W RELESS PHONE SYSTEM CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application is a continuation
of U S. Patent Application 11/112,711, filed on April
22, 2005, which is hereby incorporated by reference in
|ts entirety. FIELD OF THE | NVENTI ON [ 0002] The :
present invention YWRELESS PHONE 8¥eSEEMhone. syst ens,

and nore particularly to a dual node wireless phone
system BACKGROUND OF THE | NVENTI ON [ 0003] Referring
nowto FIG 1, a wireless phone system 10 i ncludes a
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station 12 is connected by a telephone line 20 to a

its entBRGne switch 24. The base station 12 and wirel ess
handsets 14 typically comuni cate using a w rel ess
l'ink 26. For exanplEELONOFWHEIINYENTION 26 may operate
at 900 MHz, 2.4 GHz, 5.8 GHz or .other operating
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BACKGROUND OF THE INVENTION

[0003] Referring now to FIG. 1, a wireless phone system 10 includes a
base station 12 that wireleésly communicates with one or more wireiess
handsets for 14-1, 14-2, ... and 14-N (6ollectively wireless handsets 14). Each of
the wireless handsets 14 includes a rechargeable béttery 16-1, 16-2, ... and 16-
N (collectively batteries 16), which provides power during operat.ion. The base
station 12 is connected by a t'el-epho.ne line 20 to a telep.h'one..switch 24. The
base station 12 énd wireless handsets 14 typically cohmunicate usihg .a .wireless
link 26. For example, the wireless link.26 may operate at 900 MHz, 24 GH;, 5.8
GHz or other operating frequencies. The base station 12 may indepe,n_de_h_ﬂy
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.
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The range of the wirel ess handset 14 is the maxi mum

operating distance between the wireless handset 14

and the base station 12. The nmaxi nrum di stance may be

i npacted by obstructions between the base station and

w rel ess handset such as walls, floors, ceilings and
Thengangaeof Hiacwirelnss wianslsess14 iinkthee maxigunp opaipting «istance

of communi cating over both short and | ong di stances, a
betwees nihst adireldssohastsein)4i and tbebbase sdtatioror 212 Einal/maximum

wi rel ess handsets 14 tend to be high power :
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[ 0005] A wirel ess phone system conprises a base
todieahighrpawet traansmittelrse $at mvd sesuffibient srahemitting power to support
communi cates with the base station using at |east one .

thefddsireatrangsd. sErRORanymitRre FHtHOARElIosSARBERNY are powered by
Wi rel ess node has a - o

the battery 16 during use. Use of the high power transmitters tends to reduce the

charge on the battery, which requires more frequent recharging. Thérefore, a

tradeoff must be made between operating range and the oberating time between -

battery recharging.

: SUMMAR.Y OF THE INVENTION

[0005] A wireless pho.ne syétem comprises a base station and a
wireless handset that selectively communicates with the base station using at
least one of first and second wireless modes. T-he second wireless m'ode Has a’
greater range and higher operating power than the first wireless mode.
- [0006] In other features, the base station comprisesa control module |

that selectively transitiohs the base station bet_ween.the first and sécond wireless
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



greater range and hi gher operating power than the

first wireless node. [0006] In other features, the

base station conprises a control nodule that

selectively transitions the base station between. the

first and second wireless nodes. The wrel %ss handse
opeialion dwased enrwirdessnsianad siteaoth between &g, base station and the
transitions the wirel ess handset between the first and
wielessdhandset.ess nodes. The control nodul e sel ects one

of the first and second w rel ess nodes for 2 operation

baseghopywi nelstifl oiséofeaturst! Hedédntks trmeguletdetedigTe of the first
statiron and the wrel ess handset . [0007] In still
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secona wre or operation b
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selects one of the first and second WI reI ess nodes

onerof dhe fissti and Bacend vireiessamedes fer operaiics hasagken & data error
base station and the wirel ess handset. The control '

ratechdteeenethecbasorstation tined frier siretesd bandsal. Wiheetestsol module
nodes for operation based on a data error rate -
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first wireless node is Bluetooth conpliant.
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In other features, the base station includes '
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nmodul e and that transmts and receives wreless
meidgads souplaigt witle EEES02M 1,680 $1ayB02. fitla) 802. $g,cardtl 802.11n.

transceiver that comunicates with the control nodule

and [0008]t r dnsathbp featdrey, ethei vase wtatehem@ludes a first transceiver
that communicates with the control modulé and that transmits and receives
wireless signals using the first wireless mode and a second_tfansceiver that
communicates with the control module and that transmits and receives 'wirelesé
signals using the second wireless mode. 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 réceives,
wireless signals using the second wireless mode. The base station includes a

transceiver that communicates with the control module .and that éelectively

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




signals using the second wrel ess node. The wrel ess

handset includes a first transceiver that

comuni cates with the control nodul e and that

transmts and receives wireless signals using the.

first- wirel ess node, and a second transceiver that
modanThei wieless \Amaridsehmodndasranltramsdenmr thad communicates with the

transnmits and receives wreless signals using the '

contOFfRIUYE ARY Gsat BBRetvaperdpaaftsHml feeaivesolivsiess signals using
transcei ver that comunicates with the control nodule

themq &Q@Eﬁ&bﬁ@%é@b%@ ransmts and receives wirel ess

gnal s "usi st or the second wirel ess 3 node.
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sel ecti veI y transmts and receives wreless signals
provigingy an hexteinedt paena eediieclipne rBds WitsiRss [Neodispt Aneans for -

wi rel ess phone system conprises base station neans for
selgutivelydcomnamieatirey ndth thieobase: statient isingaatdeast ehess first and

handset neans for selectively communicating with the

sed@ﬂéq'vﬁélé‘éé Qﬁoé'éé NoTHRS sb&&Rd m:ré%ésf rrfddesha@r&jgre%%roféh e and
w rel ess nodes. The second wi rel ess node has a greater

the f t
h'gﬁ@@fegéﬁﬁ%ﬁ“@“‘?&ﬂ%%’%*@’?ﬁ%%%@%ﬁﬂs the base -
nt for selectjvel
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and second w rel ess nodes. The wi rel ess handset neans .
megosfen saiectively ransitieaing thedassestaion veegns batwaen i firgt and
the wirel ess handset neans between the first and '

secoadoniteless ehedss. IMue sircldss anmdsed mewmensomptised soninel means
of the first and second wireless nodes for operation

- for RarRUVER BaMbifiChiBgSthel dftalesst Hakeh rﬁé&ﬁ?%tw&% th@&ﬁst and
station'neans and the w rel ess handset neans. -
sec‘bﬂﬂtvfn?éleé‘??ﬁlf'de%?' $hb%ontrol means selects one of the flrst and second: -
wireless modes for operation baééd on a wireless éignal strength between.the
base station means and the wireless handset means. The control means selects
one of the first and second wireless modes for opefation based on a wireless
signal strength between the wfreless handset- means and the 'base:'statibn
means. | | |
[0011]  In other features, the control means Se,lécté_one of the first and
.se_cond wireless modes for operation.based on a data error rate between the.
base station means and the wireless handset means. The control rﬁeans éelecté

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



one of the first and second w rel ess nodes for
operation based on a wreless signal strength between
the wirel ess handset neans and the base station

nmeans’ . [0011] In other features, the control neans

.sel ects ne

wifeipSS pRod o Blusi B8 Gompidily Ji?%%%gpéi‘t&?%@?ﬁgﬁgff%gerates at
b station neans a t he rele set mean .

