W RELESS PHONE SYSTEM LITLLEEEEEErerrererrrrrren -

| 1~I1d~~ll *166166* 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 incorporat ed b i

its entirety. FI EWPERL $E PR &N %Ziwm

present invention relates to W relress one syste

and nore particularly to a dual node wirel ess phone +iesice*
system BACKGROUND OF THE | NVENTI ON [ 0003] Referring
nowto FIG 1, a wrel ess_g@hone system 10 i ncludes a

base st alGRASBRERERENGCEI K RELATRBUNPERIGATI@NS one
or nore wireless handsets for 14-1, 14-2, ... and

14- f0Q&Y| | eThisvepplicstival Bsa banﬁh:tﬁtmnlé) .U Bachatet Aﬂ&'tﬂlcatlon
W rel ess handsets 14 includes a rechargeable battery

11ﬂ462171 1L.&ildd on- Ap@Ep, EHOsNuHeh 'iseﬁér‘e‘b 'lMcﬁtﬁU‘%Edqu rsfdrence in

whi ch. prOV|des power dufing operati
lts%hfltétgn 12 is connected by a tel ephone |ine 20 to a
t'el ephone switch 24. The base station.12 and w rel ess

handsets 14 typica n| cate using a wreless
i nk. 26. For exan‘pl:@/'-q HEN4EN TlQllﬁ 26 may

operate. at 900 WHz, 2.4 GHz, 5.8 GHz or other

opel®R62y fT%lﬁﬁ%ﬁrésmehfeomaslateﬁ & voreldsy phyne systems; and
i ndependently operate as a wired tel ephone and/ or an

magepaeticuigryrechiduel modeGdeldss pheRe @Y seper at i ng
. distance of the wireless handsets 14 can often be an
i nportant factor in the purchase of the wireless

phone system 10. 1 _
BACKGROUND OF THE INVENTION'

[0003] Referring now to FIG. 1, a wireless phOne system 10-inclUdes a
‘base station 12 -that wirelessly com.municates. with one or more wireless
handsets fer 14-1, 14-2, ... and 14-N (.collectively wireles's.ha_ndsets 14).. -Each. of
the wireless handsets 14 includes a re(*hargeable battery 16 1,162, and 16- > |
N (collectlvely batteries 16), Wthh prowdes power during operatlon The base
station 12 is connected by a telephone line 20 to a telephone- swutch 24, The
base station 12 and wireless handsets 14 typlcally communicate using a w1reless
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 indepe’ndently
Operate as a wired telephone and/or an answering maehine

[0004] A range or operating dlstance of the wnreless handsets 14 can

often be an important factor in the pur(,hase of the wireless phone system 10.
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0T T Y B I I O
[TITILTErrrill *cooooa* The range of. the wirel ess
handset 14 is the nmaxi num operating di stance between
the wirel ess handset 14 and. the base station 12. The
maxi mum di stance may be inpacted by obstructions

bet ween the base station and wireless handset such as

od o B 5B BRGNS 10, WA TRNER, bAaipo o

over both short and | ong di st transnmtters (not .
betwigsiinine itgleshieadseht! %oﬁ”ﬂZﬁ'Eﬁnz’ﬂé? wetieneds. th@sanmum
14 tend to be high power transmtters that have a .
disteunceiroay be impantad by phgtrpchiens beiweapgbe tbaserstatiers anddvireless
range. The transmtters in the wrel ess handsets 14

- haradset muohr &siwayls, flbershakiliegy difd the likg Siace the witelbbs link 26
hi gh power transmtters tends to reduce the charge on

| muthedatdSible dh'éd?nr’n%ﬁtda’hﬁ? %‘géﬁa Edtﬁq'sﬁBH ra‘?\@h%rgq .n@is'tances,

Therefore, a tradeoff nus de between opera

R T P b RSN B s, o

hon .s stemco ri ses base station and a wreless :
to tﬁ%\ﬁt@bt} EAE tétrﬁxt'é@@r%\@rﬁﬁﬁﬁ@é&rééransmﬁmep%ereto support
station using at |east one of first and second
thevglesitassrangedebhe TABSEEtRTAdN Whe airetassnnateddeds 14 are powered by
greater range and hi gher operating power than the

thefbatssry wisrdriegsusm dese df @Righl rbbv@érheans‘rﬁr&brﬁ hdsttBeduce the
base station conprises a control nodule that

chaﬁgee@rﬁ 'ttY@'déttbhﬁr\ﬁhEhor%ufr% i ?eefr%EPEEhPdel‘r%tr@ﬁgn {THSrefore a

first and second w rel ess

-trad@tﬂ‘fj F‘rﬁ.}st %8”%5&3 Betdesf robe?zt’nn'l;ordalnlge atnloaﬁ'tesgplaeer%hng %rrYe between

battery recharging.

SUMMARY OF THE INVENTION

[0005] A wireless.phone system comprises a base.sta‘tion and a
wireless handset that selectively comrnunicat‘es 'wtth- the base sta.tion using at
least one of first and second wireless modes. The second wrreless mode has a
greater range and higher operatrng power than the first wneless mode.

[0006]. In other features, the base station compnses a control module
that selectrvely transrtrons the base station between the first and second wrreless
modes. The_ wireless handset comprises a control module that selectrvely
transrtrons the wrreless handset between the first and second wireless modes

The control module selects one of the first and second wireless modes for



itions the wirel ess handset between the. first
fa:]gnzef:ond Wi rel ess nodes. The control nodul e sel ects
one of the first and second wireless nodes for 2
operation. based on wirel ess signal strength between
the base station and the wreless handset. [0007] In

' dul e sel ects one
oyalipn i, SR IHEIESs Ad R biidn Resf B G5 alton and the
ignal strength between the

ngfegdé’%gd\gﬁ{wglsgfsaﬁdgt he base gt ation. The control

nodul e selects one of the first and second wirel ess .

model0004]  opestilicihebieaddresn the damtsolenodule selbets one of the first

bet ween the base station and. the wireless handset.
amhesacont rwirelssd umedesei@cbpeation baddie oni O\ﬁrtelé’ééd&gnal strength

second w rel ess nodes for operation based on a tta :

f S ie
betiveen thatviirdletyveandsBEant e %‘é%eg@?gﬁgl ue? I Pr?ooeule selects

station. The first wirel ess

O st 6 SR Wl R Ta6E o8 rt%hfga%%ﬁ Gngata error
t
& t%eqﬁ%%ff "B S B o wireless, hangseia The eontrol module

11 n. LOOOS In other features, the base station
Sqﬁ‘ﬁéﬁ Ofd eifirstand speerd W@Pleslshaodes)n‘mnmperan@s bakéd on a data

the control npodule and that transmts and receives
eIy it betveeam thes wirslery hareddeitrapld thiertsdsesstaibde iRt wireless
second transcei ver that comrunicates with the contro

maue s Bleatdothhedmilians Nirhs s@&@nﬂglg?é%%sé rr‘(%eeb%g?aé?se &t least one

'signals using the second wirele

: of@@d{ﬂ?ﬁz QWG‘F&eénd/% bid 8y tA?@égﬁ{)r\éee Er%iphahrgg or second w1reless

conmuni cat es vvltht e control 'S ueing the.
SS Si gha
méagé“?r@ﬁ"?% R il Bha"ly| BoBorva EPR b Boar 1 @ ! 802.11n.
fhe control nodul e and t hat
rg}@ﬁﬁ) aﬁﬂwpgqje e@éléres the base station mcludes 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 t:he second. wireless modé. The wireless handset inbludes .a first
transceiver that communicates with the cbnfrol .modﬁle .and_' that transmits and
receives wireless signals usi.ng the first wireless mode,. and a second t'r'ansceiver |
that communicates with the control module and that transmits and receives -
wireless sngnals using the second wireless mode. The base sta’uon includes a
transoelver that communicates with the control module and that selectlvely'

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



Wi rel ess signals using the second wirel ess node. The

base station includes a transceiver that communi cates

with the control nodule and that selectively

transmts and receives wreless signals using the

first or the-second wireless 3 node: The wireless
ei,ver that co nicates wth

S I ncl udes, a trans :
1389° 2hng MRSl GRS aotaiiochinyhat sammunicass with the
receives wireless signals using the first or second '
RN B3eduie @ad thebeefechvalyrieansieitpAod eessiveemireless signals usin
conpri ses base station neans for providing an _ -
tbetfestnan squondevicelassatdden and wi rel ess- handset neans
for selectively communicating with the base station
usi ngod9l ea lohet 5 - J ' ;
modoa Pl sac et EOnS! s FERICel bR Wation means for

