W RELESS F' HONE SYSTEM CROSS- REFERENCE TO RELATED
ARPLI 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 i : THE | NVENTI ON
[ 0002] The pr esentwﬁﬁgg %Moewgt%@%w W rel ess
phone. systens, and nore particularly to a dual node
wi rel ess phone system -BACKGROUND OF THE | NVENTI ON
[0003] Referring nowto FIG 1, a wirel ess phone
system 1RO BREHKd=TEx BELHT EDR ARRILICATHONS S| y
‘conmuni.cates with one or nore w-reless.- handsets for.

14- 0004} 2, This - applicatiorN i§ coldoetinuntby @i LebeFmatent Appllcatlon_'
handsets 14). Each of the wireless handsets 14

r b Y
11/'1‘% qq?cgl%lde@? ?\?’g??bg??gf‘?@@h fg)]fﬁ-;rém ?Tﬁbogpora’te BV%ference in
;tsoé’ %}jUfl ng operation. The base station 12 is '
ed by a tel ephone Iine 20 to a tel ephone switch
24 The base stati 12_a wi rel ess handsets 14
typically comrunic IELQSQEJ"&E\AM/@%EIQ N|ink 26. For
exa the wireless link 26 nay operate at 900 MHz,
nip €0P?2] 5. §hecpressnt anventioopesiatesniyp wiretpssnoharse. s§F$1tems and
base station 12 may independently operate as a wred _
mbed paticokirigrtd/dualmmaeds werelexs pisehe Bestefr004] A range
or operating distance of the wirel ess handsets 14 can
often be an inmportant factor in the purchase of the
wirel ess phone system10. 1 1 LLLI1L M1 VIII VI

VIETE VL T éJL\HKé%W*OFTHE INVENTION

[0003] Refernng now to FIG. 1 a W|reless phone system 10 includes a

base station 12 that wnrelessly communicates with one or more W|reless
handsets for 14-1, 14-2, ... and 14-N (collectlvely 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 operation; The base
station 12 is connected by a telépho_rle line 20 to a telep.hone...switch 24. The
base station 12 énd wireless handsets 14 typically communicate using a.wire.less
link 26. For example, the wireless Iink.26 h1ay operate at 900 MHz, 24 GHz, 5.8
GHz or other operating frequencies. The base station 12 may indepen_ciently
Operate as a wired telephone and/or an answering machine.

[0004] A range or obera’ting 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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I 1 I *@0002* The range of the wrel ess handset 14
i s the maxi num operating di stance between the

wi rel ess handset 14 and the base station 12. The

TR o 0B8RS, B AERAAS b8 Rtno gtance
wal |'s, floors, c%ilins and the like. Since the _ - .
ahdset 04 aRpalice beseceiahani 2t i nje maximum

_over both short and | ong distances, transmtters (not
digfapem mabe iwppatss Byt absiouctivhsdretweenvthe dass statiordard sireless
14 tend to be high power transnmitters that have a

haswibtt suehtast walisnilodrsngeifingsrard i IROT tSintdehd enidiess link 26
range. - The transmtters in the wirel ess handsets 14
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hi gh power transmtters tends to reduce t char
: , & ' re,kr ent. rechar gi,ng.
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range, and the operati time between  battery
to P&ﬁ'SPgL?%?f ‘éﬁmﬁmﬁ?%ﬂ%fm\'ﬁwe 1C80t [tiemesittiRg\Ravearde support
phone system conprises a base station and a wreless -
the slegiyed range. sidieetansmitipre imtheiviraless hindsets @4 as powered by

station using at |east one of first and second

theibattees 36 mindes. usEheUse obtid Mighedovesr trardenittess ®@nds fo reduce the
greater range and hi gher operating power than the

charges tormtee bagsryogeich (8§06 s ot ﬂ@!’quérﬁ@éﬂ:{hﬁgqin@herhérefore, a

base station conprises. a control nodule
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first and second wr 9T MW
ba‘ft%ﬂﬁé&%%g%gcom rol nmodul e that selectively

: .SUMMAR.Y OF THE INVENTION
[0005] A wireless pho.ne system comprises a base station and a
Wireless. handset that selectively communicates with the base station using at
least one of first and second w_irelesé modes. The 'sécond wireless mode has é |
greafer range and higher operating power than the first wireless mode.. |
[0006] In other features, the base station comprises.é éohtrol module |
that selectively transitions the base station between 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



transitions the wrel ess handset between- the first
and second wirel ess nndes. The control nodul e sel ects
one of the first and second wirel ess nodes for 2

oper at i on based on wirel ess signal strength between

oﬁsef}ﬁ PF.‘ at?h WreIBss ts"@al Witfefe] ﬂ?%e‘f\ﬁ@%?%e ﬂa%%ogﬂatlbﬂ and the

eat ures, cont nodul e selects

of | e_l fldr st and second wirel ess modes for oper atl on
W&S%Séa GRYGFY el ess signal strength between the |

wi rel ess handset and the base station. The contr ol

modul0009%| edf Still ifeerofeaiurest theseontrel meddadaipetsl anssof the first

nodes for operation based on a data error rate

afrbtsseendt Weeleasemstati fon aperatibe bagsesl esswiratebsesignahatrength
~ control nodule selects one of the first and second

batweehnese wineless hahdeerasd itied baas edaith. aTHe@® Nt h¥dule selects
rate between the w rel ess handset and the base .

or?‘é %? lt}.‘?é‘ ﬁ{s-p”é?hof ééédnd”gi r%efs%lsrgsoggg%} 88% ea:@botgé%d PR 6esgata error
fa§? e@ﬁﬂweﬁr\ﬂgﬁ Bse Budlind arfoheowiSinsscbanddaiomhaapanticl module

with | EEE 802,11, 802.11 a, 802.11 b, 802.11 g, and
sedgets onenof thedusy andh seeerd Wingkassrmedes fer tparatien daised on a data
i ncludes a first transceiver that conmmuni cates with

efrdrerate iitehobemnblok Méredest haadsdtramnsihet sasodtatione MRS first wireless
wirel ess signals using the first wireless. node and a

moeeds BlueRBET ebipliahhalrheCUBIARI WiRbIBSs Whddl bg@ré*‘t@.gtarf ®ast one

nmodul e and that transnits and receives wrel

ofsg(ﬁﬁﬂl-?z BS4 @-1 Qﬁd/%?%o@@iﬂ‘i r ok Rast PRA%s tﬂ?ﬁrs\’%"or%le%%nd wireless

handset 'i ncludes a first transcerver th

t hat
mﬁﬁéﬁi#@ Eair& WiirS O%H LB B b Bt 0 o 02110,
:111[1(9 W and a second transcei ver that
U éit eI aiPE ?Ef?éufﬁﬁﬂttml bassdslatioanaciudes a first transceiver
t ransmits and receives

that communicates with the control module and that transmits and recelves
wireless signals using the first wireless mode and a second transceiver that
'communicates with the control module and that transmits and receives 'wireless
signals using the second wireless mode. The wireless handset includes a first
transceiver that communicates with the control module and that transmits and |
receives wireless signals using the first wireless mode, and a second transceiver
that communicates with the control module and that transmits and receives
wireless signals using the second wireless mode. The base station includes a

transceiver that communicates with the control module and that selectively

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



Wi rel ess signals using the second wirel ess node. The
base station includes a transceiver that conmunicates
with the control nodule and that selectively

transmts and receives wreless signals using the

first or the second wireless, 3 node. The wireles .