le@%ﬁfgm%ofn%%éﬂﬁa 3 B el T A oAt SEhsLaRR s tha%frst or
wi rel ess nodes for operation based on a data error

secahd wirelessn maodesniis etansplaiinwibt IbEEN802Ad, t 8@2.h43,e 802.11b,
station neans.. The first 4 wireless node is Bluetooth

80201, |amigoz'|'h¢nsecond wirel ess node operates. at | east
one of 900 MHz, 2.4 GHz and/or 5.8 GHz. At |east one

of HBPI_:_ °§H1er FésW' grgéz %)éméitggghs {ﬁ%ﬂc@ IaBlhdes frst
trq@éﬁjglleirﬁ&qz{[@e rfcopgrpu ﬁ Ztﬁ\;ﬁres gﬁgﬁpa%s anaI %r transmlttlng

communj cating with the control nmeans and for -
and 4RSRIViNG rvy?elaﬁ@ s$ignalsy Ustionithe | B \glrgleéss mgiengartd]esecond
first wireless node and second transceiver neans for
trayweriver ceeansgforicommbeicatimg with the aestrahthefaos and for transmitting’
transmtting and receiving wreless. signals using

aﬁ&n@c@ﬁmgralnmiers@l gignalsuding theGkabnt wirless modeat ur es,
re

the ess handset neans includes first transceiver:
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 transceiver means for communicating with the control means and for transrhitting
and receiving wireless signals using the second Wireless mode.'- ‘The base station
means includes transceiver means for communi'ca.ting with the control means
and for sélectively transmitting and feceiving wireless 'signals using the- first or
the second wireless mode. The wireless handset means includes transceiver
means for communicating With the control mé_ans and for selectively transmitting
and receiving Wireless- _signlals using the first or the secbnd wireless mode.
[0014] A method for -operating a wireless phone system c_:bmpri_ses
providing a base station and a wireless handset; selectively com‘municating with

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



means i ncludes transceiver nmeans for conmuni cating

with the control neans and for selectively

transmtting and receiving wireless signals using the

first or the second wrel ess node. The wi reI ess

handset neans includes transceiver neans f
se&ﬂ%mﬁheéepﬁgdwltqlﬁﬁ%@ogéﬂ@ mNer?e@rﬁét%manaerand higher Opefa’“ng

selectively transmtting and receiving wireless . ;
poweynthahs this firsy witededs metdeor the second wirel ess node.

[0014] A nethod for -operating a wirel ess phone system

DOFSF M @yhét Muﬂebaﬁﬁe fethb@nélnded selactivelystransitioning
han set:” sel ectively conmmunicating with the base
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t o haye. reater r ne dh| her .operatin
inloies selantvine trafiedioring dReceradas. hentses BriyRsnie first and
features, the nethod includes selectivel :
saaoadswtretassn@odene bheemsthad mlt&ﬁﬁ‘v\é@ﬁC{h@ ane of taadirst and
second wirel ess. nbdes. The method i ncludes.

sependc iretdgs tmodes tfooropegatidre beseel ess ahavitdeds Isignatesirength
the first and second w reless nodes. The nethod

bét%leHdﬁfe %aseehl%‘?bhnﬁn@ﬁﬂeOWIrblé%sf hasdsand Tr@emﬁod includes
W reless rmdes for operation based on a wreless

sej\#v%@fdeoﬁé % ﬁpﬁfm‘és%%gbﬁwpﬂég? MHdLRor rEf‘&‘n based on a

I'nc es sel |ng one’

of the fi rs second s for rat
wiseless; s&gpaés rﬁ,pg @/egngtﬁn&w% Borﬂ e station. The
Wi rel ess handset _and t he base station. .The rret hod
‘mpthadudecludes esaledinoomacopf tthe fiist andhi@cord owiteless modes for
wirel ess nodes for operation based on a data error. -
opertitiotdiasedrort heddtasarcstratd betwewh thecbage station and the wireless
handset. The method includes sel ecting one of the

hdndset. ankle REPRE NtlekbsSseledREdNE W PBEfiIR! iaPd W\@ wireless
on a data error rate between the wrel ess handset

modes for operation based on a data error rate between the wireless hand_set.
and the base station.

[0016] In other features, the first wireless 'mode is Bluetooth-cofnpliant
The second wireless mode operates at least one of 900 MHz 2.4 GHz and/or 5.8 B
GHz. At least one of the first or second wireless modes is complamt with IEEE
802.11, 802.1 1a, 802.11b, 802.11g, and 802.11n.

[0017] A wireless handset for a phone system comprises a wireless
transceiver module that transmits and receives first wireless signals in a first

wireless mode and second wireless signals a second wireless mode, which has a

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



and the base station. [0016] 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
méaaleldommieates with 8be witelgss dranseetverl medulpomnd jswitches the

wi rel ess handset for a phone system conprises a

haMdseh 88tved BiRsWet 4ad soshd @ireleas thodesini ts and
receives first wireless signals in a first wreless

mdgoﬁaﬁgseﬁﬁf&hw kSAtE RS, She@rirdt MEGABlotMHE WiTess handset
node: ch has a

great ér range and hi gher operating

ower .t phan t.he first wreles . ' le. . '
s&ARent HaPaoGs e Pireles HareBeBr Gieen MBI Cand 5884 fireless
swi tches the handset between the first and second .
madesi eERe roads! npqsbii%]trar\slt&nﬁeﬁﬂefwae'eﬁaéﬂ,an%@t batween the first
nodul e of the wireless handset selectively o
amd ssexiondoniretdss wiadsiseis respanset ihet wdtgleshanode scordrad signal
second wirel ess npdes. The control nodule transitions:

relcBRied B hies sviftdests shndsdiveremotre. f A Sjsterancbrapissiithe wireless
wirel ess nodes in response to a wireless node control

hgﬁy g land fififlef ec‘é)nﬂ%riste@?a Waks! ﬁéﬁ%ﬁn ggg@ﬂgiﬁyé u"ﬁ‘ﬁﬁ?ﬁ. fnodle that

em conpri ses e wreless
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between the first a second wirel ess  nodes and that :
mMeeRe andethat gengiates Wifsless pade seniplgsignal. Tﬂ%e control module

control nmodule of the handset selects one of the
off thesharasbt setentsl oner of tbefirshand setond syireless modesdoedperation

on a wireless signal strength between the base station
basst bhea Wifeldss 8ignBRBWERgth between the base station and the wireless
handset. |

[0019]  In other features, the control moddle of the base station selecfs

one of the first and second wireless modes for opefation based on wireless
signal strength between the wireless handset and the base station. The control
médule of the handset selects oné of the first and's'econd_wireless modes for
-operation based on a data error rate between the base station and the wireleSs.,'
handset. The control module of the base station selects one of the first and
second wireless modes for operatidn based on a data error rate between the
wireless handset and the base station. .