-0l gher t 0 n the first wreless _
oY 3Top AR, RO P oM indd® jalf qubStes hndSRameans for
cq(i rises contr.ol.. rrearpls for selectively transitioning .
Y5 cCorup YRt Methpbienaase halian psingaalleast emedof first and
wi rel ess nodes. The wirel ess handset neans conprises . -
EERNAoViIrpeaRIMofes. sEeserard witelessimodmiag 4 lyeeater range and
W rel ess handset neans between the first and second
highen eperatind @oweTtileare et first wireisss rpelect s one of the
‘first and second wireless nodes for operation based

on a [0016] es$n sitEeRkeALFIGHE BRLYCaT: ises control
station neans and the wreless handsetléﬁquﬁgﬁé%woénp”ses control

rROAS edr §@é@lﬁ/e?f 'lr%ﬁ%ﬁionf?@.eth%f %é&e.a{agiﬁﬁgnaﬁg%%gﬁgggn the first and

wirel ess nodes for operafion base )
RSB R B I e an Seeres commal means
60 rs]tere%ltivgl?/atr;asnssiﬁé:%%tgSthgnv(\e/irglfestshr?arzciisre?tmggr?s between the first énd
'second wireless modes. The control means selec_ts one of the fifst and second |
~ wireless modes for oheratibn based on a wireless signal -strength betweeﬁ the
base station means and the wireless handset rﬁeans.' The cdntl;ol.means selecté.
' ope. of the first and second wireless modes fdr operatioh based oﬁ a Wire'l-ess
-signal strength between the wireless handset means and the baseIStatio.n :
.means. | |
[0011] In other features, the control meaﬁs selects one of tﬁe first and
* second wireless modes for operation based on a.data.-error. fate’ b'étween the
base station means and the wireless‘handset means. The.control meaﬁs 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



second wrel ess nodes for operation based on a, data

error rate between the base station neans and the

wi rel ess handset neans. The control neans selects one

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

based on a data error rate between the wirel ess

har]dset ans zl-x d I}jle bas sta hon mea The first 4

Wi ¢IE$% S2006 i Blue %‘Ptue?%P rrE P ayfcon h‘@'@'@é%r{aode operates at
Wi rel ess  node operates at Ieast one of 900 MHz, 2.4

legst anel/abro®) dideiz2.4a6HZ ast/@nB.8oGHe Atileast one of the first or
second wirel ess nodes is conplaint with | EEE 802. 11,

s8e2nd 1wireRR3. hiodes iSWbrdlant e BORE1B0D.11[ 0832k 1hn 802.11b,
other features, the base station means includes first

gdgansgedﬁbegogmaﬁs for comunicating with the control
nmeans and for transmitting and receiving wreless

sign ing t ess, node_and sec
trangbgi VE ﬁ% ﬁ@ ; eaéld}r%?u h?:eat basP V\Pt@ﬂof‘hén%iﬁ rigFludes first
rreans and for fransmtting and receiving wreless :
tEGNegIver (R HQO%Q‘HH@&W‘J slitadbe meaeol regus)andior transmrt’ung
ot her features, the wirel ess handset neans includes
and geceivingnydedloss sigaals fieingc dherufiist atviralesei hiodeheand second
~control neans and for transmtting and receiving

trirTseERes nedayaios cosinmenitaiing Wi tﬁtthéﬂdoﬁh@ﬁme'aﬂ@earhoaf&q tra'nsmitting
second transceiver means for conmunicating w the

dreniocalvinpafiIagdidilis LEREIRbIddcRd i rgﬂegs%%'d i ng

wi rel ess signal's using t secon ess rm e The

base on de tran er means for
80881 | ngn TR [4dteine ' hgRgeqigmeans includes first
tlsel ectivel t‘gnsm tti ng and rece| ving wWreless : '
S UENG RECFIMWICRING WiHB tBe conlolneane andiedtransmitting
The wrel ess handset means i ncl udes transcei ver neans -
angh reediMing vdraless Wanels h'éSldgntha)lflra’reamselesﬂj rhode, and ‘second

selectively transm tting
transceiver means for communicating with the control means and for transmlttlng

and receiving wnreless signals using the second wnreless mode. The base station
means includes transceiver means -for.Communicating -with the: control means
and for selectively transm:t’ung and recelving wireless S|gnals using the first or
the second wnreless mode. The wireless handset means includes transcelver
| means for communicating with the control means and for'selectively transmitting
and receiving wireless signals 'usin_g the first or the second wireless mode.
[0014] A method for operating a wireless phone' system comprises
provndmg a base station and a wireless handset selectively communlcatlng thh

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



and receiving wireless signals using the first or the
second w rel ess node. [0014] A nethod for operating a
wi rel ess phone system conprises providing a base
station and a wirel ess handset; selectively
communi-cating with the base station using at |east

sefextiol the setoan timtesmodertelese d1g@eser Bifge and higher operating
sel ecting the second wireless node to have a gr eatg

-pfowmherﬁlﬂqéﬂflx%hanrép&ﬁﬁbheg power than the first -
W rel ess rmde 0015] In ot her features, the nethod

i ncl ctivel rans on| e ,base st at

pet vddi Phe hbheer f#&*lgsao ihd AR IS84E) Pansitoning
t.hod jncludes selectlvelytran5|t|on|ngthe -
4585 8lalan dReiwessr (e firstand isesendiirelees gnddes. The ‘method

W rel ess nodes. The nethod includes sel ecting one of :

in¢ledes rasleciivaly repstidning éhessirelodeshdrdsedpesiatdednthe first and

based on a wireless signal strength between the base '

setahd onirelass trhedes.r eTies smbmads RicludBesaRERS gdrléc'ogg@é first and

sel ecting one of the first and second wirel
n d el S str engt h -
SHEPnEPRIBleS IrtRe ) dBerdidrt b%‘?’?ﬁebﬁaéewgeegﬁs §1nahestrength
des s Iect| one, of the. first _and second
bmg%g tb n%%t% Sft% oEHeJ: gtt"? ofirg/gse %’l‘fjs&tdat &eemadhod mcludes
e between the base station and the wireless
Sﬁ%ﬁdggtonﬁﬁet%f'%oﬁﬂ%éﬁm wdiglesst meglesrior afperdton based on a

first and second wireless npdes for operation based

wirelessazignaleatrangth detween Weewirclessviiareises anband $ake bn. The
the base station. [0016] In other features, the first :

methed einsiutedeseiecBhgiesmotdf aRirsaRhd sgg@né%l?é]gss modes for |
wi rel ess node operates at | east one of

opbratRRdbePod a St eftbr Feﬁ%sﬂet\gggn Qhetdn}%ﬁzgg?on 2hd the wireless

second wireless nodes Is C
handset. The method includes seleotmg one of the first and second wxreless.-

modes for operation based on a data error rate between the wnreless handset
and the base station.

[0016] In other features, the first wireless mode is Bluetooth comphant
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 complaunt wnth IEEE':"
802.11, 802.11a, 802.11b, 802.11g, and 802.11n.