MO nd bW IHERS JEOCRCH MIGHESS: 9 HATSREVSE SRk SABEVE LS Hih the
the control nodule and that selectively transmts and
congret@ioduls ang dhaisselectvely sransmilg ancheedeives wiselese signals using
w rel ess node. [0009] A wirel ess phone system ' _

the Gicstorissesnd aselesdsatiode. means for  provi di ng an
external phone connection and wi rel ess handset means
- fo!r[00§§j|t EChl We}’eﬁogpﬁﬁé ke %@gn_&@@ @ésseels%t%h' Means for

usi ng | east one first and cond w reless

s.. T n i re]l ess nmde_has a greater range
rof RS oy s SERE B shd, BT BN B ot & 1findsBE Sgeans for
node. &g(g)lO] .I'n. ot her fea% ures, the base station nmeans
seleciivplyi SUBMARIRALG WitBalhe base skatiop: usiagyatt leank ppe ofi firgt and

t he base station.neans between the first and second
secahd evieadessniedes. Thimenseedres wiledaads stodechas & greates esnge and
control nmeans for selectively transitioning the '

higherraeeatindpodeetharetesiireehhgle8s trhedd.i r st and second
Wi rel ess nodes. The control neans sel ects one of the

fi r[§61@Fd R oAk fé%t[l?és?stﬁe S'%eg sfté’ﬁo@?ﬁééﬁ%;bg&gﬁ?r%%g control

on'a WTel ess signal strengt tween e |
medlr e RRRY BERabPEnYhE % AE0HF reedae Ropiitne first and
operation based on a wrel ess '

W rel.ess nodes f : )
second yyr eS'%ﬁSr é’r%fq@ S}ré‘c%)é'g Rlesahandset saeaarEROrise® gaBtrahmeans

the base station neans. [0011] In other features, the

- for gelectivaly neansitiadhgcthe. wireless ha‘mis_bit meeammdetween the first and

second wireless modes. The control means selects one of the first and second

wireless modes for operation based on a wireless signal strength between the

base station means and the wireless handset means. The control means selects

onevof the first and second wireless modes for operation baséd on a'wireless
signal strength between the wireless handset means and the 'b,ase:'statio'n :
means. | | |

[0011]  In other features, the control means Selécts_one of the first and
second wireless modes forr operation based on a data error rate' between the
base station means and the wireless handset means. The control means ée‘lecté
one of the first and second wireless modes for operation based on a data érror

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

4



second wi rel ess nodes for operation based on a data
error rate between the base station neans and the

W rel ess handset neans. The control . neans selects one
of the first and second w rel ess nodes for operation

wiksiees nftie i BlgetebIOEompRaret. DFhsesstdriiewitelksadde operates at
handset neans and t he base station nmeans. The first

leddt" GAEDT dBARALS, gléjﬁf‘i’ftahdfd}nﬁlé tHiz. Tlg%@§mrédaf e first or

W r el ess node oper at es at ast” one of

st on iyst _or
SeSBAg TG/ B2aTam 48 o BB BBt P EREr BOPEES 885172, 802.11D,
802.11a, 802.11b, 802.11 g,. and 802.11 n. [0012] In
805 hig aneB0R-3N. t he base station means includes first
transcei ver means for comruni cating with the contr ol :
mearf8042 for otremsieattiesy tendbaseektdtion whegheswcludes first
signals using the first wirel ess node and. second

trdrSRBREL NYEndRARSrAINIC AT NiththieSbritidi ddiR &?ﬁ“fdrq}ansmittihg
means and for transmtting and receiving wrel
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wirel ess signals using the first wirel ess node, and
angieatying wWHRLRSS| Si@nalabiaing thersesonmumirelass mpdsi.th t he
control nmeans and for transmtting and receiving -

wi r §08%3] si gmadthenseatgras)etheeadmtosy hanesst ks Tﬁteudes first
base station neans includes transceiver neans for

treFREBNBI ArddrigforcbhmrhhgicaY (vith tﬁ%%tro@ﬂ%eﬂﬁrand for transmitting

sel ectively transmtting dand receiving wre
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and receiving wireless signals using the second wireless mode. The base station
means includes transceiver means for communibaﬁng with the control means
and for selectively transmitting and feceiving wireless 'signals using the first or
the second wireless mode. The wireless handset means inclides transceiver
means for communicating with the control means and for seIectiQely transmitting '.
and receiving Wireless- sign'als using the first or the secend wireless mode.

[0014] A method for operating a wireless pﬁone -system comprises
providing a base station and a wireless handset: selectively comlmun'icating with

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 w reI ess handset; selectively

BB B P bIRB d: comang

sel ecting the second wirel ess node to have a greater
PomgR dRar e HisyMeielfeN@EPng  power than the first

wirel ess node. [0015] In other features, the nethod
i ncl[0des] selrecthareleptureantia inwthod mmlhéebméecﬁmalyl tnansntlonmg
between the first and second wirel ess nodes. The. .

th@&ids@dstanoﬁl begrecre Re firstehiyd t9edBRH LieslE 88 rhb@es The method
w rel ess handset between the first and second

m%d@%l rs%&%ﬁg traﬂ%ﬁldﬁﬁ{%‘?ﬂe' \%Jeféggshi’rﬂs%‘%tbé}%e Betl'?é first and

secon rel ess nod or operati

bet th
se@Pai witiaRa hges » e Joeinakb ik, sOREIRS brinef dagdist and

sel ecting one of the first and second w rel ess nodes
sepgnd oplielasso Masigse dooPpgratign drased ongaawirglessngignal strength
between the w rel ess handset and the. base station.
betleen nitteh bdse nstiatide sarsek | thet wirglessehamdddie fThestmethdd includes
second wirel ess nodes for operation based on a data

seRidiPgG 6A¢ ©f NRE iIRSNahdecbare Witaibsd s idﬂ%p@rat%r%%sed on a
handset.,- The nmethod i ncl udes selecti ng one of

wuf'élés°‘§ a@;ﬁ%n SEER watwebg%ﬁew §T§seﬁ5>ﬁd SRRt Oa%ass%gt.on The

err rate between

_ thebses atlon 00 f eat res

g I 287 B8 Puabsoits! ciipiseaand wisigsS ‘modes for
second wi rel ess node operates at |east one of 900 Mz,

oppratiau-pagpd/by a slata egay rale between beebase siagonianst ther wireless

second wirel ess nodes is conplaint with | EEE
handset. The method lncludes selecting one of the first and second wnreless

modes for operatlon based on a data error rate between the W|reless handset
and the base station.

[0016] In other features, the first wireless mode is Bluetooth-corﬁpliant
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 complamt wnth IEEE
802.11, 802.1 1a, 802.11b, 802.11¢g, 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



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 wreless transceiver nodule that transmts and
receives first wireless signals in a first wreless
e and second WI el.ess .s cond
e, ClRER Rl WillE 1S SR g 2r a8 VR giadlib raiS swighes the
power than the first w reless node. A control 6
hanmﬁlaat eelvweminp dissteaandpespnchwirgiessireedes r anscei ver
nodul e and switches the handset between the first and
secd0d18j r elrestheroibasureg DMd]controd hedulé estt tiree svireld®® handset
control nmodul e of the wirel ess handset selectively

selécawgytﬂrmldmh\éﬂ Wiebiess hfaﬁﬂéétetsetkwew&ﬁ@ ftrbtearﬁd Eééorﬁi%reless

second wireless nodes. The control nodule transitions

mbiEs, W Séﬁtr&aﬂgﬁﬁ Pr%%g sttﬂg »Iuﬁ‘eléés h%rr]ﬁagfe @gﬂyee{ﬂ the first

W r el ess nodes res onse €SS no
nal rec |ved b the W|rel ess transcei ver dule. A
r@%ﬁ@mo FIPEEINPHES Wy BSRQISE teh do TR fPYeGontrol signal
nprises a base station conprising a control nodul e :
re@wed byethecwirglesy trangeeiver anedilre Asysternandroprisest theewireless
the first and second wirel ess nodes and that '
hapelset and<utther eomerisss anbase ctatiorotorapgsiab. a Toatrol module that
control nmodule of the handset sel ects one of the: '

selddtivblyafrensinees dhuil 5l StatidfPEBRvde PSS hAA s&%ﬁﬁdwnreless |
on a wreless signal strength between the base station

th ture
- ms %ﬂﬁﬁé“%‘;{ 1les P%ﬁé'ea%@ﬁ&@% e fale e oy modute
e f| d second or operation
of 4hE HArReL T RS & Shafrdiand s r@Lw@Lq'%st Redes for operation
W reI ess handset and the base st at| on. The control N
baggdPre 2oWireless rRigRl ctrengtie bietweer the base statien amddthe wireless

second wirel ess nodes for
handset.