[0020] 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

7



[0019]- In other features, the control nodule of the
base. station selects one of the first and second

wi rel ess nodes for operation based on w rel ess.

signal strength between the wrel ess handset, and the
base station. The control nodul e of the handset

G, eAt eash@nef oft the first et secahds eireledswnodes s compiaint with |IEEE -
operation based on. a data error rate between the base -

8@2%' goanth,t Be2Wibe!goes11d12aAg €802.78. Camir eremuhﬁnscelver
o the base station sel ects one of the fi rst and

i R hlhdes BosERARReS0Er A BrhAoR2IEE! wifh thelBhfiual module
aiicbaf Bagpiade g Fechthe Wﬁf{% ts%?ﬁéh@'té?%ﬂffaé&ﬁ SHSLEERSs mode,

operates at |east one of 900 MHz, 2.4 GHz and/or 5.8 7
an@w seggnq drasscaiver dhatt srmmunigates Witk thedcontrel megule and that
nodes is conplaint with |EEE 802..11, 802:11a,
trangmits mndB eselviay, wiratbsaogignals. using the rsecord wireless mode. The
transcei ver nodule includes a first transcéiver that

wHelssd Nir e cesiven MBdbfeeln@Mdetsoé tm?féubi@er LS écﬁﬁh’\umcates with the

transmts and receives wreless signals using t

céhfréltm%ulglé?ﬁmsth%?gs%tl ct% frﬁﬁ’?gn{i ré@éﬁ&% Wlés@as}lgnals using

comunrcates- w and
mtis_ an |ves V\Areless signal s using the

”kee@%ﬁaf aﬁqgcﬂ\gge e wreless transceiver nodul e.l

i ncl des a transcel ver t hat communi cates with the :
cont F W21 aufh eWikplgss naandsat der i g dIRPNer ShsteMm cofmprises wireless

receives wireless signals using the first or second-
trangegieeismeaas. fof demeMikingi ard esceiviagdiret wiretess signals in a first
system conprises wireless transceiver neans for -

wirelsssmhoté agdaedond edielédiosifhalsta Ybdarldesielobd Rdde, 'Whléh has a
first wreless node and second wirel ess signals a

g fhnte’ &H&ﬁr‘gH@P%eré(‘ﬁH&BoW@?tﬁan the first wireless mode. Control
means communicates with ‘the wireless transceiver means for swntchlng_the
handset between the first and second wireless modesl

[0022] In other features, the control means of the. wireless handset.
selectively transitions the wireless handset between the flrst and second wireless
modes. The control means transitions the wireless handset between the first and
second wireless modes in response to a wireless mode control signal received
by the wireiess transceiver means. A system compriseé the wireless handséf
and further comprises a base station corhprising confrol_ means for select'iv_ely

transitioning the base station between the first and s_écond wireless modes 'and

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



greater range and hi gher operating power than the

first wireless node. Control neans conmunicates wth

the wirel ess transceiver nmeans for switching the

handset between the first and second w rel ess nodes.

[0022] In other features, the control neans of the.
hahdsstessiedtammecef thedirstand segond avielesomodesdonioperaien based
handset between the first and second wireless nodes.

off véiretesy sighanstearsgth hahsédn thesbadestationlapsisthbarirsless handset
between the first and second wireless nodes in

resp 1t O 1A NhEPFQRSre3DUR Egﬁﬁréloﬂneﬁhgr&ﬁ“thé a8k \4tion selects

by the wireless transcei ver means. A system conpri ses

oo, ARG AT RS o viios

trapsitioning the pase statjon betwe efl

shpalS el b RS elnst heRagS A s stalorc fae control
node control signal. The control neans of the handset
maganscets thenbapdsehselpeisseneuad the disatdand rasosnd wieless modes -for
for operation based on wireless signal strength =~ . -
opetatiearbddeel ohasdatat eroromate hatwben the bhes statimrdard the w1re|ess
[0023] In other features, the control neans of the

hBAGSetSt TheoBorpdaneans ATanef bahe statich sé[‘é@tss BRENGF the first and
W rel ess nodes for operation based on w reless signal
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and .t he WI rel ess handset. The control neans of th _
cpmpiart atlngreacanswielsss ropde peraiest aklgast 9é§o¢fd900 MHz, 2.4
wi rel ess nodes for operation based on a data error

GHz engare8nGHe  Ali leakt oaehain theefirstnolr sbeorthvreless modes is
station. The first wirel ess node is Bl uetooth

comppiintanith IHHE S026DNG0S, TR, 852, TN B02PEI@LAY 8021 fast

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

of t fwoddyr Stln%thé?‘?é’éigré@, 154 iR 8R §8inkSeiver means includes first
transceiver means that communicates with the control means fer transmittirig end
receiving wireless signals using the first wireless'-mode, and second transceivef
means that communicates with the control means for transmlttlng and receiving
wireless signals using the second wnreless mode. The wireless transceiver
means includes transceiver means that communicates with the control means fof
selectively transmitting and receiviné wireless signals usihg the first or second
“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



conplaint with | EEE 802. 11, 802.11 a, 802.11 b, 802.11
g, and 802.11 n. [0024] In other features, the
Wi rel ess transceiver nmeans includes first transceiver
means that conmunicates. with the control neans for
transmtting and receiving wireless signals using the
wirelpss medaprd sepRb Wirglegs SiaNAl arsesRBE SV {RIRSS moges which has a
that comuni cates with the control nmeans for . '
greatersrangsi apdahighee opevating poimeeltbas thiegfitst swinslesg mbde; and
second wirel ess node. The wirel ess transcei ver neans
swittHinkfl @fe hamdiset dovReeme/first 8Ad seeomd WieRkisesmbdes t he
control nmeans for selectively transnmtting and
I eC einpi Wi jpanal i WESt
i v 0289 1 DRSS, B Sl BalLE ecRbcivB Rensitoning
wi rel.ess, handset .for one. system . conprises '
b EUBES BAGASS hethBrn g MEHlcarit SRl T IERS Midges, Tb method
.signals in afirst 9 wireless node and second w rel ess. :
Ingiugﬁa|téarﬁlt@éw&ﬂ1wrreheé§ hapdaet belween thadirst ang segaend wireless
range and hi gher operating power than the first o
madeelirgespotig taadwirelsiss ohbdeg adméroh sighedtrecaivedtday theewireless
first and second w rel ess nodes. [0026] In other }
tréesteiveramotitile. Wﬁlﬁélﬂwbthodlin&l@@e§gbﬂéﬁdtmg|the wireless mode control
transitioning the wireless handset between the first

si?ﬁ&‘l @iﬁﬁgrhdb&éé atfioh, @H@%etﬁgﬁdﬁahagg s.eiééﬁ'hg% of the first and

ransitfoning the wreless set between the fi
Wi : ] e.to. |l el.ess -
<G08 A" RUEE Tor TR, HERRODRC L YBMY UG swengin
t,ranscei ver nodul.e. Th t hod i nc| udes .generating the
b%wregpeﬁge %@&8 ﬁéﬁppoﬁngstﬂgn‘gfre@isnbagg sen@leat"‘ﬂ%tﬁpd includes
The net hod includes selecting one of the first and
sejectiiel oner o Bs firid eyl segormb MviERlesm medasd faynoperation based on
W rel ess signal strength between the base station and
wirélessisigriat srehgiidsativeetitthe vetdiest hawdsedemd the base station. The
method includes selecting one of the first and second wireless modes ‘for
operation based on a data error rate between the base station and the wireless
handset. The method includes selecting one of the first and second wireless
modes for operation based on a data error rate between the wireless 'ha.nds.et
and the base station.
- [0027] In other features, the first wireless mode is Bluetooth cdmpliant.
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 complaint with IEEE

802.11, 802.11a, 802.11b, 802.11g, and 802.11n.
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sel ecting one of the first and second w rel ess nodes

for operation based on wreless signal strength

bet ween the wirel ess handset and the base station. The

met hod i ncl udes sel ecting one of the first and second

wi rel ess nodes for eration based on a data error :
r at e [B@R8kenAt H‘ér%%%seq%ﬁsﬁt statiogndot 1 RIGNS system comprises a
. handset. The nmethod includes sel ecting one of the

Wiraless adseaivemmoduledhat ransmile antioeceives firstomirelasedignals in a
on a data error rate between the wrel ess handset and

firSlewharssss irkideoBnd [ $503RH Wirelelsbesighalat inr asseddmel hiretdss mode, .
WI reI ess node is Bluetooth conpliant. The second -