[0017] A wireless handset for-a phone sysfem comprises a wireless
transceiver module that transmits and recelves first wxreless S|gnals in a first
wnreless mode and second wireless signals a second wireless mode, Wthh has a |

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



802. 11, 802.11 a, 802.11 b, 802.11 g, and 802.11 n.
[0017] A wirel ess handset for a phone system-conprises
a wWwreless transceiver nodule that transmts and
receives first wireless signals in a first- wrel ess
node and second wireless signals a second wrel ess

MR MhiRinkakawitdr gl Wrete@%gﬁaﬁs‘é’elbérgﬂﬁfduﬁ@%rﬁf sﬁ/ﬁches the

power than the first wrel ess node contro
B DR P Bl B R B E R T Pet Tt ane
seco

i.rele 0 In other features
cont 1Vg‘}t)ddpeo%’ﬁr f%#?' &l?]s§°ﬂtaﬂld§5td“l%éqfe@?|‘0’€ﬁ§?55 handset
transitions the wi reI ess handset between the first and
selectivrly Wiansitioas thawdedessrhandsaitbetweendine &rstremassadomaswireless
the wirel ess handset between the first and second

muddes| eFhe nomtisl imodels poarssiions thevwieliesss handseiCiostiveen the flrst
signal received by the wireless transceiver m)dul e. A

aRYl S§EIBROTRFISES rhbedVin eﬂe@ﬁ‘gns@%déet\n@@ss EPntrol signal

conpri ses a base station cohpri si ng a contro

e B BB s R B s

erates_the wirel ess node control signal. The _
hgaﬁ%%@”i&b@t% COTPERS RdiRfestadien canaprisieg ¢f cenfeol module that
first and second wirel ess. nodes for operation based
selechvely rienaiiions graalbaser statjon hretweeanthiehérdheared seabhodnwireless
and the wireless handset. [0019] In other features,

mduescan thelt gepdrdtes the Wieldssmosibaidrgi] SRInE! $heQﬁfhtr@ﬂ module |
~the first and second wirel ess nodes for operation-

ob@reHaRtseM éeﬂ’ec%%nesbtgth%' firgt %ﬁﬂ%&ohﬁt‘)oﬁ_ﬁ@ss r?1":Fc%des for operatlon'

wi rel ess handset and the base station
bé‘g%délr?gm %’M Vits %’gssgs@%g?tstrgﬁbﬁtcbgtv?ene% 91f Egsee fstegtlsotn grq the wireless
handset. | |
[0019] In other features, the control moddle of the lbase"station selects
one of the first and second wireless modes for operation based on wireless
'signal strength between the wireless handset and the bas'e station. The control
module of the handset selects one of the flrst and second wnreless 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 flrst 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 i.s Bluetooth compliant.

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



operation based on a data error rate between the base
station and the wirel ess handset. The cpntrol nmodul e

of the base station selects one of the first and

second wirel ess nodes for operation based on a data

error rate between the wi reless handset and the base

Gilat iraneaftOBRODf tie aisher JeahdrRFelet8endddsls: &bﬁtgla?ﬁtswith IEEE
node is Bluetooth conpliant. The second wreles

I t fy 190 :
e 5% 1 2a L oo a8 il apeith BN T ?%55 fansceiver
th. | EEE 802.11,. 802.11 a
M@%g“@rﬁé%ﬁas@g@z“wffwﬁr%ﬁe CrrBHaiss e, Wifa dbpyaitol module
e incluydes a first transceiver that comuni cates
awF’t aj ifnsais; and rBaRives viFrlesmsignalamsing theafist wireless mode,
receives wreless signals using the first wirel ess

andde,secand tearseedred thannemenveicatdsanits ANBLIUNEN ¢hodiiband that
the control npdule and that transmits and receives

trwnsﬁ*htes§nc§lrg<§\§tl/§s witdMkd BRINSRS 01 gV‘tHees&,so?]dTW?r%tesEhﬁtode The
W rel ess transcei ver nodul e includes a transceiver

V\ﬁﬁéﬂ’ésscﬁ\ﬁllg%%/’er\?éi Bodid hwcﬁtzk?e %oﬂéhs)der\%?’dt]hgg g%&drah%rpgtes with the

sel ect transmts and recelves wre

: cond W rel.ess 0021] A
CUF‘*J@?’EQ?U% %@‘iﬁtatf%‘?’e SRl Han §9§t5e%ﬂ£otﬁ$6rve[§éwrdp$sseeels using
ceiver nmeans for transmtting and receiving first
tr\‘/ﬁ ﬁlré“‘l Q§§e§<pr©d1y|rr§les,s BOf@rst  wirel ess node and second
Wi rel ess signals a second wirel ess node, which has a
gr eal@21]angd witeldssghandsgtefat anghposesystdtancoi®rises wireless
first wireless node. Control ~neans conmunicates with

traheceivee hestst foansosinviging BAGSrekai |Fs‘thhr'ﬂ§ie§§% Ogenals in a frrst
handset between the first and second wreless np

wirefs3dImbae %hﬁ%fecﬁﬁatMFééss E%a‘t:sogts%%nm?ess moge whrch has a
Wi rel ess handset
.greater range and higher operatlng power than the first wtreless rn_ode. Control
means communicates with the wireless transceiver means.for's_witchin'g the
handset between the first and second Wireless modes.
| '[0022]  In other features, the control means of the wireless handset
selectively transitions the Wireless handset _between the first and second Wireless
‘modes. The control means transrtrons the wireless handset between the frrst and
second wireless modes in response to a wrreless mode control srgnal recerved
, by the wireless transceiver means. A. system comprises the_wrreless handset
" and further comprises a base station comprising control means for selectively

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

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



selectively transitions the wirel ess handset. between -

the first and second wireless nodes. The control

means transitions the wirel ess handset between the

first and second wi reless nodes in response to a

wi rel ess node control signal received by the wreless
handsistesdvets grRaoSthe/Nisy Shers sl Wieiest hfodbs %reééeratlon based
handset and further conprises a base station

of WIRIIbSd & nﬁpﬁ%@tgrﬂ'@\ﬁéeﬁ e %EES%H%% %{nd the wirgless handset.

tranS|t|0|ngt ase station between
for W reless

fne)gg | o%%]r e: l%sstaﬁgﬁleg’lﬁl?egsd&%tqo& er at| ngf l&}eeba@ station selects

handset sel ects one of the first and second wireless S
Pr%o%fs?l@o?"%p@ﬁ%tﬁe&ﬁnga‘é’é’@'esennwdleél fossoparghian baseshgnhwireless
bet ween the base station and the w rel ess handset.
sipoebsirengthovéterceneiheuriesiess Inancest andl the daseftatie. The control
base station selects one of the first and second .

maanel € thaTheAgsétosciBpR! 8ht UT PRSHS! %‘i‘ld"‘sécf‘orﬁaz%re?és%nﬁlodes for

strength between the wirel ess handset and t

I set _sel ects
°ﬁ“f"""d?'ﬁﬁ FFfot VAR P TP Kok sHRLRE A fpE ke R wireless
t tween the base station
nafgsd ot SR T Raha PR Sleldh shlata dse phane first and
base staﬁlon sel ects one of the first and second
SqFNY wdielersyBwdesy f%om%rﬁllorm haseddonra datmearosrmate between the
rate between the wreless handset and the base

- wiselgssohandseieand rtee hdseebtsionnode firsBlwiesless mode is Bluetooth
conpliant. The second wirel.ess node operates at | east

campliait. 908eMitond. #ircldds ABELWBpdtafsCHE 1o dr%aéf 9@BGMH2 24

of the first or second wireless nodes I's con‘p

GWZt BndfekEs 808 A—)to?ea%l[ of f%heljflr& %%c g%lééaless modes is

.11 n. T0024] I'n ot ures

CHRBPIITIEEER (LT ). HEE T o

tr a”ﬁiﬂzé]' "Yn orlpler features, the wireless tfansceiv’er means includes first_
transceiver means that- communlcates with the control means for transmlttlng and
receiving wireless signals usmg the first wireless mode and second transcelver-
means that communicates with the control means for transmittihg and receiVing
wireless signals using- the ‘second wlreless mode. The WIreless transceiver
means includes transcelver means that communlcates with the control means for
selectively transmitting and receiving wireless signals using the first or second
wireless mode.
[0025] A method for operating a-wireless handset for a phone s.ystem-

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



receiving wireless signals using the first wreless

node, and second transceiver neans that communi cates

with the control neans for transmtting and receiving

wirel ess signals using the second wirel ess node. The

Wi rel ess transcei ver neans includes transceiver neans

wiialess onorimandisesond wWireldrs gnals @ semeaswireless mode, which has a

sel ectively transmtting and receiving wireless -
gt faridgd Badt h%hfelr reraings SRORS tHY A ITstTRABless mode; and
0025] A nethod for operating a wreless handset for a

'm%rﬁngmt 69 rﬂsrtwgsﬁ 3 .stsmeée\soha%?é@é& gta%esnd

recel vi ng first wreless si

i 1 o1 O026hodn Qﬂ%ﬁ?eﬁgﬁﬁﬁes“tﬁé'wﬁ% ot PafisksCoabanghe ransitoning

operating power than the first wrel ess node; and

©iRi WiEtieny hangsaibefueendbe isstnantheeeond wirglasssmodes. The method
wirel ess nodes. [0026] In other features, the nethod
inokideddmansdlaning thed wirelese iandset bgtwéehetha firet 888 second wireless
handset between the first and second w rel ess nodes.