[0019]  In other features, the control module of the bese_.station selects
one of the first and second wireless modes for operation besed on wireless
signal strength between the wireless handset and the base station. The control
medule of the handset selects one of the first and second wireless modes' for
.operatio_n based on a data error rate between the base étation and the wireless -
handset. The control module of the base stationrselects one Of-the first and
second wireless modes for operation based on a data error rate. between the
wireless handset and the base station. |

[0020] In other features, the firs_t wireless mode is Biuetooth 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 control nodul e.
of the base station selects one of the first and
second vvi rel ess nodes for operation ldaased 03 ahdata
bet n the wrel an set and the bas

GEl AL RBSF 608 TR sbrer StasiiCie o Borles & complTaayith IEEE
node |s Bl uet ooth conpliant. The second wrel ess npde _
8@pdil a2 bia,| 883+ 16n£0% 1 t0anHz802 14n GHA handiretess. Bansceiver
7 GHz. At |least one of the first or second wrel ess :
mooldies inctudesnpl fashtranstdiveERR @IBmUbicad®2 with the 882rdiImodule
b, 802.11 g, and 802.11 n. The wi rel ess transceiver

arﬁ@dhlétetrérﬁ%i#g%%oaréder \ﬁats Mr@lé%%eélgﬁélstlf@ﬁ ‘iﬁé”?‘rgc} WRLIESs mode,

with the control nmobdule and that trans

aﬁ@&ebé( ohd) rraﬂlsgél??ers 't A ks ﬂ:%t%: g{lthc tgojltrﬁéaw‘et gnd that

second fanscel ve
nDdu transmts and receives

o RO 2hCtegRES FirBRgs NS s cistad Whe Se6080 HEesorode. The

Wi rel ess transcei ver nodul e i ncl udes a transceiver
wirglgss deanscaIveatraadyletiRcludes & biansoeivenbthatecammunicates with the |
selectively transmts and receives wreless signals
cargiaignodiie ahdribat eelexivelydransreitessd reskved WR8kLs /éngnals using
W rel ess handset for a phone system conprises wreless

thierfasiseredacehdr@iadissé efodg.ansm tting and receiving first
wireless signals in a first wreless node and second:

10927 1 19 LB | LR TRC L EDHARR wirioss
ith
Aol seav@ﬁﬁéf?ﬁ%ge%wngﬁu?%ﬂhé?ﬁ?égnam .

handset between the first and second wrel ess nodes. :
wir %@%%qu@ hEPCPRANIEESS sigrals aecondméeaiesomadeewhich has a

Wi rel ess handset _ '
greater range and higher operating power than the first wireless mode. Control

means communicates with the wireless transceiver means fdr switching_the.
handset between the first and second wireless modes.

[0022] in ofher features, thé_control means of the wireless handset
selectively transitions the wireless .hand_set between the firét and s_éc’:ond 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 wnreless transceiver means. - A-system compnses the wireless handset
and further comprises a base station comprising control means for select'iv_ely
transitioning the base station between the first and second wireless modes Iand

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



selectively transitions the wrel ess handset between

the first and second wireless nodes. The control

means transitions the wirel ess handset between the

first and second wireless nodes in response to a

Wi r el ess de- co ro, nal received ‘b he Wi rel ess
h3hdse SEers Chganieme Af"s 8@' Stcenshitirdess Mades fiog |opgsation based
handset and further conprises a base station
ore Yiigless signalosirength betweer tie basestativsland the wireless handset.
transitioning the base station between the first and.
secofi028]r ellasstheptedur@sdthd conyehsicans g thbébaWerﬁbﬁﬁﬁ selects’
node control signal. The control neans of the 8

of@nsisgle fRjtesid s‘é@@n@fw?élés 'rhéHe@"fSr DpePatby b'él@e&sén ireless

nodes for operation based on wreless signhal stren
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strength between the wirel ess handset and the base -
ORYT{IPE PaserReon GnEdta| errofeate betweer thehdsestatidreand thaavireless
of the first and second wirel ess nodes for operation :
havdsed. ofha chriteol eneans ohttbebedse statidnesblass shatdfothe first and
and the wireless handset. The control neans of the

sdisel ahreldsenmirieecios dpeeatiin bABelidifta éé‘l‘é eFrSF‘Pé‘t@ between the
wi rel ess nodes for operation based on a data erro

wirale8s Died ren érﬁ‘tﬁ thé’“Ha%ee&étlaﬁnd?ﬁesﬂ'%F l\JAél{e e{%hrc‘r%de is Bluetooth N

station. The first wrel ess nbde
T cond wireless node operates at | east
SRERH" o5 TS eI T S BReG s Rbleast onaet SumadHz, 2.4
f the first second wireless nodes i's conpl aint
G&Ft ﬁ”‘?/BEES éo@%i Addsaghione @other firss, orgsecart wiireders modes is
802.11 n. [0024] In other features, the wrel ess
CarPRIAEY &YithelE R 802. iTn 802 dds, BoRst1b, BoarisigeiandrsozeRNs
that comunicates. with the control neans -for o
t r anf®6241 i ndn aoiider features, the wireless transceiver means includes first
transceiver means that communicates with the control means for transmitting end
receiving wireless signals using the first wireless mode, and second transceiver .
means that communicates with the control means for tfansmitting and receiving -
wireless signals using the second wirele.ss mode. The wireless transceiver
means includes_ transceiver means that communicates with the control means for
selectively transmitting and receiving 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



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
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ectively transm tting. and rece|V|n W rel ess
08RG AAN0RSFRG MHBSF (APEFASI0 DG dthan e dedt wigless mode; and
[0025] A nethod for operating a wirel ess handset for a '
swileing Hipshandses opprese thastiise antsecond wiredess modgsand

receiving first wireless signals in a first 9

wi r DO286] nodie ciinst feetored, the ehethodsingiaks @Ié@tﬁlé’[yﬂtransmomng
Wi rel ess node, which has a greater range and hi gher

th@ﬂﬂf@éé@Eaﬁ@d@crbétﬂéﬁnttﬁg firdtr &d ﬁéécﬁoeﬁlﬁel@ég%o%g The method

switching the handset between t rst and second

h tur .
mc‘,‘YhB?e grgaiﬁsg‘g)ﬂﬁgth\%g\%g% E??‘ttjsg{ﬁ) ﬁ%% evaregagcggecond wireless
ndset betweep the. fjrst an d second wirel ess nodes. _
RS T RSP addisolesS aPHP V! ianakTapied by e wireless
handset between the first and second wireless nodes
transceagpanaduleo Ehavmashed ingtudes generadingsthgnaireless envdal control
by the wireless transceiver nodule. The nethod

signal| usiteg ageass atatiog. t Fiee wietabdsaclodds setutting! one bt first and
using a base station. The nethod includes sel ecting

seeoadofvitesssf inicdesaner §RE8NGh VhARIEDH @%?el%@é be%;r\)\%leﬁtrength

operation based on a wireless signal strengt

bett\héeﬁaﬁt% %taéF' Qﬁtléﬁ‘daﬁd‘%g%" m@%%lﬁr E?Hg%egt . c%i? dnngtthh%dincludes_ |

i ncl udes ectlng one

seficBiveBiie 1B (ol i Prodl wifklSth Sodsts emepgeajien based on
thod in éudes sel ecting one of the

wiFi853 Sial SEenilh BAWePB4S Hoiass Gandssl and 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 wweless
handset. The method includes selec:tmg one of the flrst and second wireless
modes for operation based on a data error rate'between the wireless handset
and the base station.