"a%/ arBEAP S0 G 8pS ol M i ot wirloss

B850 Py 36 TE CoFminis R wghhﬁeow'ré"ﬁﬁ?rafa%%a&aodu'e and
‘A Wi rel ess base station for a phone system conprl ses a

that awitches thaasei S\F%WOWTBQMQ@WHQtf"ﬁ sfqandamgdes.

receives first wireless signals in a. first wirel'ess.
nmode [8089F ectmdther feataess, ﬂn@n@htﬂollmOdtuleedemeiﬁsdme station .
‘node, whi ch has a greater range and hi gher operating

salwm:vetyh&angulﬁenélthetwmelesé dnse Srgion Ketoeenr the fRduAd second
conmmuni cates with the wirel ess transcei ver nodul e and- :

- v@nh@!ésé%hgggs t 2% ﬁﬁoﬁ%ﬁd@é‘ REAYRERS ttﬁﬁeer@ssaPQse station

second no I n ot her features contro
station. select

e oS ﬁ@dmﬂgﬂé WP3EsS EPUR i Feiisay T Hovireless mode

first and second w reless nodes. The control nodule
q9ntriel sidneh Eeaaivedipy dhe ydrelassciransoei e meRiige oh system comprises
first and second wirel ess nodes in response. to a

the véraless hasie stationt ansl fusthen gompises eewirbiessifendset cesprising a
transcei ver nodule. A system conprises .

control module that selectively transitions the wireless handset between the first
and second wireless modes and that generates the wireless mode control signal.
The control module of the wireless base _statibn selects one of the first and
second wireless modes for operation based on wireless signal strength between
the wireless handset and the base station. The control module of the wireless .
handset selects one of the first and second wireless modes for operation besed .
on wireless signal strength between the base station and the Wire_less 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 the wireless handset'
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the wirel ess base station and further conprises a

W rel ess handset conprising a control nodul e that
selectively transitions the wirel ess handset between

the first and second wi reless nodes and t hat '
generates the wirel ess node control signal:. The

seteaty ohe wbthe tirsbandisecand aiiessomedes for pRaTatien év_@tsgd on a data
one of the first and second wirel ess nodes for

cPioe Fatel soiwbaa elde basaistationsandsingnairelsss rgtsetbet ween

the w reI ess handset and the base station. The control

rmdu t hey Mmb?f@a‘iﬁreshﬁ{éﬂﬁ@ whrRle! moBB8s @uétb@th compliant.

fi rs second W rel ess nodes for oper ati on based

' @WQS\%QQZ‘C'W f%%%ﬁﬂw o%egg%tsrblxﬁgécon r ol d)gﬁﬁé ofq#Pz”and/orSS

Gl cldaasioanesof 10 Bist PR PBAN SUise S mcka s CoRTRiFint with IEEE

rate between the wireless handset and the base .
80Rat,0802.Te, BT, BRAdNg, @ndt BB2:iTNel el Neirdess transceiver

11 selects one of the first and second wirel ess nodes
rhodulefdaclatiesrm fiestachrmeeivedahat cemnumicates vbitt Weewontrel module
base station and the wirel ess handset. [0030] In other

d‘n%afqért Qﬁansh’ﬂ% hhd %bcéWé@'vﬁFe?eé’@Q@n’aﬁs Bsingtipat first wireless mode
conpl 1 ant. he second wi rel ess node operates at | east

oéec%ﬂ? %ce?ve‘} tﬁg’\z cBhHicated a’é'ﬁ_l,%@e Ronk rﬁlaﬁ{c%cﬁf‘? and that

second wreless no
W|th EE, 802. 11, .802.11 802. 1 ,.802.
t@f‘f”l% And reqeivey, Wi %%%Slglnél?stié'ﬂg g ?1‘%9&_ i vefﬁiﬁsﬁo‘QQde- The
a first transceiver that conmunicates with the cantrol
wirlese tragreeivaaMaduin iiflides Adrarsceikrsshal Femeagnicates with the
signals using the first wireless node, and a second
condnos oeiduts anth dhatc seteotivelptransmits Iarldhecewaewarelemﬂugaals using
and that transmts and receives wireless signals - :

O oA e s T, S etver o
comygpg# es AWybiek8®ase station for a phone system comprises wireless
transceiver means for transmitting and. receiving first wireless signals in a flrst
wireless mode and second wireless signals in.a second Wiréle_s's mode, which
has a greater range and higher operating powér than fhe. first wiréleés mode.
Control means communicates with the wireless transceiver means for éwitch'ing
the base station between the first and second mlodes..-

[0032] In other features, the control means of the wireléss base s'tationl |
selectively transitions the wireless base station betWeen the first_and second

wireless modes. The control means transitions the wireless base station

between the first and second wireless modes in response to a wireless mode

12



control nodul e and that selectively transmts and

receives wireless signals using the first or second
wi rel ess node. [0031] A wirel ess base station for a.
phone system conprises wireless transceiver neans

cér?lrroltéigﬁélr?ebélv% @f;ﬂwe Wg@%sﬁ't%é‘c'el@r Mb A, eASsyfs'témadcﬁrnpnses. |

W rel e and second wreless signals .

econd WI Ies t
t%&’"ﬁf tPastﬁaé Hnné ggaﬁlpewﬁgrﬁgpﬁg@% @g?fe%@ ﬁnd”s@f‘%mpnsmg
node. Control nea n communi cates w t
CORUPITBERDE O HRIRRLVAS (rATRINORIG: e‘ﬁ'ﬁ%‘%%@“@? %’%‘H"ee” the first
between the first and second nodes. [0032] In other i
ahdsecord witdhescmodes|anssangenerating the wiletess mage control signal.
station selectively transitions the wirel ess base

st at [ooB3jet Weestheh tedtures! trendomtesiandansvof ﬂfieewseieeéémsé statlon
The control means transitions the wreless base

seledtd Yhe B?ttH@eﬂs’é %df bééén@@ﬂrélé@ﬁﬁ‘od\éé Qbﬁ%el’ﬁmﬁﬁ based on

(Y response 0 a wreless node 12 control si gna
g S Rees a@é@‘%fe%#ﬁ%ndéﬁﬁﬁﬁ i 44 on. The
TR N T

between the first and second wirel ess nodes and f
wjeatessamodest fer apeeatiessbasatt opomtirelassssignal strﬁogtie\spetween the
ot her features, the control neans of the wirel ess base
beisatdtation mldettieswbebsefharim:af.i M4te aonirdaneans wf tied démse station
nodes for operation based on wreless signal strength

s*é?édf@@ﬂetdﬂ @hé"'ﬁfﬁ'a‘?ﬁﬁs&t@ﬂ@&ﬁ?alé@ﬁ nidtRsas @péﬁaﬁl’bhqjase’dfm a data

control nmeans of the wirel ess handset sel ects one of

egmar éfer 5dtwRR% SWFQesé"héﬁﬁf&%nﬁq S%afsgrst%thggggtrol means..

on vvlre €SS Si strengt h -bet wee
reIe S han The. , con

ozftﬁ{e H@P@J%@% htg'trﬁgf,gfoﬁelec s one o %ﬁe first and secér‘ié’ Iwir & lsmodes 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
compliaht. The setond 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
complaint with IEEE 802.11, 802.11a, 802.11b, 802.1 1g, and 802.11n.