- FbelesBh hedpohsis kel dewirkleaRSnbHeNddHrd] r&‘j‘&;ﬂﬁlrr%béﬁéd by the wireless
handset between the first and second rel ess

tbé‘nscﬁez% AGd tél%saTh‘é e .H898e§ @Ehrepiltl@' tﬁ% \Hg%l%gg’ Irr\tloéje control

transcerver

udes generati th W|rele e control sig
B 0SRe S BEES S " RSt R s Gl dB0ea e first and
one of the first and - second w rel ess nodes for
eFeIesss gnoees . fop qaraliessbasaghain s véreless signal strength
bet ween the base station and the w rel ess handset. The
betwesa theclhages statioheand niheondretfsst hanfisstst B rae@eadincludes
Wi rel ess nodes for operation based on wreless signal

- sdleetiy bnbesMerRD fitdiCavd Isebsss APEIESEImadss ¥68 op8SRion based on
- station. The nmethod includes selecting one o? lh%%
wiréleks %Rﬁ\aﬁ ‘éFr@Hch"‘bétWe%ﬁ%h@%F‘e?esé)handset and the base station. The

method includes selectmg 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 selectlng one of the first and second W|reless

modes for operation based on a daia error rate between the wireless handset
“and the base station. |

[0027]  In other features, the ﬁrst_wireless mode is'.BI_uetooth eompliant.

~ The second wireless mode operate.s 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._1 1, 802.11a, 802.11b, 802.1 1g, and 802.11n.
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operation based on a data error rate between the base

station and the wireless handset. The nethod incl udes

sel ecting one of the first and second wireless nodes

for operation based on a data error rate between the

wi rel ess handset and the base station. [0027] In

ot he[Q@ZBYt ur ASwilehsssf ibagk WidiRIreS6r P dshdrie Blyd fttrﬁowm rises a
corrpl ifant. The second wirel ess node. operates at | eas

%ﬁr?@&:e% mgdﬁeﬁg@t AL s 2l 1o %ES%%\ﬁlgec’l%eg ’A‘anaxs ina

i rst or second w rel ess modes resdd
th. | EEE 8 11, 802.11 a,,6 802..11 b, 802.11 an
f'g% Wigless mg FO%]S%O r Wirelesspsignalst iy F‘oﬁecqr@r Wéreless mode,
haone syst em conprises a wreless transceiver nodul e
has o GfPRier dAa0PeRRd ighdT preralingepawer Hiagnttles firat wireless
a first wreless node and second wireless signhals in -
Mo dse cAmpnivot sloskie nomeunivdtis wittatheawigeless eansesiger ardiule and
hi gher operating power than the first wireless node.

thhateaitcheb the ke seRRbstiaabahviH&t értbesé[f]tﬂcfr@ Rades.
transcei ver nodule and that switches t ase station

bet he f| cand In.o .

f eat res Fing (g:tg%{ ?ef}ﬁu 5 H{éec%ﬁw?qﬁ'eoé\ﬁ' i@%wﬁg%és base station
selectl transitions the w reless base

sBBHAN wARIESH fFe i bise  Sialibn detees, Bealmecs! second

The contr ol m)dul e transitions the wirel ess base

WEIRSSo MOgRs: we ERe t BeNtrelr Broduiel tsansifichsnithe | wislerndease station

in response to a wirel ess nbde control signal

bewresry ik fiysttard wecehe seirdless suedaein ragpdnge B 8YoikEE5s mode
conprises the wreless-base station and further

connpirsigest raceived! Bsmchandieet thofebivel Rbdle C ?\ng 'Qem compnses '
nmodul e that selectively transitions the wre }é '

T RS e PO A P PR P
control module that selectively transitions the wnreless handset between the flrst :
and second wueless modes and that qenerates the wireless mode control signal.
The control module of the w1reless base station selects one of the first and
second wireless modes for operation based on wireless_signal strength -between
the wireless hands'et and the base station. The cohttol module of th.e wireless
handset selects one of the first and second witeless modes for operation based
on wireless signal strength between the_I base. station and the wireless handset.
The control module of the base station sel'ects 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 'tnodule of the Wireless ‘handset
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The control nodule of the wirel ess base station
sel ects one of the first and second w rel ess nodes
for operation based on wireless signal strength
between the wirel ess handset and. the base station.
The control nodule of the wireless handset selects

Fated$ ohbeoffthé Skstaitll SesRAWbIEs) e8SddRe D) fe?%’uon based on a data
operation based on wirel ess signal st rengch

S A el SRR Yl MR M aseL of (e
on a 4§ﬁ§0§ffﬁindravr“ér€%?$§éﬁ‘e’3iﬁs dFIERS Gioteniraeioaih sompliant

he base station.” The control nodule of the wreless
dieseaondiwreless sadaaBorHes AbICET ene ah808 &tidnc2.4 GHz and/or 5.8
W rel ess nodes for operation based on a data error

1Gitlz. Hetlnesnondef tias érstartsemonandiré|bss widddsegScomplaint with |EEE
handset. [0030] In other features, the first w reFess

Bodet i, Sg6h Ulfﬂaocgd? PWDBOQWH&O anme B%QCPI'PP' "‘Tﬁ@'\&ﬁélegs’dt?anscelver

oper at es; [ east one of .4 GHz and

_%dul@‘tinblﬁﬂés é’rf‘i?sttoti'an%‘:el el rfﬁ%gggnﬁuni ?iﬁfsigd:é)nirpl module

nodes i's conp

8 n 02.11 n. .The wirel ess transcel ver
%%iiuﬁl@t Jti?o%mi%saa fIEFelves r"%ih%@%? @@”ai%aﬁln@oiheuhr%amé@ess mode
wth the control nobdule and that transmts and
Pedef \RESORM Y EaRsoeivEr dhat sotnujcates With $he \Woneoéssodule and that
node, and a second transceiver that comruni cates with
tie@sovtst and revelube wirelegshaignaly aspig the @é%rfdewﬁb}é%% mode. The
Wi rel ess signals using the second wirel ess node. The

Wifetd &S Fah5E6166€ MERIuI TRk @ d ﬁct'ra’r?&%iv%rt péﬁé&@iﬁiﬁﬁrgmes with the

that comuni cates with the control e an

e8hesi r'nYS@[ibé LARNHT LGBt BERLVRS a\Mdr eggﬁlﬁa%%qe% signals using

using the first or second W reless no

m%g%sgézsgggﬁd ShAldRNaEgL @ phone system conpri ses

[0031] A wireless base station for a phone system comprises wireless
‘transceiver means for transmitting and reoeiving f.ir:st wireless signal_s_ in a first
wireless mode and second wireless signals in a second. wireless mode which
has a greater range and higher operating power than the first wrreless mode.
Control means communicates with the wireless transceiver mea_ns for switching
the base station between the first and second modes.