[0027]  In other features, the first wweless 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 complaint with |EEE

802.11, 802.11a, 802.11b, 802.11g, and 802.11n.

10



operation based on a data error rate between the base
station and the wireless handset. The nethod includes

sel ecting one of the first and second w rel ess nodes

for operation based on a data error rate between the

wre ha d st at Lo 027 : -
ot el TREL e lpERbacl SRRG Sl %D@hohg Srtierbogmerises @
conpl i, ant The s reles s .at | east
wRBRssbeiveg LS il AR o esios AlstiRlesohgnals in a
of the first or second wrel ess rmdes |s conpl ai nt
firgtt twiraleses mede.and, sgoend WikglespBignal, ins@serong, wiragss mode,
802.11 n. 10 [0028] A wireless base station for a -
whivbnRas ys yesate o mange emdahighier elpesating posegi thah hedfilse wireless
that transmts and receives first wireless signals in

mddef 1A %bntﬁblﬁﬂb@ﬁ@ é‘ﬂ?ﬁﬁ\uﬂ%t@@%ﬂ‘thé\ﬂv&@k@ﬁtrﬁh%@@r r‘ntuIe and

a second wirel ess node, which has a greater range an

t tgm[:hgfﬁ{eahé st%‘t%’ﬁrbett\n@?ntth?ftf af‘nﬁ s‘@coﬁé‘?ﬂé@esm de.

con nmodul e conmuni cat es Wlt

tran ule apnd t S che base station

bet he 'P.q?%‘tf TRRIER. ﬁdJQ‘?:ﬁe@L %98 he yyirglegebase station
features the control nodul e of the W r el ess base

seleglivady tragsitiansi the yirelesss baseraiatione hetweeestheblirst and second
station between the first and second w reless nodes. '
wirkkessontadals. nobhe ecdntanh sinbidales ttameitiginse ties svipéless base station
station between the first and second w rel ess nodes

befvdes BNt tahRs¥tsR QRIdidmode’nihr @m?%h%% wnreless mode
recei ved by- the wirel ess transceiver em.

c&&%@@ﬁaﬁ reb 8o, etjh‘és\ﬁlr és[et%bg%eﬁg ﬁ'gn%éfl tghhseygsgem comprises

W T el gss han
R S R -
cont(rjloltnrw]glctjulgetﬂgtr S‘é@ét.éerfﬁ tr\gntsﬁllo?tgsthgo vﬂ?elggsn tl'tggljsgtl ggt\azvleen the flrst
and second w1re|ess modes and that qenerates the wireless mode control signal.
The control module of the wireless base station selects one of the first and
- second wireless modes for operation based on wireless 3|gnal strength between-
the wireless handset and the base station. The control module of the wireless ._
handset selects one of the first and-second witeless modes for operation .besed k
on wireless signal strength between the base Istetion' and the .v'vire_less handset.
The control module- of the base statien 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 control nodule of the wirel ess base station
sef{ ects one of the first and second w rel ess nodes
for operation based on wirel ess signal strength
between the wirel ess handset and the base station.

e contr e of the wirel ess dset- sel ects
SHREISPN Rbthd Pt BB deshng M ST S MRde Bt pgeraon based on a data
operation based on wireless signal strength between

efiherafaietweaniton basg stationmnetheswiralesad@ndsetrhe

control nodul e of the base station selects one of the
firs{0GB0] seleooitier Veataress sharfict svifeleso prydat is Blud@eesl compliant.
on a data error rate between the wireless handset and

T'h@%e*é@ﬁ@ vﬁFélééQﬂ'\odEh@péi’ﬁfgsr & Ieﬁgﬁﬂfo%oé W/ﬁ-li""%@ I35 and/or 5.8

an set 11 sel ects one of the and secon

?Sf? cﬂteetsﬁf &Laﬁg?s?gﬁggﬂgﬁﬁgg?ﬂg mvﬁq%at lgsc@mplalnt with IEEE

n 03 ot features, the first wreless
sﬂgdg éOQBI ?@t %b@hﬂbongﬁ dhg, angh802eldand The eviealessdernsceiver
operates at |east one of 900 MHz, 2.4 GHz and/or 5.8 '
magule Apcludes @ i teanschver ithat cemmnuwyorigswiitletes ontrol module
nodes is conplaint wwth IEEE 802.11, 802.11 a, 802.11

abd t8ap irahsgiitsaand §62eitds mireldes NgrfallﬁaSm@rm@Sﬁr%t Vfeless mode,
modul e i ncludes a first transceiver that conmruni cates

antt 4 skleng ardiReivi@ dHAE compsltibatest RN SR tc%n?rBF'module and that

receives wireless signals using the first wire
e c |
ERSRs 98 2o DS ATRE P DshinheC OB GERSalktle. o
s_signals second wi.rel ess node. The
SRR S, BBl s SRk 32 c OB rutmies wit e
t hat conmuni cat es wth the control nodul e and that
CQ@V%’dPP@E'Ieya@q Hied nselectively ranamits angi regeives véiajesd signals usmg
usi n% the first or second wireless node. [0031] A
tha st es segerydwielassanofier a. phone system conpri ses
Wi rel ess
[0031] A W|reless base station for a phone system comprises wireless .
transceiver means for transmitting and receiving first wireless signals in a first
wireless mode and second wireless ‘signals in a second wireless mode, which
has a greater range and higher operating power than the first wireless mode.
Control means communicates with the wireless transceiver means for switching
the base station between the first and second m'odes..-
[0032] In other features, the control means of the wireless base station
selectively transitions the wireless base station betwéen 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
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transcei ver neans for transmtting arid. receiving

first wireless signals in a first wreless node and

second wireless signhals in a second wrel ess node,

whi ch has a greater range and hi gher operating power :
céhted diealfretsived etreswirsiagds. trarfSwelverlmeaans A system comprises

communi cates wwth the wireless transceiver neans for

tf%Wr%Eés@gbaéé‘% ARPeatd Artiy BEHPRSEs tar‘ﬁllrﬁzle’s‘é,thé\ﬁﬂ%et comprlsmg

second nodes 0032] In other features, the control

oS Bhah 86 HLEHRLT LAReR Rl LBl vyRREE AR petwoen he fs

first and .second wreless npdes. The control mean
aDf SREP T SS9 4R HIPE FBUd LB RO AR DS Wi ASBRJERONTTOl signal.

first and second wirel ess nodes in response to a
wi r e[@&3I3]Inode other tanivries) the gerlrolreeany ofltheywirkiess base station
wirel ess transcei ver neans. A system conprises the

swlect] @ne bhske Sfirat iaod secbridiniteess anpdés dsr aperattdre$ased on
handset conprising control nmeans for selectively

wirefds 4l ﬁé\léigaﬁqm bt e B Wﬁamthd@%@@sﬁdm@ﬁﬁbé%&mion. The

and sec nd wir €l ess nodes and for generati ng

c%) ?II ?f?(—:?‘ar{go%? t'?zmgninﬁrgles%I ggﬁhsef\t[ g%%%ls o[ﬂ'eg Ia férst and second

ur es, the con € Wre

WSS e G pPERT sas%%sh%q%'nﬁvﬁr@?%%sg'gﬁéﬂg afhahreen the

bet ween the w rel ess handset and the base station. The
basatstationmaadsthef wirelessinagidsst  Hanedeentreleneans obribe drase statnon'
the first and second wreless nodes for operation

sbestsione oithiefies ansli gpoahd svirelegs mdustsviee opéfationtizsed on a data
station and the wi rel ess handset. The. control neans

edlor rAR AGCehltAL WartlessehAtdSot NG tAE a8 staticH. 'ﬁﬁ‘@' control means
second wirel ess nodes for operation based on a :

oBthOWwifd & Hﬁhlﬁ@&%%l@&s%ﬁ@'&?ﬁe hia&tds&d sgéggnc?1 ((fﬁ’é"?f modes for

station. The contr means the wrel

oﬁ%@tfotnsb%b% 8h 4 B&td LSt reﬂ@doest%%%qhy ba%lees?tgtlgr? %%% the"wireless

handset.