[0035] In other features, the wireless transceiver .meaﬁs includes fi'rst
transceiver means that communicates with the control means for transmitting and
receiving wireless signals using the first wireless modé énd second tran;ceivér

means that communicates with the control means for transmitting and receiving
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selects one of the first and second wrel ess nodes for
operation based on a data error rate between the

wi rel ess handset and the base station. The control .
nmeans of the wirel ess handset selects one of the _

Lo ' ' op [ e :
witdigds &@gaﬁqfs‘?r%j}%}% égémgﬁlgsﬁ gﬁ o, OPefd Rﬁb%%% ﬁreanscetver

on a da error ase station an

W reles handset, [0034] In, other feature the first .
Mipaes (ECkideg HEansCeler ealisihat Sammunicates it thegsantrol Means for
W rel ess node_operates. at | east one of 900 MHz, 2.4

selectiyaly angmitingandaeceiving Wrigtesss signalsr usiag the first or second
second wireless nodes is conplaint - with | EEE 802. 11,

vdésledsd mod®02. 11b, 802.11g, and 802.11n. [0035] In-

ot her features, the wirel ess transcei ver neans °

i ncl ydegey i r At mdthadssiebperatifg a8 SwirBiabs CIOA8BIRt& e $or a phone
with the control neans for transmtting and receiving

Yelen o Tls 2 R eTaeteRra e an T B0 ST 8P gianats in a
control neans, for transmtti and receiving 13 .

it} BrBlasSemokial and sPeRpnch WIrelERs ntiOnRISeNe AsSFRANG Wirgless mode,
w rel ess transcei ver nmeans jncludes transceiver neans

whigh hasnaugreaiareranger and Hugherneperatingaprwerothan the first wireless
sel ectively transmtting and receiving wreless '
rsodeicaryd switciyng ke bass stadiondretwadn the firdt @sd seodad modes.
[0036] A nethod of operating a wirel ess base station

for, [80BMpneln syrirdonied® the eaethoaREILYES Yransitioning the wireless
transmtting and receiving first wireless signals’in a

deedtattbrl BLRASMRALHANENE 36CHM WirkflRIMoALANTHE héitdd includes

second wireless has'a greater-range an
G R84 e85, b ablehBL It i SBBR8 wirless
rﬁgagsn cljn rrro.zz)s(jlpeosrise: to a wireless mode control signal received by the wireless
transceiver module. The method includes generating the wireless mode control
signal using a wireless handset. The méthod includes'selécti'ng one of the first.
and second wireless modes for operation based on wirel,ess-s.ignal, étréngth
betWeen the wiréless handset and the base station. The method includes
sélecting one of the first and second wireless modes for operation ba_se.d on
wireless signal strength between th'e'base station and the wireless handset. |
[0038]  In other features, the method includes selecting oné of the first.

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

wireless handset and the base station. The method includes selecting orie of the |
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[0037] In other features, the nethod includes

transitioning the wireless base station between the
first and second wirel ess nodes. The nethod incl udes
transitioning the wirel ess base station between the

T4, G SorATRG WERIErImENghAPY 1RaGRURLh TAFoEn @ BRI rTor rate

transcei ver nodul e. The net hod i ncl udes generating the
hatweerdhe hage stalionrand thei winelessisangsel. wi r el ess

handset. The method includes sel ecting one of .the
firstf00ag] " st otibrieatares shaviekt wifgles prydat is BlubratY compliant.
on wireless signal strength between the wireless

TRIESEInAolels M opbiahdBt ieadlnd'el 966 MIAE!24 %1z andior 5.8

ecting one o Irst and second W reless npdes

G, BB Ol 96 4 BT S L Phack T peint win teee
AP Era0h ! Frala. | TReteTia, aTaHP& 888nd wi rel oss modes

for operation based on a data error rate between the o
wi r el[8840hanfeehennareane obaapplicabilityorof e presaotd invention will
i ncl udes selecting one of the 14 first and second
becoeteappameme frohvtheogetaidd destription movideddicremafter. It should be
rate between the base station and the wireless

- diriisiebd thaPaR dbfilel ischipAén a88. spdastid gﬁ%ﬁpgsgg)ﬁé%dicaﬂng

node i s Bluetooth, conpliant. The secon

BB SRR o O, Bt e Tt S Ofpses o
g ol T R i dh el

applicability of the present invention will becone

apparent fromthe detailed description provided

hereinafter. It should be understood that the

det ai | ed descBRIEFIIESGRIBPEN OF TelEaDRAYINGSI | e

i ndi cating - : .
[0041]  The present invention will become more fully understood from

the detailed description and the accompanying drawings, wﬁerein:

[0042] FIG. 1 is a functional block diagram'éf a Wireless phone systeh
according to the prior art;

[0043] | FIG. 2 is a functional block 'diagr'a'm of a wireless phone éystem
according to the present invention; | |

[0044] FIG. 3 is a more detailed functional block diagram 6_f the
wireless phone system of FIG. 2 according to one implementation;

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

wireless phone system of FIG. 2 according to another 'implementation;
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the preferred enbodi rent of the invention, . are
i ntended for purposes of illustration only and are
not intended to limt the scope of the invention.
BRI EF DESCRI PTI ON OF THE DRAWNGS [ 0041] The present

invention w || cone .nore f dersto

ot EI048] qes 1 A 1o, Aretome! e DI Ring 8f 2L bR dfon with

wherein: [0042] FIG 1 is a functional bIo k di agram
masteramaile eoatys! andadangsebwith staverMOA] COBtPhe pri or

art; [0043] FIG 2 is a functional block diagramof a .

Wi rfd)(ﬁﬁi pheI: 5B siseanfunctiomaliibigek diagranpoésebase station with

invention; [0044] FIG 3.is a nore detailed functional

méﬁté’%gﬁb%ﬁﬁm 2hd *ah%}ndé’bf fhtA STV @RgeTRtem of FIG 2

according to one inplenmentation; [0045] FIG 4is a

rmr a|I funct o
EQ(S‘E@ phoﬁ':é €§s'tse$nn®\b @@@gg@% ﬁ{;o‘tf :)he gﬁgehsétatlon with
nplemsntatlon 15 (004 FIG BAis afunctlonal
masleerntiplANdaahandest Vﬂgkggog@é%qrﬁrr‘?"w th nmaster node
control and a handset with slave node control; [0047] '
FI G[0649] i sFEGS.uBAt arth 4B @rgdbvmr@gmawusvawg@é@s of ‘wireless
station with mnmaster node control and a handset with

m&daryslcaneie based balrang®k®] FIG 5C is a functional
bI ock diagram of a base station wth node control and

o eipﬁ§g\1h‘2ﬁ%‘s F?ﬂeaﬁdmﬁb‘ Hre fi&%%]rts’zlll@‘étra% é!ﬂéb@ Bf w.|re|ess'

Iustratlng steps of wreless

'méf%géfesﬁﬂ§?$§3°ﬂ ARPIE 8% ops of i rei ess '

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0051]  The following description of the preferréd embodiment(s) is
merely exemplary in nature and is in.no way inté_nded to limit the i.nv,ention, ité
application, or uses. For purposes of clarity, the same reference n,urh'bers' will 'b'e'
used in the drawings to identify similar elements. As used herein, the torm
module and/or device refers to an application specific integrated circuit (ASIC),
an electronic cifcuit, a processor (shared, dedicated, or group) énd meindry that
execute one or more software or firmware programs, a combinational logic
circuit, and/or other suitable-components that provide the described fu_nctid‘nali_ty.