[0032] In other_features, the oontrol means of tne wireless base station
selectively transitions the wireless base station between the first and- second
‘wireless modes. The control means fransitions ‘the - wireless base station

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

12



transcei ver nmeans for transmtting and receiving first
wWreless signals in a first wreless nbde and second

wirel ess; signals in a second wrel ess node, which

has a greater range and hi gher operating power than

the first wireless node. Control nmeans communi cates
cantrbl sigeawiecelvesisby it sdetlessr trapsoeverf meassl 1A RBYS@M comprises
the base station between the first and second nodes.

tHdWdlednbatdetatiwabHa gsrthbhecRiises! a Wl@l‘éssoﬁah!i@et Comprlsmg
wirel ess base station selectively transitions the

o8] BRRr A8 AD ARG o 1) o A5 RBcen e i
530 e L BB Bl Rl s

cont roI signal received b){ the wrel ess transceiver _
nmeand0033] sy sieptebiRAtHERSss the Rentiplrpass obalse witekdsdvase station

and further conprises a wreless handset conprising
sel@ots anenvhrtbe fiust seidesecord ywitelassirhbdes rfor tdpration based on
Wi rel ess handset between the first and second

wiigledesi nﬂvﬁ%&\g@}ﬁ%eﬁ\ﬁée@ﬁﬂ@(mlé& HdtRiset BAHGRS b'é‘%gest?tlon The

control signal. [0033 In other features, the co

| cHﬁﬁst nda Oﬁsh%f‘% sgaﬁﬁnég . Egl@ctss%l %C%)f tﬁ E@L&’}Sﬁ second

first an secon ess no or op
e w rel ess handset

s BodisIng) gle?r%lﬁoﬁ%ﬁ%sbee ?:.%??vgtre Reaisnel Simegth batween the

W rel ess handset selects one of the first and second

base jtaiQn apddEerwirelspeandsat. bdbedcairalimenes of dhgrmise station
strength between the base station and the wireless
salectisene oftte tishandlsecoadsvicdleshmdueseos bpeiation based on a data
selects one of the first and second w rel ess nodes for =~ .

enpe fatel KW aA dite Wireke dtath@ndset BAH th&bBsBENRSEN THE control means
Wi rel ess handset and the base station. The cont roF

- ofMB SvireM s Hﬁnd‘ééteéeﬁé shﬂ{édéﬂhesﬁ Fry 88 VJI%?GSS modes for

first and second wreless
Operation based on a data error rate between the base statlon and the wireless

handset.

- [0034] In other features, the flrst wnrelesé mode is Bluetooth
compllant 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, énd 802.11n. |

[0035] I—n other features, fhe wireless transbeiver means inbludes 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 recéiving
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operation based on a data error rate between the base
station and the wireless handset. [0034] In other

features, the first wireless node is Bl uetooth

conpliant. The second wirel ess node operates at |east

one of 900 MHz, 2.4 GHz and/or 5.8 Giz. At |east one
witelessesighalstusing teoeebivd wiskless modes i sTheomitelése transceiver
with | EEE 802.11, 802.11a, 802.11b, 802.11g, and
ngghslibcludelsQed Hceiver ohdwts fheaiconesunichesmviie11€$ sontrol means for
transcei ver neans includes first transceiver neans

sbRtivelMmaiid ARl R§ andt fecbhmtgg:%Ferl [ng the flrstt {or second

transm tting an recei-ving wreless |gna?s usin
vhhﬂéger H?Iess_node and second transcei ver neens_that
conmuni catés with the control neans for transmtting
| ess signals u3|ng t he second

and ving - 13, W,r
W rel[éégé]m)dg mﬂigo% QefeP@%rs?'f‘ afsWifelass basargiation for a phone

i ncl udes transcei ver neans that comuni cates with

Sy$ie Mt 6AMPoisesateetively tragreiting eng receining first wekesd sngnals in a
receiving wireless signals using the first. or second
fivgtr elreless nbele  ROO IG{coAdnwirbledsosignaiy &t iangedond WAt8Ss mode,
base station for a phone system conprises selectively:

wihien st 4| dreadtdrang@ehnd Highdr § e?’&t{n@séé\ﬁe?'tﬁf}?ltﬁe 'sPwireless

first wirel ess node and second sl gna

n%%‘?'\d\"év{n?érﬁﬁ HPHEse s% rl%e!%\?]%]eﬁ t@%?ﬁét?abor Sk eggrggdes

hi gher operat| g power

and hi n se station between the first and
secoi‘#’#@d H.' ?gﬁé%atf"hesot @Melogdinekides Hansiioning the wrreless
i ncl udes transitioni ng the wireless base station

bpge piaien hriwaansihediat ard saaond métedass modes. Theemethod includes

met hod includes transitioning the wreless base
tf@ﬂaﬂloomgoéte/mrelesﬂa bleisesstation seto@ath Mg @reSand second wnreless

modes in response to a wireless mode control srgnal received by the wireless
transcelver module The method includes generatlng the wireless mode control '
3|gnal usmg a wireless handset The method includes selecting one of the first
and second wireless modes for operation based on wireless sngnalj strength
between the -Wireless handset and the base station. The method includes
selecting one of the first and second Wireless modes for operatibn'based on
wireless signal strength between the base station and t.he wireless handset.
[0038] In other features, the method includes sel_ecting 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 method includes selecting one of the
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nodes in response to a wWreless node control signal
received by the wireless transceiver nodule. The

nmet hod i ncl udes generating the wrel ess node control
signal using a wireless handset. The nethod incl udes
sel ecting one of the first and second wrel ess nodes

.ﬁgé%{ \%ggﬁé‘%he Wi r ess a&rse{ Pscﬁ)oesf%ﬁ(ga o rdetogt Aoflatargyror rate

thod i ncl udes | ec |n one of the first and second

%?féé@e %ﬁ%§taf“8|" &t 6‘?‘1'96% 8adet. wirel ess si gnal
strength between the base station and the wrel ess
handig@39][ 0088dthen featheas, ﬂleeatflm*te/slreletmmm:tmlecBluetdaildemmpllant
sel ecting one of the first and second wi rel ess nodes

- Thersarpedatirelasbaseid operatatoalegsl Ofie BRYGO Wzvez?n Gh@ and/or 5.8

W rel ess handset and the base station. The met h

Ghel W!Qéa§teér?é3tof e Ase o?fseEBﬁgavée JE%% .Tcﬂoa dig co?ﬁﬁl%ﬂﬂ with IEEE

wi rel ess nodes for operation ata err
t t the wirel ess
SPgnﬁ‘SeS{& Y%S%&Jtzh\e‘n ‘ot %ef’t%a ?{h@the first wireless

node h co liant. The second w rel ess node
operzg{)@%‘ﬁa F%ﬁ@?r &h’ df O RPAingDIYy pfcibe apgsent gngention wil
GHz. At least one of the first or second wrel ess

besaes arPareRbiramihedatailad-descrigipniproviglen. Heremaftef2itishould be
b, 802.11 g, and 802.11 n. [0040] Further areas of
uapptstoadithat theobetatied pissseption andrégeaificbkdmplRec Witle mdlcatlng
apparent fromthe detail ed description provided

tier gieferré @ embbdiiamt! &f be URESTtRINOOrdt rPn‘gi‘ttenﬁ Wﬁ o purposes of

detai |l ed description and specific éxanples,

ihRta88h 'dﬁg/e%h@gré)h&f .ﬂ(ér%%d%gqﬁﬁ,& %$ng{6 éﬂﬁSIﬁln\z/Pe £ion,

are inten pur poses
are not intended to limt the scope of the inventi on
BRI EF DESCRI PTI ON OF THE: DRAW NGS

BRIEF DESCRIPTION OF THE DRAWING_S_
_ '[0041] - The present invention will hecome rhore f'ully. pnderstoed.from
the detailed description and the accompanying drawings, .wherein: | |
[0042] FIG. 1 is. a functional block diagram of.a wireless phohe system
according to the prior art; |
[0043] FIG. 2 is a functional block dlagham of a wireless phone system
accordlng to the present invention;
[0044] . FIG. 3 is a more detailed func_tional block _diegram 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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[0041] The present i-nvention will becone nore fully
understood from the detailed description and the

. acconpanyi ng draw ngs, wherein: [0042] FIG 1 is a

functional bl ock diagramof.a wrel ess phone system
according to the prior art; [0043] FIG 2 is a

fur blask Ralbl keSS PN o
nocorapadl o e5%r25§éﬁf“rﬁ>ﬁ9§ﬁ¥“%0% *i3gtn "6 &/Base station with

nor e det |I funct| | ock diagram of the

. rwa;tglr Qtae B‘F‘S&?il"éth Qlaé(&!B‘P‘éﬁ’ AgNire); one

i npl emsntatlon [50045 FIG 4 is a nore detailed

functl0BAZ] bFHek 58 isgeafunstionak bloskr elagesm pbloaebases tsetion with
of FIG 2 according to another inplenentation; 15
askee MmddeGorfml iandaa handsetanied silveGodl aemHEN of a base
station with naster node control and a handset with

sl avgopndp centr 8G id QOfHctBhG bﬁ%k' §la§a§rﬁn8ft botg%e station with

bl ock di agram of a base st ation

e _node control; [0048]
rﬁ?@%%@@rﬁigéjn@ ﬁ%@gggﬁ"é’ bI % {8 ”%@Dam of a base _
stati i th . CO a handset with node
cont r[§ﬁ4g\1 E@D'Fg&an%éﬁrﬂi% Wekans diustiating steps of wireless
il I ustrat.i n%ést eps of wireless node selection based

neede salgstion SpOOSURNELEBNd 7A and 7B are flowcharts
illustrating steps of wireless node selection based

on dd0@sef r oFlGat A 8ETAB EDeDESURI AT INsEatiigEsteps of wireless
PREFERRED EMBODI MENTS [0051] The fol | ow ng

niese selptiion babed b dtafepfor edtecmbodi ment (s) is

DETAILED DESCRIPTION OF THE PREFEHRED EMBODIMENTS
[0051]  The fo_l'lowing description of the _pfeferred émbodiment(s)j is

merely exemplary in nature and is in no way intended to limit the invention, its

- application, or uses. For purposes of clarity, the same reference numbers will be-

used in the drawings to identify similar elements. As used herein, the term
module and/or device refers to an application Speciﬁc integrated circuit (ASIC),