[0034] , In_ other features, the first wireless mo’de is Bluetooth
compliant. The second wireless mode operates at least-one of 900 MHz, 2.4
GHz and/or 5.8 GHz. At least one of the first or second wireless modes is _
complaint with IEEE 802.11, 802.11a, 802.11b, 802.119, and 802.1 in.

[0035] In other features, the wireless transcéiver_means includes first
trénsceiver means that communicates with the control means for transmitting and
receiving wireless signals using the first wi.reless modé and second tran's.ceive.r

means that communicates with the control means for transmitting and receiving
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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 w rel ess node operates at | east
wiretess sig§idis Mding thedsedariz winelbss niodd. GHz. THS  Wir@fdssOnmansceiver
of the first or second wireless nodes is conplaint

n%ér& |h§i'§1@e§Q?anls.%elv%@gne'a]nsathaf398milnlurﬁ’ccatﬁg%vvbI Al ccﬁﬁft)l means for

In other features

%Le%mgl 'Yl i ahﬂcleggﬁﬁt f | rﬂe&st %ﬁgﬁg@%ﬁ{; tﬂeaflrst or second

nmuni ca
nsmtting and receiving wireless signals using the.
V‘f'ﬁe?%sts TCF8l ess node and second transceiver means that

conmuni cates with the control neans for transmtting
and [@Q3G]vi n§ mEhad rad| egeratingnal wireleshdoasee staivondor a phone
w rel ess nbde. The wirel ess transcei ver neans

sy steiudemprisas setbctiee yrtearsnittingt amd ravenisg fiest Wird(Bsé BRynals in a
control nmeans for selectively transmtting and

flfsﬁcﬁlré!eﬁg otg! 858 s?écﬁﬂél wirbie! E igh8s fih" §ts&o n%ieﬁf?rjeijess mode
i

wi rel ess node. [0036] A net operating a wireless

h t rises sele
“’Wt ranst%‘sf‘%iq‘téaéeﬁuraﬁgge?t%@tet BrafiE st | affe tw Yuireless
rel ess de and nd wireless signals in _
Y fPloria o Bes Safibe homueen Ty st and sanged amries.
h| gher _Iperatl ng power than the first wireless node;
and $9P38hi nly eer iRatures; 419 oietbed indudeshtrahsitioningritie wireless
second nodes. [0037] In other features, the nethod

bage statien betweent therfirsigancheevorncevirsiess basdest Thé ¢ethod mcludes
between the first and second w rel ess nodes. The

traeshiofing ta dafeledd %@eté,tﬁﬂd)rﬁ‘gaétﬂéeh“th@' ﬁ‘r%? a?‘%sgecond wireless
station between the first and second wrel :
modes in response to a wireless mode control signal received by the wireless
transceiver module. The method includes generating the wireless mod_e control
signal using a wireless handset. The method includes selecting one of the first.
and second wireless modes for operatton based on wireless signal strength |
between the wxreless handset and the base station. The method includes
selecting one of the first and second wireless modes for operation based on
wireless signal strength betwe.en the base station and the wireless handset.
[0038] In other features, the method includes selecting one of the first.

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

wireless handset and the base station. The method includes selecting one of the
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nodes in response to a wireless node control signal
received by the wireless transceiver nodule. The
met hod i ncl udes generating the wi'rel ess node control
signal using a wireless handset. The nethod i ncl udes

finf! 864 | eboPRe V\glfelé%ée rhoded for ?g‘éréﬁ&?%s‘@dr BhesS daR %S ror rate

for operation based on w reless signal strengt

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

b W%%Fﬁe&qmg@%og@nggﬁg%r%ﬁ%s fNY$RE-first and second

w rel ess nodes for operation based on wreless signal

st r eI Ibet lNethef fratyiese the Hist wrireless mastevisrBluetooth compliant.
handset. [0038] In other features, the nmethod includes

Thel scond gvitrlesomddecopératds atdedsisarooflond ML 4 Gideand/or 5.8
for operation based on a data error rate between the '

GHiZ elae ssadrans ef thnfrst la»efse?ﬁgd Hirdle & modR ig‘:"éd?ﬁ;ﬂgint with IEEE

i ncl udes sel ecting one o 14 first and seco

80211, 835, 17120 80! Oy, @R8I Al aRafapetl on @ data error

rate’ betweén the Dase stiation and the wrel ess

hand: [0039], In other features, the first wreless ]
m)def@‘mél ue%‘é%tfsr‘{ aégﬁi)l?arﬁp.pﬂcqwgtys oH® \iTegpRlsdnvention will
mode operates at |east one of 900 MHz, 2.4 GHz and/or
bsceme@pparapt fremsthesigiailrd dercriptiostprovideddweneinaftee! Bshould be -
nodes is conplaint wth IEEE 802.11, 802.11 a, 802.11
updestaod thay, thendietalied tesariptfd0dnd dpecifiteexamples, ahile indicating
applicability of the present invention will becone '

tepparetted rembblignsiat of | 1d desmtibAt | s PRerhded
hereinafter. It should be understood that the for purposes Of_

RO Pl 2R h AR RRERI e R e Midienon

are intended for purposes of illustration only and
are not intended to limt the scope of the invention.

BRI EF DESCRI R LR BEJERIARAN 8P THE DRAWINGS

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

[0042] FIG. 1.is a functional block diagram'éf_ a wireless phone system
acbording to the prior art; . -

[0043] | FIG. 2 is a'fun_ctional block .diagr'am of a wireless phone system
according to the present invention; | | |

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

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

wirele.ss phone system of FIG. 2 according to another 'implementation;
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[0041] The present invention will becone nore fully
understood from the detail ed description and the

acconmpanyi ng drawi ngs, wherein: [0042] FIG 1 is a .
functional block diagramof a wireless phone system

acc@dend t | PP 2 t
g@b m tFq)?'c')c g% zfp F%r?n{tlop a[a W redgdsgs%rghgl:]g g%? esmatlon with
accordln to the pres I v 0 FIG 3is a
madler &nek SPIER AUhBCEDTar %\”&3% Bes st he |
wi rel ess phone systemof FIG 2 according to one
i npl084Zdt atflGn: 58 0845 fumationa black, dirgramdef & page station with
functional bl ock di agram of the wreless phone system

masferfrh&de 2oat oo adiandseainwithastavienmodewmonébl;on; 15
[0046] FIG 5A is a functional block diagram of a base

st a@ddﬂ%w G, B ti§ra TREGidHRBIOEK Qf@grﬁrrh@ﬂ%sﬁbséﬂ éthtion with
sl a de control; [0047] FIG 5B is a functional

| t th t d
e
f bl f .
St 901 (TGSt FonEPo e fIPWE e QLGS it e of wireless
control,; [Ooeﬂ FIGs. 6A and 6B are flowcharts
maidel selectian brsast epsarge;dndel ess node sel ection based

on range; and [0050] FI.Gs. 7A and 7B are flowcharts -

i 11 (60503t i GG, €pA afd ¥Br aredbwoiats Hebeatngstdpmsed wireless
on data error rate. DETAILED DESCRI PTI ON OF THE