[0052] Referring now to FIG. 2, a functional block diagram of a wiréless
phone system 50 according to the bresent invention is shown. The wireless

phone system 50 includes a base station 52 and one or more wireless handsets

\
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node sel ection based on data error rate. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0051].
The foll ow ng description of the preferr ed
enbodi ment (s) is nerely exenplary in nature and is in.
no way intended to Iimt the. invention, its
foapfd-il c &di-dn,.. @ndusdsN (Follegtivelyowirelass bamis«ettsy 54)heEach of the
same reference nunbers will be wsed in the draw ngs

wireldsdemdndsstsisn Irfud anrsthargdiblel weatehesaln, 5612 L eafd 56-N
- modul e and/or device refers to an application speC|f|c

(ddNEER e?%%% t‘éhég lﬂ(ﬁ dﬁ% se dﬂﬂtl@ﬁ & [0 ?&glnné(?té& o t1:he‘3‘“telephone

proces are rou
r f|

i 80 taribe BeRRDe A %"ﬁé? s )3'33% stian 52 504 wirelgsperandsets

sui tabl e conponents that provide the des cribed _
5¢ setadtivak samymupipese winskgssiy usigafises andl/er epcand wireless links 60
functional block diagramof a wireless phone system
ah0 62cxowilli begdéscrited lewent i nvention is shown. The

W rel ess phone system 50 includes a base station 52

and [UEI TR Bndt BELOAINEANdRE! bads $AA6R] 52! Gid Sthe Sireless

a functional block diagram of -a base station with

T AARTEAR R DL .0 BB e

f a base Wit h mas node rol
5 18- 00ac WILNSE & RO EOTY B108 Gbitg bese StBior 52, The firs
functional block diagramof a base station with nmode

wirglassdinkalsca oW Reagstwireless hiplensbitier gacordowirelessiligk. is a high
6A and 6B are flowcharts illustrating steps of -
paiveel wisslessolimk.s el Téet ibmsebatatibrorb amge thandirb@280handset 54

FiGs. 7A and 7B are flowcharts illustrating steps of
coinhflriéate using the second wireless link when the wireless handsets 54 are
located outside of a predetermined range of the -base station 52, In some .
implementations, the range is determined based on sngnal power that is recewed
by the base station 52 and/or wireless handset 54, although other methods may -
be used. For example, the first wireless link can be a Bluetooth wireless 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 900 MHz, 2.4 GHz, 5.8 GHz
* and/or other operating frequencies, which have range.s 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 hahdsets 54 and the base station 52 is

less than a predetermined error rate. The base station 52 and the wireless
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node sel ection based on data error rate. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0051].

The foll ow ng description of the preferred _
enbodi ment (s) is marely exenplary in nature and is in.

no I nt ended t he. |nve ti-o

h%rbﬁmé?%xgt clelsalgpliailer:) gé@m e Wﬁg g$s gh'&?"&‘@? theiflata error rate
sane reference nunbers will be wused in the draw ng _

of the trshwineless ink hetwgamiha wirelesshandsets s¢rand the basenstation
nodul e and/ or device refers to an application specific

52 it gpaddratan iar predetdrAtihé€d) erroaratel ectronic circuit, a
processor (shared, dedicated, or group) and nenory

t hat [00B5§C UtFRsfBRf PO 1B 6! varg Horb H@%éﬁlg? unctiﬁnal block
prograrrs a conbinational logic circult or

iz Pdéﬁog%‘*ﬁﬁj‘?&ﬁgb@%%fﬁ%W#j%%&ﬁ?@ FieieR5S! EIG. 21 shown,
éunctl o blsgck di agram of a wreless phone system

T8 baseqy a-' dnelibdes & cenlroli eduie 8 thal caniigls opaeation of the |

W rel ess phone system 50 .i ncl udes a base station.52
basrisisitien 2. nbhe cantrel meduleaBisemenurdcatan dgtit a Sransceiver 82 and
conmuni cate using the second wirel ess |ink when the

antenna @4, whictaselectifely genbiates awiirslbss fink it thetham@set 54 using
the wrel ess handsets 54 and the base station 52 is

filgt and %écér‘i@Wu@léé’set%HSé ”W‘ﬂ@‘i:d?ﬁfo? Fnd’cféﬂee %u nc%ommqnlcates with

Referring now to 3, nor e detalle

oﬁ%gﬁ‘éﬂ%@gﬁgpﬁﬁé’ Pg?eaf' Q?eiﬁ%@nr% crgﬁi%orgeaég ﬁ%rnlnggts either

in ont r.ol 80, t ha trols' ‘operation
oSty s el 8 Jpliput nfasiacne shawalt Fhapontiol module 80

communi cates wth a transceiver 82 and antenna 84,
CmiMiRIcates with Qelpyty8Retunheas @ spaakiessdisplayk baicklighting, and/or

handset 54 using first and second wireless nodes. The =
othenoutputsieiths redit@tly air doroughmaminpat/estput iMterface (not shown). The
base station 52 includes volatile and/or nonvolatile memory 90 for stc)rihg volatile
and/or nonvolatile data, 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 operation 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. seéond
wireless mode. The control module 100 also communicates with one or more

inputs 106 such as a keypad, microphone and/or other inputs either'direct_ly or

through an input/output interface (not shown). The control module 100

18



one or nore inputs 86 such as a keypad, m crophone

-and/or other inputs either directly or through an

input/output interface (not shown). The control nodul e
communi cates with outputs 88 such as a speaker,

ghﬁ'@%@@teg%ﬂpﬂgﬂq@gr@%t s atoé %kﬁﬁﬁg?@ﬁéeﬁééﬁlghtmg, and/or
shovvn tB‘t't-‘P[IheZthkégaﬁﬁgt )gt@r %?Eé? BES qu}sﬂt Iﬁ{grgagﬁgpgf shown). The

nonvol atile data, respectively. The base station 52 '
wirteless rhandses 3¢ | insludasortaet argeableorbatiainedd fngviisl powers
base station 52 to the phone |ine 20. [0056] The - .
compeinents tiathddendséet 54cl udes a control nodul e 100 that
controls operation of the wireless handset 54. The

iggt L[m dsﬂoduﬂnettﬁQQmp%?ﬁEHﬁ'tléﬁt e Wah@célvéfsaﬂicéhd ef02 are dual

antenna 104, which selectively generates a

40P, R0 ity v
GheR gl %@w@lg@gsgﬂ%&r@a& b ase S31 52, ne
dlrectl or t hrough an in ut/output interface (not

fléﬂomyelesﬁwem@dﬁt #SoIUFrﬁﬂsluI heo e clhandaet chdeds woytside of the

outputs 108 -such as a speaker, display.,

praddterrgineidnangarat/the bagerstationtthetsecend h\ﬂn'elahsr erideyis sed. By
t hrough an input/output interface (not shown). The

d@irage{ﬁésﬁrsFW‘@@és RbdeNBE RIS oPhEESARIHEC Al ﬁahﬁ&étefalf will tend to

whi ch powers components of the handset

Cg?ggéare %uaﬁbﬁekgm rﬁﬁg ége%t@grg {} %r% Cg%&?‘g?ﬁ“ﬁéﬁﬂ}gmg the |

@{? %r} second wi rel ess nodes. \Wen the .
ﬁﬂgéf"” NSO {R¢TRARC A predeternined range of the base

station 52, the first wrel ess mode is used. Wien the
hand4@@58]4 | Betautiag qwvbio Fife. 4, the base station 52' and the wireless

handset 54' each include first and second transceivers 82A and 82B and 102A
and 102B with antennas 84A and 8'4B and 104A and 104B, respectively. The
wireless transceivers 82A and 102A implénﬁent the first wireless mode and the
wireless transceivers 82B and 102!3 implement the sécond wireless rhdde.' As
" can be appreciated, the wireless phone system 50’ may include _multible wireless
handsets and/or base stations.
[0059]  Referring now to FIGs. 5A, 5B and 5C, tﬁe base station 52 or
the handset 54 or both the base station 52 and the hahdset 54 may monitor and |
control the wireless mode. In FIG. 5A, the base stationl.52.i5' a master'mode

controller and the handset 54 is a slave mode controller. In FIG. 5B, the base
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predeterm ned range of the base station, the second
Wi reless node is used. By wusing the first wireless
m)de i nstead of the second, the handset 54 will tend

consune | ess power dur| ng operation and the tine

st?lﬁécr}v‘%%n rgcg,%gg] ﬁ%d%h@ontﬁf’ﬂ%? eafdate?né”:"'lhahd%j&ngﬂ € a master mode

erring now the bas

sta ion 52 he wirel ess set, 54’ eac :
cantrodler. ankp fééo%é’ ﬁlfn?@é?v%tiag @gﬁj foew E%ﬁ% afe mode
and 102B wi th antennas 84A and 8 413 and 104A and
contiodigrs. r d¥pertthesnpde Tepntralier seases thaintee piarsdeyige is out of
and 102A inplenent the first wi-rel ess node and the .
range edredisr haans deita erordalk dnat is0Qeaterpthaneatthidskold, the mode
second wireless node. As can be appreciated, the

chtFoﬂb%éncPJ‘Q RENEYESIBARME thg%YhérrU‘évi&fﬁtdEWﬁdrPﬂoethe other mode.