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 functionality.
[0052]  Referring now to FIG. 2, a functional block_'diag'ram of a wireless
phone system 50 according to the present invention is shown. The wireless

phone system 50 includes a base station 52.and one br more wireless handsets
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merely exenplary in nature and is in no way intended
tolimt the invention, its application, or uses. For

pur poses of clarity, the sane reference nunbers wll

be wused in the drawings to identify simlar elenents.

As used herein, the term nodule and/or device refers

foo 5dnt,appi2i cat aod Fhblidallectivelpgriaeleds diarasiets GABlI GEach of the
an electronic circuit, a processor (shared, dedicated,

viifelgs® iahdasd mmclwdéh@trecﬁa@éab% bBRBelf 580N,656-2, ... and 56-N
software or firmnare prograns, a combi nati onal Ioglc '

€bl'fé‘d#|‘vélg/rb|3‘%\‘tjéc[%s gkherrmiphad sfa&omﬂ?gngfﬁoﬁur{e%?édng&,qu%lephone

t he des functionality. 52] Referrin

FRozn o LBERAELI oS, SHBAT Seufe 42 Sl ranasrs

shonn The w rel ess phone system 50 i ncludes a base

¢'eelivel camanigrieals Wirsleas i ysin@ gest t?é&%%feﬁ%conﬂamff@lfess links 60
54-1, 54-2, ... and 54-N (collectively wreless
ma%etssnl%bye.desadhe@foeimfe Wi rel ess handsets 54

i nclude a rechargeable battery 56-1, 56-2, ... and

56- N [0058] | ept iored yerhBodiatdres thé) basestheee 52 AnPnhe2wireless
is connected by the telephone line 20 to the

HelRehen %o%&ﬁn'&a?é‘usnﬁ?f{th@%ﬁ ﬁl}é\ééé’ﬂné%v h\@"-\&l?él%sc' handsets -

handsets 54 selective conmmuni cate w re

SR AR P %%%%ﬁﬁ%ﬂ'%ﬁgg g B taf* Ba'h e

st a‘ti on g n] the w reI ikNﬁdset 54 cormunl cate )
WEFRES 'ﬂ'ﬂ ¥ Ar'SWV RPYE[ ¥4 %Snik“ Bfl thasagond|wisgless link is a high
handsets 54 are located within a predeternined range
RAWehavitsiess dinkt | omhg2bagdestatiost 52wiand| #ws Wirelless shandset 54
l-ow power wireless link and the second wireless |ink :
aasnm@muhicgle upiogethe sedoeldewiselbblink Tite D &5 wirbRIss Ml rifsets 54 are

and the wirel ess handset 54 conmuni cate using the
Isestetdowtsidr! 85 % IprédetéRamddneard @ afe HasWSRitorr%22" 9n some
implementations,. the rang.e is determined based _on' signal'power that is received
by the base station 52 and/or wireless handset 54, _alfhough other methods may
be used. For example, the first wireless link can be a Bluetboth wifeless link,
which has a range of 30 feefc. The second wireless link can bé a high powér
wireless link such as a wireless link ,6perating at 900 MHz, 2.4. GHz, 5.8 GH.Z.
and/or other operating frequencies,'whi'ch have ranges greater than 30 feet.
[0054] In another embodiment, the base station 52 and the WIre.less
handset 54 communicate using thé first wireles-s 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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| ocated outside of a predeterm ned range of the base

station 52. In sone |rrpl enent ations, the range is

det ermi ned based on signal power that is received by

“the base station 52 and/or wirel ess handset 54,

al t hough ot her nmethods may be used. For exanple, the
heindset 94 cehessnicatiusiag the sacBhd etinnéds Whik alhesshbiddta error rate
whi ch has a range of 30 feet. The second wirel ess |ink

of an bﬁst@vﬁél@@sn@r\ketﬁetv\)@ehethésﬁrrél'e@g l'?aLHb%e 58 aMd BlFBSse station
_ Irni operating at 900 MHz, 2. §|z dw

t h have ranges greater
St@hlgrrgr%o 22%“ 5%[ %ﬁﬁ%ﬁﬁéﬁ% rxrlr\iieyrtgerrbodl ment, the base
W_rel ess dset 54 c mrunl ca
32??'&8@%@% F‘%{é{\tﬁpewg’s? Hg an2 aMP4E adiaed mceonal block
of the first wireless |i nk bet ween the wirel ess
dagragLekong 'faﬁtr"ﬂwatsa@@f Hawirelessophene bystemt tfanlG 2 is shown.
Tpredeterm ned error rate. The base station 52 and the

vier asas station Sunidedesa aomtraimoddle 8Ging ddnerofs6pBfhtion of the
wireless |link when the data error rate of the first

base eltatiks 52N Heetowmen ntdsmnéwa“oeécﬁﬁﬁqd?ﬁégiéshmh%rgﬁgcé i0&r 82 and

base station 52 is greater than a predeterm ne

afhﬁénrgﬁ %ﬁgrl@ﬂncﬁg:e%éty@g g@rﬁ a sg tJ:rl] gnrle% S5, llr]r,ﬂ{:\(vgt?l_ ZIE Eggisﬁé4 using
N DAL TS oRrEa e o LS eicmnvi

base station 52. The control nodule
°§§e9r;radtﬁﬂtl oﬁrni'rgéttt%g%mqtt as &y kgaradl, veicraphamedandint ethex iBguts either
V\,hl ch selectively generates a wireless link with the
disgeihs et tgaugkianyinpti/ostpubintesace idovéiake)s STHOE8RtrolTARdule 80
control nodule 80 al so comruni cates with one or nore

commUrscaAB s swith casputs keg/ pach a%i £<PRARBE. digﬂé?rb%ln@ﬁting, and/or
inputs either directly or through an input/ou
othﬁrefuftrﬁms elithel dFBemdr thFggHE ARtA Ry STREW rﬁteSr%ce not shown). The:
base station 52 includes volatile and/or nonvolatile memory 90 for storing volatile
and/or nonvolatlle data respectively. The base statron 52 also includes a line |
connector 94 for connectrng the base sstatron 52 to the phone line 20.
| [0056] The wireless handset 54 includes a control module 100 that
controls operatron of the wireless handset 54.. The control module 100
communicates with a transceiver 102 and antenna 104, whic_h' seleotively
generates a wireless link with the handset 54 using the first and/or second |
wireless mode. | The control module 100 also communicates with one or more

inputs 106 such as a keypad, microphone and/or other inputs _eithér directly or

through an input/output interface . (not shown). The control module 100
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communi cates with outputs 88 such as a speaker,

-di spl ay, backlighting, and/or other outputs either

directly or through an input/output interface (not

shown). The base station 52 includes volatile and/or

nonvol atile nmenory 90 for storing volatile and/or
C?lamlﬁl'%atﬁﬁélv'élapatpqi%éQ@&qc\hew a grakessdsplast baoklghting, and/or
~also includes a line connector 94 for connecting the
othes outpuis iaithes Zirectlyt bethpbiogte ahiinputZdutpOAHacE ot shown). The

Wi rel ess handset 54 includes a control nodule 100 that

wireldssolhgneet as4 omchideshe Vﬁebﬁlafb%‘adﬂ%”@ét?é 5444 T\'/llﬁrch powers
control nodule 100 communicates Wt nscei ver = & -

