetecdives first
Caiml V\ﬁewg?% g 3'Ton ro&ogonaﬁ le transitions said
W rel ess handset bet en sai cond
witelessesignaisde @ firsh Wi %%ﬁn&'é"‘fl ecgﬁgs@?%%ﬁ% signals & se
signal received by said wrel ess scei ve
wirélets modgswbmdaaﬁpa.ggeatgrtrmg%aﬂéimg erh%%rééreé‘%%“’e? than said
Claim2 and further conprising a base station

flfngféléggmoaecgndrol nmodul e that sel ectively
transitions said base station between said first and

second Wi iy e%&ﬁ?ol Ro&Fe RSt éémtnurﬁkfa”tes atitrs saidiwireless transceiver
VVI rel ess no cont roI signal. 5. The wirel ess handset

nr&é]aih %ét% ﬁ% djhaﬂgéépbem%' &i8ffirstahd second wireless

sal Irst and second wirel ess
rmdes for operation based on a wireless signal
rRedesgt h bet ween sai d base station and said wirel ess
handset .

2. The wireless handset of Claim 1 wherein said control module of
said wireless handset selectively transitions said wireless handset between said

first and second wireless modes.

3. The wireless handset of Cléim-1 wherein said control module
transitions sald wnreless handset between sald first and second WIreless modes
in response to a wireless mode control sngnal received by said WIreless

transceiver module.
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6. The systemof Caim4 wherein said control nodule
- of said base station selects one of said first and
second w rel ess nodes for operation based on wreless
signal strength between said wreless handset and said
base station. 7. The w.reless h nds
wherdi n oAiRYSESRGAMPIRIE e (ere g‘aﬂaﬁ%l% ‘?bigéme&%”d further
- one of said first and second wi re|less. npdes {
cappiiging enbagsasiation SORRTISING @ copko} modulsothb 87 eckyely transitions
base station and said wreless handset. 8. The system
saifl Ghsa retdtioh dyetweenasaidc Girst f and neehoing efiredessd medes and that
station selects one of said first and second wirel ess
%ﬂéisfesfﬁd AR s medb@@ﬁ&ol §ignal.data error rate
tween said wrel ess handset and sai d base station.
25 9. The wirel ess handset of Caim1 wherein said
first wireless node is Bluetooth conpliant. 10. The

W rel ess handset, of ere id se

wi r ePess %M'B%@F%t@@%ég% pggggmbr#;wi\er@laosq\ﬁkcorgroi module of

GHz. and/or 5.8 GHz. 11. The wirel ess handset of Caim -
saidvirandsieh salecteape &raidfirgang ﬁﬁ?@"t‘d yirelagscgeges for operatlon

wi rel ess nodes is conplaint with | EEE 802.11, 802.11 ~ .
based 802 wwblessm@aalkt@ngﬁnbemm&ald bake. statien \alndesaedszvnreless

handset of Caiml wherein said wirel ess transceiver

haRg4die includes: a first transceiver that conmunicates

wth said control nmodule and that transmts and

receives wireless signals using said first wreless

node; and a second transcei ver that communi cates with

sai d_cont ule at transmts ang re eives .
wiroPose. TRg mREmS o ‘Ew'&remqaam Jmodile'sFsaid base
station selects one of said first and second wireless modes for operation based-

on wireleés signal strength between said wireless handset and said base station.

7. The wireless handset of Claim 2 wherein said control module of
said handset selects one of said first and second wireless modes for operation

based on a data error rate between said base station and said wireless hahdset.
8. The system of Claim 4 wherein said control. module of said base

station selects one of said first and second wireless modes for operation based

on a data error rate between said wireless handset and said base station. |
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nmode. 13. The wirel ess handset of Caiml wherein said
Wi rel ess transcei ver nodul e includes a transceiver

t hat comuni cates with said control nodul e and that
selectively transmts and receives wreless signals

using said first or second w.reless npd
The wireless handset of Claim 1 wherem sald %lrst wireless mode is

Bluetooth compliant.

10. The wireless handset of Claim 1 wherein said second wireless

mode operates at least one of 900 MHz, 2.4 GHz and/or 5.8 GHz.

11.  The wireless handset of Claim 1 wherein at least one of said first or
second wireless modes is complaint with IE.EE"' 802.11, 802.11a, 802.11b,

802.11g, and 802.11n.

12. Thé wireless handset of Claim 1' wherein said wireless tfan,s_céiver
module includes:
a first transceiver that communicates with said control module and
that transmits and receives wireless signals using said first wireless mode; and
a second transceiver that communicates with said control module

and- that transmits and receives wireless signals using said_seCond-_wireless

mode.

13. "The wireless handset of Claim 1 wherein said wireless transceiver
module includes a transceiver that communicates with said control module and
that selectively transmits and receives wireless signals using said first or second

wireless mode.
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