w rel ess handsets and/ or base stations. [005

R f t | e t _
> gpbbpﬂenh ﬁd\gegl gg pr@%o?% ;T'cﬂ'g ﬁ@s%hgjt%é?%?nsé%% éggnge of
thtﬁg@é\%‘%gﬂgﬁr@ ¢ rm%?ﬁ%g t.or ﬁl gm n\gézé) !vg}sgl ﬁag{sgilg wireless

.controller. and the handset 54 is a sl ave node
medatafotheehandset Fidsangdebasenstaiione532.9 Alfernataly,sthei wiraless mode

sl ave node controll er and the handset 54 is a naster

salecters t4dtandidret48 senddsGa dafa etrbe rdtadmtwbehithe vikklessdhandset
t he handset 54 are node controllers. Wen the npde

54 @RHT P! t%sesetaﬁeﬁ M@hdt $eOENAE v@”?é’le@ médé)%s@a thereon. As
range and or has a data error rate that is grea er :

o458 Aot i 40T o L SR RHE o 06F %00 may
inghgedhndarelbss faedbseleci TRhandfr 37 rdsaaiudasihen one or
bosth astelngg asghén%redlh%hevregge Vé{h%?)or %ggh rsn(zlyes(etndaa \péc:u%s(te?os transition
to the other wireless mode. The wnreless m,ode selectors 140 and/or 148'may be
implemented as independent modules from the control modules 80 and/or 100,
.[0061] Referring now to FIG. 6A, a flewchart illustrating steps of
wireless mode selection by the base station based on range is shown Control -
begins with step 160. In step 164, control determmes whether the handset is .'
within range. If true, eontrol determines whether the handset is in the first
wireless mode in step 166. If true, cohtrol returns to step 164. If false, contfol

transitions the handset to the second wireless mode in step 168 by sending a

control signal.
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node of the handset 54 and base station 52.
Alternately, the wireless node. selectors 140 and/ or
148 senses a data error rate between the w rel ess
handset 54 and the base station 52 and sel ects the

wi rel ess node based .t her eon can. be a eci at ed .
one [8062hr  Hateh 3B4inBlearaniol Aeimiasanalter dhe Bghdsetis in
may include the wireless node sel ector 140 and/ or

thd 48cond spieziess ehgde Whetepome0.orlf fdler, heardrid dramsiomadbei \ereless
the range, either or both nmay send a request to

hdndeBsid thensedohdtviieelebf erodi inedtep I 7ateseritiimg @i aamities signal and
node sel ectors 140 and/or 148 may be inplenmented as

YD %@fgbﬁmg&ﬁgﬂms&@%f@éntmﬁu@azﬁozﬁt?ﬁdvh&f .
AL SRR CRBATED B, SRS O e

Wi th step 160 I'n step 164, control determ nes
wrmiesmna@%tselgchqm Hi ther bagdset| bagad, O EIAE & S OWn “'Control
det ermi nes whet her the handset is in the first '
begineWithsstepdda. n Istséep 168, cortralrdatermioas mdiether iherkageostation
step 164. If false, control transitions the handset:

is tAtHi M @arss: O ctrud, Idin@®b doeiminas whethet Bt byss stationdisan the flrst
control signal. 20 10062] If step 164 is false,

wirQBkS %ocfﬁrf gn?%% wWhe s cbhﬁoh%?%%tto' s‘ie;') Ra4t hl? false, control

second wre de in $tep 170. fal se, control

b8 e Tt Eopﬁ%?%@% ﬁ%l?%%ﬂi?rb% AR YePgna

and control returns to step 4. 1f step 170 is '
f al sl906@bnt Hostepetd isfalss. §9@%0l1®terrp@@eyyh¢tb%mq bRpe station

nowto FIG 613, a flowhart illustrating steps of
IS\ rtied eesomab@ereﬂ;@mmdennm}ep H80hdhtalee, doadrod transitiangdhe base

is shown. Control begins with step 180. In step 184,
stafion tokhalseesi waelessanbee it séed2g2 antaddrrl 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 data error rate is shown.
Control begins with step 200. In 'step 204, control powers up in the first wireless
mode. In step 208, control determines whether the handset is in the second
wireless mode. If true, control determines whether a timer is.up in step 210. If
step 210 is true, control powers up in a redundant first wireless mode and sends

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

handset in the first mode is acceptable. If step 214 is true, control determines
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Is wthin range. If true, control determ nes whether
the base station is in the first wreless node in
step 186. If true, control returns to step.184. |If
false, control transitions the base station to the

TR R SPPolFRY Best RPIrL B HERORHLIGhL 13588, 1o, control

al se erm nes ase-Station’

jn the second wireless node in step 190.- If false,
| tr@é‘ﬁt“PBﬁ t@ﬁ%ﬁ{%%@eﬁ%@@s%ste&gﬁ ‘on to the second

wirel ess node in step 192 and control returns to step

184. [0066]st elff stop 208 ixafalee, canttal akipstaistap £d4st Hpstep 210 is
184. [0065] Referring nowto FIG 7A, a flowhart

falbb Usdrited] isRipsstoensp @1 4, VIf sRpess iteee mtmofetbmsttbestep 204, . If
base station based on data error rate i s shown.

1310l iPeQkas cWh#rBl He®imd {)se V\'/Hetﬁére%@%no‘égf‘ﬁggb the second

wWers up In Irst wre node

Sl B Bt s, RS s i s

et her tinmer is up in ste step 210 is
(AP CORER FTS RIS T, S5 MUBlRsaAOdpI INSHORIZA4 R desets a
node and sends a test nessage. In step 214, control :
timardn step226ihet her an error rate of the handset in
the first node is acceptable. If step 214 is true,

. cont [0067et eRefaring 2Aowhed [EIG. t VB, fd rfkjwoNareliRR$rating sfeps of
handset is in the -first wireless node. |If no, control

v%ﬂ(‘)efléé‘%% ﬂo?@idgﬁrd gg thé hﬁgdé\%trt?e{cs%ﬁform?% il pr:rta?sg |s§§l§)wn Control

opbis Vi 5P B85l ep 724 Bonohe I s Bl reess moce.