_C(;r%oﬁggtsa(ﬁttﬁEn%nt%gé Yhich selectively generates a

W rel ess e handset 54 using the first
'100

and/ cond . wrel e.control nodul e

al soﬂfos:hiu nl al hé% 'r\l\lP %WQFBP ltﬁéfartSﬁﬁlu%S BdeasdcPuare dual

a keypad, .m crophone and/or other inputs either
ﬂmd,ee%gpspejyerst Kb aReratputy lethpinst iandesécarel (iietéss modes.

shown). The control nodule 100 18 communi cates with

Viherpilieshartdses Gehis aithan spmekleterndhep rayge bblel bAHY §tadon 52, the
and/or other outputs either directly or through an

fiishpwirbmsspuhodat Br fuzed. (NQVHEROMD - hdiet S '
handset 54 includes a rechargeable battgr\Qs)iil Zf'e %F’gﬁ of the

PIRASRIrMinEQTRAGE Bf P batdtdiRdssL %é‘ 'rﬁdd%r%@sgrrgotgggg used. 'By.

i mpl erent ati oh, the transcelivers

t. te i bot t
R S R b8 in SR SR D L S M et
ned ran(nqe of the base station 52, the

Caspredaﬁ rm

FISHLEE (PSS RAVETHHENG sORRIBHON vieth thaetimanblatwteedt récharging the
outsi de of the predeterni ned range of the base

baiesigisomill tend te ioeasani r el ess node is used. By. using
the first wireless node i nstead of the second,

t he.[0QB83 et F’ﬁefemrlg nbwnd FIE. 4, the base station 52’ and the w1reless
handset 54’ each include first and second transceivers 82A and 82B and 1 02A
and 1028 wrth antennas 84A and 84B and 104A and 104B, respectively.' The.
wireless transceivérs 82A and'102A 'implerne_nt the first_vl/ireless mode and the
wireless transceivers’ 828 and_1028.lmplement_the second wireless mo_de: As
can be appreciated, the wireless phone system. 50’ may_include multiple wireless '
handsets and/or base stations. |

[0059] Referring now to FIGs. 5A, 5B and 5C, the base station 52 or
the handset 54 or both the base station 52 and the handset 54 may monltor and :
control the wireless mode. In FlG 5A, the base statron o2 is a master mode

controller and the handset 54 is a slave mode controller In FIG. SB thé base
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consune | ess power during operation and the tine

bet ween recharging the batteries will tend to

i ncrease. [0058] Referring nowto FIG 4, the base
station 52' and the wireless handset 54' each include
first and second transcei vers 82A and 82B and 102A

atbrl 2Bigv! 8298t @RARSOSHARALAY bR ANtk L0fBter mode

respectively. Wi rel ess transcelvers 82A and

CPRSEET g el LA A e ARS4 ar

| . h |
RSy s VBB oS o oP I BrAeriops ahal 12 @iker device is out of

handsets and/or base stations. [0059] Referring now to
rENgs. argior bBs shdlakC erdieraimdkatstsagieatersthaor a thheshold, the mode
handset 54 or both the base station 52 and the handset

Cohtiotlyr sends @icoatrdl signat todthetdife Vdd\itL &S sWRER to llfé gth@r mode.
5A, the base station 52 is a master node controll

and (foeehAndseb Rieless nsia\seduse, FATLRAIdrelag

e base 19 st at| on 52 I's a sI ave node con% gt%%range of

4 no controller
*EF% e SRIRE, 1B 005k PR AR R NBER Bl st a wireless
g tg}n r ol V\hen t he. node control | er senses
PRde qfnbe ?l&ls &A @8t hasg, siaon pAnghlternately, Hieswireless mode
data error rate that is greater than a threshold, the .
sedRrdorsc b#l rodiasr14Sesrises @ clata efros r@edbettveehltlaeortnl‘@%s handset

device to switch to the other node. [0060] The

54 netdbe basdestatibraDasdIsHlectstherwitdi8ss ¢R6Ee aba‘sélfl‘étﬁereon As
of the handset 54 fromthe base station 52 (and/

e vpprataad oel AYoALUIH B 25 forlYP&‘%nBEuleEesd"QHg@agtroo may

54 and base statlon 52. Alternate the w reless

rﬁﬁhﬁéttﬂétﬁ%ﬂe‘lgssa % t(?z:{]ﬁfgng/ogaﬁ% erééé’éctllf'é‘ly When one or

bet ween e wreless
both sense a change in the range, either or both may send a request to transition
to the other wireless mode. The wireless mode selectors 140 and/or 148 may be
i_mplemented as independent modoles' from the control modules 80 and/or 100.
[0061] Referring now to FIG. 6A, a flowchart illustrating steps of
wireless mode selection by the base station based on ran.ge 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
| wrreless mode in step 166 If true, control returns to step 164. If false, control
| transrtrons the handset to the second wireless mode in step 168 by sendrng a

control signal.
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54 and the base station 52 and selects the wirel ess
node based thereon. As can be appreciated, one and/or
both of the control. nodul es 80 and/or 100 may

i nclude the wirel ess node sel ector 140 and/or 148,
respectively. \Wien one or both sense a change in the

- rangﬁeo@é]t hey sf¥p bek s SN ‘f‘ro?dé?eqftgrzs t«:ﬂgtr{e"?rtﬁé‘ﬁ'a%sét is in

to the ot’her elessm) he wre

sel ectors .140 and r. 148 |l e _
1% sereiaiE e it SRet R cdiaR, St derBdionsdhe: wireless
100. [0061] Referrl ng nowto FIG 6A, a flowchart
hepdgettedhe sgcand ydraiess model insieprdda byesendinga dontohsignal and
base station based on range is shown. Control begins

cantrbl wteps 166ted N641 éstaf470de Mise)] calrictraiunestodtep hex.

the handset is wthin range. If true, control

det efopsms Whefhrah tﬁé«’whgﬁq:ﬁ@t BB, i ﬂcﬂ@cﬁ%rf S1Fll%stratrng steps of -

Wi reless nDdernsepl I'f true, contr

\Aﬁlte‘?ﬁslﬁtllod e%ltrgﬁ eg‘tﬂé ds&;‘t% 3 tdllggs : I@erﬁggﬁawa. Control

e second wrel

control. sj I f st p 164|sfalse

B3RS Bi SLALT AP naD SiRBL T CoRG ohBRIVEINGS Whetheiibe base station
second wirel ess node in step 170. If false, control '
is Wihii ianeRs If Huewrerirelsieteimaings sthatbet the sasmsition is in the first
wi rel ess node in step 172 by sending a control signal

wanetesscootiedh step dB6s  tiotrae egoritfid reluins @Bty 984 S I false, control
fal se, control returns to step 164. [0063] Referring

trawltibas lﬁt@pa@@steﬁroﬂ t@‘&ﬁ@%&ond Wr’f%i e??rt\ fe?) Phg.

wi rel ess node sel ection y t he ase on range

Icznf Mﬂh&etcgrtr‘:n{érﬂey;eh?% Ohlﬂoﬁgggeréﬁrgﬁ I&’ﬁe esqm?tl%sﬁ station -

: If t,rue, contr deter nes whet her the base

I8 'gntgl oWoPLd; irglpas ]mqget in %ePe{géé ﬁrfé@@ FRNYPleipANSiEoNg the base
t ue, control returns to step 184. If false, control

S atron to the second wireless mode in 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 data error rate is shown
Control begins with step 200. In step 204, control powers up m 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 dp in step 21.0. iFo
step 210 is t'rue, control powers up in a redundant'first wiretess 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 determrnes
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transitions the base station to the second wirel ess
node in step 188. [0064] If step 184 is.false, control
det erm nes whether the base station is in the second
“wireless node in step 190. If false, control
transitions the base station to the second wirel éss

mpeehemttel /Rt 10RelaBs HeREEDKS HetNE Fist Qirsl o %éFOOg no, control

step 190 is false, control returns to step

Rﬁh%lbhg% 'tt?é/“nfs‘t’mfe%s /fodd lhls?é(t%g?ﬁhe' |l ustrating

steps o w r el ess node contr ol base statlon

 based error te IS shown. Control begin

with £‘?‘8§ﬁzoo %f‘ﬁps% ISy talse.c 6P SKipSwi® sStep ZM t rhfestep 210 is
first wireless node. In step 208, control determ nes .
iHee Heantich skipartassdep Rd4i ff step 2t inidue véanaiabsstumdtio step 204. If
If true, control determ nes whether a tiner is up in

stagp 2140is fdise steptr@ll Getesmiimes, witstibF Qhe OISt UP ihNtd second
redundant first wirel ess node and sends a test