- mddSESEER FASKIbVEISerrbPRRE] The fol | ow ng
description.of the preferred enbodi nent(s) is
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 inténded to limit the invention, it.s:
application, or uses. For purposes of clarity, the same reference nurﬁbers 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) énd memc.er' that
execute one or more softwa_re or firmware programs, a combinational Iogic.
circuit, and/or other suitable components tHat provide the des'cribed fu_nctidnality.
[0052] Referring now to FIG. 2, a functional block diagram 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 or more wireless handsets
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merely exenplary in nature and is in. no way intended

torlimt the invention, its application, or uses. For

purposes of clarity, the sane reference nunbers wl|
used in the drawings to identify simlar elenents.

rein le. a d/ o I.C
fo?sot“{;i gé?l caﬁngnggﬂiiP&%C%ﬁr e}ﬁ’r” %ﬁt?et-{ASI g)ach of the
an electronic circuit, a processor (shar ed, - dedi cat ed,
wigelegs diandsetrd SAeimsiuge: Ratechaxasalle bavenob6nbr 86-2, ... and 56-N
software or firmnare prograns, a conbinational | og| c .
(colleativiety battdfies 56f).heThe iasabtation HRozectmddied byr »i¢i tephone
t he described functionality. [0052] Referring nowto
Ilrlé' &0 t8:th8 thIepRbhenlitchl gk 'ﬂié‘ﬁéé‘éns@tloﬁ b %%He\ﬁﬁelesls handsets.

phone system 50 according to the present I nventi on

5 081, S5 255, WAARHS N ST IS, By g i o

N (collectlvely Wi rel ess

54-1, 54-2 .. and 5
a%ﬁé@&‘@"'é@)‘?esﬁé@%g&é‘?‘ﬁe wirel ess handsets 54

include a rechargeable battery 56-1, 56-2, ... and
56- NOOB@b! | dit pRe| §mbadieentestheepasahatatiars e52t and cthe5Jireless
is connected by the tel ephone line 20 to the

harelsepbdrmmmiunipate dsinghgetisewirbriss Gk WhetNtheWiréle8s handsets
handset s 54 sel ectively communicate w rel essly using

54 'arrétlo@étgﬁ%ltrﬁﬁcé)'p@'ed\étéﬁhi?ﬂn Hlyésoﬁgwe BALk &fat eé%'la lsghe first

be descri bed bel ow. [0053 di nent,
an handset 54 c icate, .. .
wﬁélégé ?ﬂhqgfa ‘3\(?} %45% T e %Fhseewaewléé}gss YRk is a high
andseteﬁ Z-il(a l('f %)dWIthln a predeterm ned rang

PR HErpase Ig} ti 35¢nalations 52 o fas swirpiers | badset 54

| ow power wireless link and the second wireless |ink
CqQrmainKiagh USM/\HEIG segasicewielasalink Twieem dwe wireldssomaridsets 54 are

and the wirel ess handset 54 -conmuni cate using the
losaiedndutsideelobss preditenéred hangé rcﬁl msbhsémiﬁ@tﬁﬁ . arlﬁ some
implementations, the range is determined based on signal power that i is recelved '
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 hnk'
which has a range of 30 feet. The second wireless link can be a high power
w:reless link such as a wireless link operating at 900 MHz, 2.4 GHz, 5.8 GHz
and/or other operating frequencies, which have ranges greater than 30 feet.

[0054]  In another embodiment, the base station 52 and the wireless

handset 54 communicate using the first wireless link when a data error rate of the

.first wireless link between the wireless 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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| ocat ed outside of a predeterm ned range of the base
station 52. In sone inplenentations, the range is
determ ned based on signal power that is received by
t he base station 52 and/or wrel ess handset - 54,

handde sahcith heinidRe hegy ﬂ@’se&gdqﬁﬁé’lesg%kwsﬁ dél{%\ error rate

first wireless |ink can be uetooth wreles

o e} Q’Sp%fe?e%a”%‘ﬁ&)ér@eq‘ﬁ el REEGRs e e nals station
% ting M—% 2.4 Gz, 5.8 Gz and/or
Sothde ?fetﬁﬁf‘l%@r Pg%[méﬂ BEOTWMECh have ranges great er

~than_ 30 feet. [0054] In another enbodi ment, the base

st at (05552 diefeting viavel tos &1Ghahdsemdé cetamien datetional block
using the first. wireless Iink when a data error rate :

diagrarhef ohierigtpleneatation 6fithls Wieslueephbhe s fe%%w
handsets 54 and the base station 52 \9%35 G 2'8 shown.

TRE %%b%ftﬁ'ﬁ&?@ﬁh&l@ﬁe&aé @ont—FBlem%ﬁ §6 %épgerﬁ%olgrbg)gk%non of the

wireless 17 handset conmuni ca usi ng

rror rate of . the first '
biie 888 s h%‘eﬁﬂ}ééﬂ%f)ﬁa <50 Spvalnigripsovith Sdranegeives 82 and
base atlo 52 j.s greater than a predeterm ned error
[586@ ?'éPFY‘-’rhj gRBRrates p wrelsss link mithethgcharidsetis4 using

functl onal bl ock diagram of one inplenentation of the

firgt pad sseophutirelasgsmedess TheGorgrd siarhuevB0 aldd eohmmenicates with
station 52 includes a control nodule 80 that controls

omper aarerinphist & subae &tkaypad, %ro%ﬁ@n@%’ﬁﬁ?&' otﬁEFjH{ﬁJts either
80 communicates with a transceiver antenna 84, -

divddtigrorsalgh ¥8ling lﬁﬁﬂﬁélﬂtlﬁ%rﬁac‘@' {ng Sy ZQ?%@% orf-m%dule 80

handset 54 using firs seco W re

c&ﬁﬁﬁw?aé%@%ﬁo&gu@ égysp g?%%‘n'ag?@ dg.lp&gyofba%t&}ggrpotmg, and/or
or .t hrough an i nput/out put '

otlhﬁfépﬁngge tdlge'rc[g&%rl Fﬂn@hc%hmpgﬂomp@m@eggce (not shown). The

base station 52 includes volatile and/or nonvolatile memory 90 for storing 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, .Tne .control module 100
communicates with a transceiver 102 and antenna 104, which s'elective'_ly
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 rnore
inputs 106 such as a keypad, microphone and/or other inputs either directly or

through an input/output interface (not shown). - The control module 100
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conmuni cates wth 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

caamuplicited eviteontpytOD08 Guchtay & Rpeurbatdismay, am‘h‘kmghting, and/or
nonvol atil e data, respectively. The base station :

omle$ Bu gﬂﬁé BASS: @rédtheor tﬁ%ub@ﬁémn Wg@@ﬂ?&éﬁﬁ& dHfvn). The

base station 52 to’the phone Ii

EEE ey e vk -

control module 1 omTunl cates with a transceiver
CCi’ﬁEo%@sé)rfltt%ﬁéngéﬂt 4hich selectively generates a
wireless link wwth the handset 54. using the first :
and/ B1053¢cond thig insplesaentatien, theetraoaceiversnddudred 102 are dual -
al so conmuni cates with one or nore inputs 106 such as '

madkeyrpasteivarsr thph@ae aperats iotheh firsPuhd $3ddiel wireless modes.
directly or through an input/output interface (not -