204. . st ef 24|s al s control ‘det er m nes
'Wé?ﬂe{?&@ heorﬂﬁwdéefemgn% whgtheke damdass statioss lﬁmralethﬁnsecond
step 220. If true, control returns to step 204. If
vdielgs2odes If trates gonreheeterminesnshethena tiret haeupermst&p 240.
wirel ess node in step 224.and resets a
step 240 is true, control powers up in a redundant first w1reless mode and sends
a test message. In step 244, control determines whether an error.rate of the
base statlon in the first mode is acceptable. If step 244 is true, control
determines whether the base station is in the first wireless 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 step 244. If 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 station is in the second

wireless mode in step 253. If true, control returns to step 234. If step 253 is
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timer in step 226. (0067] Referring nowto FIG 713, a
flowchart illustrating steps of wreless node contro
by the handset based on data error rate is shown.
Control begins with step 230. In step 234, contro
powers up in the first wireless node. |In step 238,

fal@@”éérgbl‘?t%tn% tionsafie gﬁeé Redtidn e thasecehaWiRedssmbae iMstep 254

secon W re €ss no true, control -determ nes

L in step 240. If step 240 is
n\[ahr%gée{s Irwé%ié)up in a redundant first w reI ess
node _and sends ﬁest nEss%?e. In step 244, &
dot APAPGk WABSRSKIIGH iathe arF Saa Now ARBreGiatedTaMANp dAregoing
inthe first -node is acceptable. If step 244 is true, .
desoriptian thadéhe broatbteaghingsef thé@ragesd inesmtioorcangbe mnplamented
first wireless node If no, control transitions the

in hasarietyabf gorrhe. t Tefdfore] whilketris Invardion Aastiier?48scribed in -
[0068] If step 238 is false control skips to step

oﬁ\éctlér{ \@{‘E Rattllas ex  HYEHRbE, ofhes'ﬁhgssécgaesg;? pth%”’ﬁ‘\vennon

I's true, troI returns to st

24 ntroI det .nes t her the bas
S@PE{)P%%P RS SBE e MPLERLORS whl BReShe, AafBif 1o the
true, control returns to step 234. If step 253 is
Skél@df RraclitiopshPeN fr SRt phiibe  Hawindse heaspesifipatiamand the
second wireless node in step 254 and resets a timer
foliowisgetnia®s. [ 0069] Those skilled in the art can now.
appreciate fromthe foregoing description that the
broad teachings of the present invention can be
implemented in a variety of forms. Therefore, whi | e
this invention has been described in connection with
particul ar exanples. thereof, the true scope of the
invention should not be so limted since other
nodi fications will beconme apparent to the
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skilled practitioner upon a study of the draw ngs, the
specification and the followng clains. 23 Cains |
A wirel ess base station for a phone system

conprising: a wireless transceiver nodul e that
transmts and receives first wreless signals in a
first wirel ess mMdensand second wireless signals in a
second wreless node, which has a greater range. and

hi gher opangfréiags B@@@%téti@ﬁuf\‘oﬁ aighonkl dysterp écﬁhﬁﬁﬁngﬁde
and a control rmdu e that conmunicatés with said

Wireless LraRapaicy e, samdyl ‘?‘n&?ﬂ ik fand |Ekesa(5ﬁ)a'rg%elves first

base station between saird firs and secon

W r.el es b e, station of C agim1 wher
wiBRsb Rt 55 rdlestlingds 83 Bedat Wt 83héts in a second
sel ectively tranS| tions said wirel ess base station
wirelagsgnodai Whichrkas gredieates saagavend| igkenerrrating powes than said
W rel ess base station of Caiml|l wherein said control
firsb shirledesst madej amdns sai d wirel ess base station between
said first and second wireless nodes in.response to a

Wi rel ess Q%tﬁwtﬁﬁmﬁédﬂle %h@ﬁ‘@dmﬁ%ﬁia‘f@é’v&mﬁ SAH %Vélé@é BBAsceiver

~transceiver nodule. 24 4. - system conprising t
n}(’g‘fgrrlrj% ea%%l l?ﬁé‘tes@ téﬁéémsq‘gé bgs%'t @E:o\'rg'r gg’ltvgég‘ér{at%%iqﬂfg%tl and second

ul e that seI ectively transitions said wreless
n]p Gset between said first and second

2. The wireless base station of Claim 1 wherein said control module of
said wireless base station selectively transitions said ‘wireless base station

between said first and second wireless modes.

3. The wireless base station of Claim 1 wherein said control module
transitions said wireless base station between said first and second wireless
modes in response to a wireless mode control signal received by said wireless

transceiver module.
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wi rel ess nodes and that generates said wrel ess node

control signal. 5. The wireless base station of Caim
2 wherein said control nodule of said wireless base

station selects one of said first and second wirel ess
nodes for operation based on a wireless signal

strepgth Aesyl;a@m soibrisince ties swifeless asendtativai 6f [Giaien 3 and
station. he system of Claim4 wherein said control

fufﬂﬁ@i’" Eo r|§FF‘\ d é""\ﬁ/ﬁél@% hBRASSEIcorRIE QN8oR rofsanggdule that

rst an w rel ess nodes for ope?atl on base

Pl tﬁ%%?@oﬁd%%?@l 800 B BB Bt ana second
w38 FHeoRd L cpettes Sr LA aoR ERIR FEn S B ae
W rel ess nodes for operation based on a data error

rate between said wirel ess handset and sai d base
station. 8. The systemof Caim4 wherein said control

Modube of Tlsaivdrelésselbmstalﬁandﬁ@IaiﬁeQW@remidfcoﬁ&bﬂmodule.of
first and second w rel ess nodes for. operation based

s&8 vﬂréiéé@bﬁéé Qfatlbﬁts%lé?ﬁé %@rbf%%'idjﬁrgﬁéﬁd %te%h@ Wiks modes for

said wreless handset. . The wirel ess base station

‘%F 9{)00{5‘ ﬁ%conp Wéljr% eSS%I %g't'#hszlt%\&tiﬁgﬁe%ngggsw §%'?%%h8'ﬁdset and

' g@ﬁ erel n said second w rel ess node operates at

sg! eo‘i%% Ut 900 MHz, 2.4 GHz and/or 5.8 GHz. 11. The

W rel ess base station of Claim1l wherein at |east one

of said first or second wreless nodes is conplaint

wi th | EEE 802. 11, 802.11 a, 802.11 b, 802.11 g, and

802.8.1 n. The system of Claim 4 wherein said control module of said wireless
handset selects one of said first and second wireless modes for operation based -
on a wireless signal strength between said base station and said Wireleés

handset.

7. The wireless base station of Claim 2 said control module of said
base station selects one of said first and 'second wireless modes for opefétion

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

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

on a data error rate between said base sfation and said wireleés handset.
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12. The wirel ess base station of Claim1l wherein said
wi reless transceiver nodule includes: a first

transcei ver that comrunicates with said control nodul e
and that transmits and receives wireless signals.
using said first wireless node; and a second -

trangcei VeRe t\idle§9BESRI SRtiOA o Uhifnidwhersin daidrditst #ireless
and that transmts and receives wrel ess signals. using '

m%?bqsw&pggm%rﬁbmem@. 13. The wirel ess base

ation o rein said w.rel ess .transcei ver
nmodul e i ncl udes a transcei ver that conmuni cates wth
said control nodule and that selectively transnits

and receives wrel ess Si (t:mal s using said first or -
secoh@d wi TBesveelagybase gtation of Claim 1 whereln said second wnreless

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

11.  The wireless base station of Claim 1 wherein at least one of said
first or second wireless modes is complaint with IEEE 802.11, 802.11a, 802.1 1b,_

802.11g, and 802.11n.

12.  The wireless base station. of Clai,m. 1 wherein said wireless
transceiver module includes: |
a first transceiver that communicates with said control module énd
that transmits and receivés wireless signals using said first wireless mode; énd
a second fransceiver that communicates with said cdntro’l module
and that transmits and receive$ wireless signals using said second wireless

mode.

13. The wireless base station 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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