Wﬁ‘émemohenmsstéﬁe . [CRDLS ebnﬁﬁt Fe{tmn%et% @@gt:{@{ ?Pstep 220 is

error rate of handset’ I'n t I rst

P _ ontrol, deterni nes
BRI Yl R R, Al RiarefiS: el R sihe 2o v resets a
reless & If no, control transitions to the
Pét”at g s node in step 218. [0066] If step 208 is
false cont rol skips to step 214. If step 210 is
f al se[0Q&THt r dRefekiing naw stoe1G147B) fa Sowehaks illustratiig, steps of
control returns to step 204. If step 214 is false,

wiratasslmdee epntrokisy Wh@ﬁsdt%sbaftﬁﬁﬁéta' Srrortatd'R. shown Control |
second wreless node in step 220. true, contro

begins witH tept 280,204 stdf 284 e@or?tftg %e plsﬁt tg;eofgrtsgyhreless mode.

transitions to the second wre

’ I?QQL&{;?%BS @onthl Mt hﬂ%n%tse régt?era 33%5@ £a?l(r9¥tl 7 in ot\hve 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 redtmdant first wireless mode and sends'
a test message. In step 244, control determrnes whether an error rate of the
base station |n the first mode is acceptable If step'244 is -true, control
determmes whether the base statron is in the first wirele'ss mode. lf"no, centrol'
transitiohs the base station to the first wireless mode i.n-_step 248..-

[0068] If step 238 is false, control skips to step 244. If step .2.40 is
felse, control skips to step 244. If step 246 is true-,'control returns to step 234r If |

step 244 is false, control determines whether the base statlon is in the second

_wrreless mode in step 253, |If true control returns to step 234. ‘If step 253 is
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wi rel ess node control by the handset based on data
error rate is showmn. Control begins with step 230. In
step 234, control powers up in the first wreless
node. In step 238, control determ nes whether the
base station is in the second wreless node. If true,

feﬁQé‘tc‘detr(ﬁ%%H‘oﬂ@?hé"ﬁ%&@%ﬁat?qr{t'o”fﬁ@ ée%oHH wﬁalééf 515)[29% IHtstep. 254

step 2 Is true, contro

d sends a test nessage In step
aégz{éget\éna[ﬁ%'%§§€$§g%5$;s whet her an error rate of. the
base @6at|on in the first node is acceptable. If step . :
242 1806510 T3 Sbied dattap Arhean dew Repradiateblsem the foregoing

station is in the first wireless node. |If no, control. -
deseinfian bas thenbrdsasieashiags af the préwerftimsintionreiress implemented
node in step 248. [0068] If step 238 is false, control .

irsle pari¢ty of eprmad4. Thdrerdrep wHiR ts ihdd t
ski ps to step 244. If st eg 246 i's tr uerﬁ%goﬁtgg tFé)én described in

chEhetiith With v\,h H;%%Ar ﬁj(ém Fétseﬂwgrééf Fel ﬁpﬁeﬁéooegté)ggtﬁg 1nvent|on.

det er m nes se statron r1s

l e s nnde | tep 25 rue, control returns to .
SWe%@ uplled 555 atios pigtomml Become apparent to the
anS|t| ons the base station to the second wrel ess -
%‘é pracitiperognon aa gstudy ek the tdmmings) thee ppasification and the
C150069] Those skilled in the art can now appreciate
foflowing hleirher egoi ng  description that the broad
teachi ngs of the present invention can be. inplenented:
in avariety of.forns. Therefore, while this invention
has been described in connection with particul ar
exanpl es thereof, the true scope of the invention
shoul d not be so limted since other nodifications
W Il becone apparent to the skilled practitioner upon:
a study of the drawi.ngs,. the specification and the
foll owi ng clai ns.
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23 LLOYD WSE dains 1. A wireless handset for a
phone system conprising: a wireless transceiver
nmodul e that transmts and receives first wirel ess
signals with a base station in a first wrel ess node
and second wireless signals wth said base stationlLi®yD WISE
a second wirel ess node, which has a greater range and
gﬁgher operating power than said first wrel ess node;
MS control nodul e that conmuni cates with said
w rel ess transceiver nodule and that switches said
handset and said base station between said first and
second w rel ess nodes based on at | east one of a
predetler m redireddss handset farat phamedsysteme detmpriginged
range between sai d handset and said base station. 2.
The wig @liretsssheansaiivar! metalemhbt WeRkHiiR a5d de6610éS Bitst wircless
nodul e transitions said w rel ess handset between said

félérﬁils A §§%§8%tém orfineéﬁréf‘%ﬂﬁ‘e?eéé“m eSARI'séc dérﬁj @nr:reless 3|gnals

el ess npde contr st gnal recel ve by saird wre
t I
WLRGE U5 RRABNT dise caﬁéﬂgﬁ%é%mdes'ﬂﬂsﬁﬁﬁ s jegler range
b ti . dul hat
IR ?é’e”raf PG v o sSAruBE S radle. BBveen
said first and second wirel ess nodes and that
gener & €ondRl gmedpls diat spaunieates| withggaid wirelgssotm@nsceiver

W SE
module and that switches said handset and said base station between said first

and second wireless modes based on at least one of a predetermined data
error rate and a predetermined range between said handset and said base

station.

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

transceiver module.

3. A system comprising the wireless handset of Claim 1 and further
comprising a base station comprising a control module that selectively
transitions said base station between said first and second wireless modes and

that generates said wireless mode control signal.
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4. The wirel ess handset of Caim1 wherein said

control nodul e of said handset sel ects one of said

first and second wirel ess nodes for operation based

on a wreless signal strength between said base

station and said wireless handset. 5. The system dfLOYD WisE
Claim3 wherein said control nodul e of said base

station selects qgne of said first and second w rel ess

modes % or JBB%r"!’a‘féi%ﬁs E’égeaet 8&%'%I1 ewhergin $3id gppiralymedule of
bet ween said wi rel ess handset and sai d base station.
@aidrhandseitseleds coeapfsaid fifkiranchsecand wiratess mades far operation
of said base station selects one of said first and
Paseddnvd wirletsss sigoialsstfemigtio betwaetenosaith basd statioraamdhitaid wireless
error rate between said wireless handset and sai d base
$iandsenn. 7. The wirel ess handset of Claim1 wherein

said first wireless node is Bluetooth conpliant. 8.

The wirel ess handset of Cdaim1 wherein said second

wirel ess node operates at |east one of 900 MHz, 2.4

GHz and/ or %ﬂ% . | : [ .
wher e% at T'ﬁ%%g onet)?()(%ﬁ@g@%?k&gﬁssa?)@ %ggﬁ'éhg‘rc{ﬂaeng?é'd base
es is conpliant with | EFE 802 11, 802.11a, 802.11pb,

Fpioms QoS e absaid et T pedar KiFaleSsnOdes aors dtan based
handset of Claim 1 wherein said w reless transceiver )
Peduireless siange streagthi bejweep saibwireless haadseland Aaighase station.
with said control nodule and that transmts and
receives wireless signals using said first wreless
node; and

6. The system of Claim 3 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.

7. The wireless handset of Claim 1 wherein said first wireless mode

is Bluetooth compliant.

8. 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.
9. The wireless handset of Claim 1 wherein at least one of said first

or second wireless modes is compliant with |EEE 802.11, 802.11a, 802.11b,

802.11g, and 802.11n.
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a second transceiver that communi cates with said

control module and that transmts and receives

wirel ess signals using said second wireless node. 11..
The wirel ess handset of Claim1l wherein said w rlﬁ.loe{%SWISE
transcei ver nodul e i ncludes a transcei ver that

communi cates with said control nodul e and that

sel ect jvel ransmts_and.r iveg wreless signals _
e b b SRTEM RaBBh T S L throhes i e ransooiver
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.

11. 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.

26