WHEAWRA- haﬂ?)%e@@ﬁtll% NitHiP e r@ ;fé(?m Jlilegj fa‘?’@@“@fé Ett%%e]avgtéﬁon 52, the

out puts 108 such as a s

d th out pu e|t [ d| ctI r.t oug
f"%ﬂ {YCF?I&E?? L'ﬁoqeﬁt 'érfl";%g (n r%rho(m) éhqg V\§4 s%Jts'de of the
handset 54 i nclu f,P((:les a rechargeabl e battery 114 whi ch .
ﬁéfﬁé‘%fg"”%ﬁ?%% e pase statiehd f2a seeend pirstessimodaiis used. By

i npl ementation, the transceivers 84 and 102 are dual
usingghe rfamweekeessnodatmsiaad apehatsecondptitehhandsedt Shdill tend to
second w rel ess nodes. Wien the handset 54 is within

cenguresldbss Ipovest darigg eferhtien base thé at\‘lr’n@nbé5t?¢veetnh?echarglng the
first wireless node Is used. Wien the handset 54 is

b%r%ﬁﬁlll'teﬁ’é téll}ecreggeedeterm ned range of the base
station, the second wireless node is used. By using

the |fSOrS%l A %F%@%ﬁto’ BrE CAUNRT b2 sBREAMSL add'She wireless

hand
handset 54’ each include first and second transceivers 82A and 82B and .102A

and 102B with antennas 84A and 84B and 104A and 104B, respectively. The
wireless transceivers 82A and 102A implement the first wireles.s. rﬁode and the
wireless transceivers 82B and 102B implement the éécond 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, 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 sta"tion.l52 is a master mode

controller and the handset 54 is a slave mode controller. In FIG. 5B, the base
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consune | ess power during operation and the tine

bet ween recharging the batteries wll tend to

i ncrease. [0058] Referring nowto FIG 4,.the base

station 52' and the wireless handset 54' each include
stations$2 dech séanandnddecsodiler an82theahdn82B Bads1&ZFAaster mode

and 102B with antennas 84A and 84B and 104A and 104B,

cofesiRgct iivetns. g0e thui b@éeess‘idt‘idrﬂ'&c%lnﬂeﬂ% $and3Bd sk02fe mode

i mpl enent the first wireless node and wirel ess
contrr&@gg's\m{e% ?r?eBn%Hje %Bﬁgogﬁ%gméa% i Oeh tpﬁzegﬁie? Sevige is out of

hone e ' cl multiple wirel ess
REaRY SiasAs atsaggxgt%ﬁ- 8RS Slbe6y e & tieahalsly the mode
FIGs 5A, 5B and 5C, the base station 52 or the
comntpiles sienga aoeoel Figre ta thesothestdevisese suviehtthdhaatisranode. -
- 54 may nonitor and control the wireless node. In FIG

5A, [a080]basEhe witdless Fddesseleomss auOnmttor 4aBtdandees range of
and the handset 54 is a slave node controller. In FIG

thebRand 4t S2856m the bisatdtafiorb 32 (§n§/o?|vﬁ§éevét§g)3iaﬁg:é(et rt]ae\aneless

and the handset 54 is a master node contro

mdaeGof % ta'ﬁ%ﬁ?ta%g e?r’i 'b'ag aﬁgﬂ%% %{e ngtgfy ga%s\gégless mode

con ers
ran e and/ or has a

ot vice is qut of :
Se'&g?%é%otnfp éggﬁﬁt‘sﬁé aga? {20 Q0" Fol DEtwep iy lassehandset

node - controller sends a control signal to the other
54and Hhe basetalion 68 ank selaets theadrel¢sosrideTbased thereon. As
wi rel ess node sel ectors 140 and/or 148 sense a range '

cambe apprebimnes eonéantiforbdthefhihs cont@l nwstlds B8MHd@br 100 may
vice versa) and select a wreless node of the handset -

BRSSO AR Koo IRl Sinen cre o
bothPddhded WREAgS Pt FAAlgRS 8ithandsSEbin may send a request to transition
to the other wireless mode. The Wireless mode 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 .ﬂo.wchart illustrating steps of
wireless mode selection by the base station based on range is show.n' Control -
begins with step 160. In step 164, control determmes whether the handset is |
within range. If true control determines whether the handset is in the first
wireless mode in step 166. If true, control returns to step 164. If false, control

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

control signal.
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54 and the base station 52 and selects the wreless
node based thereon. As can be appreci ated, one and/or
both of the control nodules 80 and/or 100 may i nclude
the wirel ess node sel ector 140 and/or 148, _
respectivel When o both sense a chan in the L
 angB0621 t nifistep 1661 R [Wa9. S@Hn et Whelterihei hansipet is in
to the other wirel ess node. The wi rel ess node

the slesondrwiralass anadderin sip &Y. bé falsaprenteelt sansitons the wireless
i ndependent nodul es fromthe control nodul es 80 and/or '

hahdget {DPeldedeidenirelegs moydd in St 17 by sehdingehesitrol SIgnal and
illustrating steps of wreless node selection by the

0

copfRfrhils 1‘%%‘%99??3‘““5@?% sTaREOtnCEle b SR fse.
t he within ran If,tru o
ot 45ﬁ5ﬂ§ Felemtls' Ml 1ANEES, 'ar" hnfiowERfy Bhistrating steps of
wirel ess node in step 166. If true, control returns to_-

witglaps 1aade |gelecliane bycm pgndset hased i Phsargr inasheywr. Control
to the second wireless node in step 168 by sending a

begime with seprid0. 20 FQO63H, contsoleetébrines Wiadther the base station
control determ nes whether the handset is in the

is SAban g, elfense, oterol deRlreinds Ahetterftaé $se GidPls in the first
transitions the wireless handset to the second

wird|6§d ﬁﬁdé:gf&égméé enf i, %nﬁr@f‘%tp%satocﬁa 71844.S|f93%|e, control

and cont turns to step ste

ndfiFs ER LA by} ﬁk%%%fotﬁwueéﬁa%q@%sﬁéé g."

wi rel ess. node sel ection by the handset based on range
i s JABGRAI CHrﬁtPBI184b'édﬁ|$§ fPptiokdeigmipes Whﬁfﬁﬁéihqmse station

_control determ nes whether the base station is within
Is ira fitfe se¢cdnd mire/essomodel inddee r18i0nel$ falbet duentrd! hnsitikms the base
station is in the first wreless node in step 186. If

statiareto thensecind etretess modstiepteB492 ldndf cdriml réRihsE @ 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's_econd
wireless mode. {f 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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transitions the base station to the second wrel ess
node in step 188. [0064] If step 184 is false, control
det erm nes whether the base station is in the second
wirel ess node in step 190. If false, control

Whé!ﬂér thORPstt HReRAS Sharkiseh 191 tRe St FASRd Wf@%l i I?O control

node in step 192 and contro] returns to ste

t%ﬁ* h%qa e i I S b e lar ¢ F‘u’s??it ing

ps wi el ess node control by the base station
basedogﬁsldat H ¥PPoROS 4t dalse, spotipl. skizbriorsibp bl ndf step 210 is

with step 200. In step 204, control powers up in the
falsescontrol slkigssto stepe214. nif stegp2 208 traontarttol detengitds®p 204. If
whet her the handset is in the second wreless node. .

stép tIUE is GaBL! @ontel eldiém@Rc¥hehoBE, Qhé' ABhddet ¥Pin 'Ehe .second
step 210. If step 210 is true, control powers up in

vﬁrrre%gg%ggr%dle‘; HS §e g"‘%%gl eliirﬂ%é?%%nﬁﬂfreﬁﬁfh%&o g}etgf 2@4} a{h step 220 is
B Sk B g s

whether the first wireless handset is in the first

t'v\n‘?répé%%"%%@e If no, control transitions to the
first wireless node in step 218. [0066] If step 208 is

- fal s€00&dnt r Befegkingsnow ¢t eflR17B, 14 fAicietar ifustaating steps of
fal se, control skips to step 214. If step 216 is true,

wimiéssoinodetdont®l by tht eRndsét bdded <§r§ 8Bta2dAol Faté?sl siown. Control
control determ nes whether the handset Is in

b;ég{r%?ﬁgh }Q‘(t)épgtbgés Igt’sq&f) g@;‘gSHE%&Wé&f@ thecgg,# Imﬂreless mode.
nsggﬁ e% qj ngahtr?l- ﬁg}esrﬁﬁr?é‘s? é/i(%e}g!gre ?lﬁ%ggaﬁe }ngf&fﬁ’snéﬁ ﬁt@w second
wrrelessGmodef l? trfuleO\é\:%ﬂtarglt detlelrrlhlsntersa\}vhgt e?taet?rie?fls up in step-240. f
step 240 is true, control powers up in a redundant first wireless 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. |f n.o', control
transitions the base station to the first wireless mode in step .248. |
| [0068] If step 238 is false, control skips to step .244. ' lr step 240 is
false, control skips to step 244. If step 246 is true, control returns to step 2734. 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. |{f step 253 is
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wi rel ess node control by the handset based on data

error rate is shown. Control begins with step 230. In

step 234, control powers up in the first wirel ess

nmode. In step 238, control determnines whether the

base station is in the second wreless mode. If true,
falsentomtol densitivneebe Wase fstation toi thersecend wirglesd ARd24A step 254

If step 240 is true, control powers up in a redundant

arld feSbts file@ 79 stEpdBsand sends  a test message. In step
244, control determ nes whether an error rate of the

ba 0863t | oot bUAeh 1 5he B Eah gl ST AUAE b P Hregoing

statjon,i t he I wreless node. If no, control . _
deRrBbeT gt e Rist, @@CEW@.QML% SregRItARYtion Gas b8 gmplemented
node in step 248. [0068] If step 238 is false, control
in gkivgeietyo o fene44Theefereeviieothis inventim hesrbear described in
skips to step 244. |If step 246 is true, control

coneedtiors With paejc?ad exaimpledt ¢erddd it ir@bsgeop“é)rﬁfft‘hb invention
det erm nes whet her the base station is in the second

t
sh\gyrgghggge %@PES%@% i%gr?er HanguﬁggonsC%ﬁ %%L:an% H4hparehP to the

skﬁlﬁggﬁf'éclnﬂ?ﬁell ggnaﬁeaﬁltdgt éfgh%oq&aﬁ@rpgc’%eﬁ Beg@gatlon and the
fo*fo hose skilled in the art can now appreciate
oregO|ng description that the broad
teachi ngs of the present invention can be inplenented
in a variety of forns. Therefore, while this inventiaon
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 || becone apparent to the skilled practitioner upon
a study of the draMAngs t he specification and the
fol | owi ng cl ai nms. ' :
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23 LLOYID WSE 24 Cainms 1. A wreless base station

for a phone system conprising: a wreless transceiver
nodul e that transmits and receives first wreless
signals with a wireless handset in a first wirele $0YD WISE
node 5 and second wireless sjgnals with said wireless
handset in a second wreless de, which has a greater
relm&(le and hi gher operating power than said first

i ®ss node; and a control nodul e that conmuni cates
with said wireless transceiver nodul e and that

swi t cles sdfl witrless fiand statinst farem phawing systeim r sompmising:
second nodes based on at | east one of a predeterm ned

dat a error ar atirelassl teapsesietermobaetd tiaagerdreimisnaisdirdceives
base station and said wireless handset, wherein said

EipsXt Wﬂelé@glﬁlgnél’! tvsﬁhﬁasa WiréleBasRangéét iri’rh brEVRPeless mode

said first and second npdes based on said

BhadsbebAlngitatale ShhAls \WilE s firel0Ss 'NAMERSiP% Second

ation erein Sal

W re a tation selectivel S|t|ons
#feledh  Fofigs o hZE A48 A SindfaslGangs ahohihar ogftating power
second W rel ess nodes. 20 3. The W rel ess base station
tharsaigfitstwiiedess sde:cd™@rol  nodul e transitions
said wirel ess base station between said first and
a control module that communicates with said wireless

transceiver module and that switches said base station between said
first and second modes based on at least one of a predetermined data
error rate and a predetermined range between said base station and
said wireless handset, wherein said control module switches said base
station between said first and second modes based on said

predetermined data error rate.

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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second wireless nodes in response to a wirel ess node
control signal received by said wireless transceiver
nodul e. LLOYD WSE 25 4. A system conprising the
wi rel ess base station of CAaim3 and further LLOYD WISE
conprising said wrel ess handiﬁg, said wirel ess
handset conprising a control dul e that selectively
transitions,said wrel ess handset between said first
and sécond fi $SIBsCOMRES NG et wielegaasa station; of Claim 3 and
wirel ess node control 5 signal. 5. The wirel ess base
urtheropomprisingi said wireless mandset, sairl motelessdbapdsetf comprising a
said wirel ess base station selects one of said first
zodtrek moudievthatl sslsctivehd ranitiond paldiireledsahaidstl between said
wi rel ess signal strength between said wireless 10
WGt RE sédthSRirelR3SRodeRbhE '?hathenE?Ste%yﬁu? ‘Js}n‘?éfleég1 Rl control

4 wherein said control nodule of"said wreless
tﬁ%et sel ects one of said first and second w rel ess

es for operation based on a wirel ess signal

strength between said base station and 15 said
wirel ess handset. 7. The systemof Caim4 wherein
said control_nodule of said  wreless handset sel ec
one of?-sai d Therwirelgag base station ofblaig 2iwherein said control module
operation based on a data error rate between said base
of ssaidrwiseldss dhase sGtinnr s¢lests haedxfesaidsfirsTrandnriseebrd wireless
base station of Caim1l1l wherein said first wreless

moolted for Bpeeatinnt basedrphizawireless signal strength between said wireless

handset and said base station.

6. 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 wireless handset.

7. 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 station and said

wireless handset.

8. The wireless base station of Claim 1 wherein said first

wireless mode is Bluetooth compliant.
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LLOYD WSE 26 9. The wirel ess base station of Cdaiml
wherein said second w reless node operates at |east

one of 900 WMHz, 2.4 GHz and/or 5.8 GHz. 5 10. The

W rel ess base station of Aaim1 wherein at | eastLidd WISE

of said first or second wireless nodes is conpliant
with | EEE 802. 11, 802 11 a, 2.11 b, 802.11 g, and

802.1 :II. The W|r | ess base station of Claim1l

wher eén sai be\/\k"’r“@ %%% age statirr afvelaimdumhearein saéd:second
a, f| rst transceiver that comruni cates with said

Whaless magdauPretaest ahleastanpei ofs98AdMHz,eP Ve GHZz and/or 5.8
wirel ess signals using said first wreless node; and
@Hacond transcei ver that comunicates with said

control 15 nodule and that transmts and receives

W reless signals using said second wreless node. 12.

The wirel ess base station of Claim1l wherein said

wirel egs Thansreled Qg’é“g Stléﬁ Ltﬁl%frgl 1 %Sir?gﬁeast one of

t hat communi cat es vv|t sal
mts a

t tl tran d recelves W rel ess
SOl IFEL ) KCoaL WG Sp8Est i Camalisht WSRGIEEE 802,11,
802.11a, 802.11b, 802.11g, and 802.11n.

11.  The wireless base station of Claim 1 wherein said wireless
transceiver 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.

12.  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.



