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{54) Title: HAND-OFF BETWEEN ULTRA-WIDEBAND CELL SITES

As a Mobile Unit
passes from one
Sector to another, the
Base Station will
initiate a "scit handoff™
fer the channel
change

T

- Sectorization at UWB Base Siation

{57) Abstract: Briefly, the present invention provides a dynamic channel re-assignment capability between mobile units (70), base

“~. stations (10} and sectors (1, 2, 3, 4, 5) within base station coverage areas (20). The wireless devices used in the present invention
may include impulse radio communication devices such as, for example ultra-wideband radio (also known as digital pulse wireless)
communication devices. Ultra-wideband bandwidth and channel allocation can be effectively managed, even though link quality
generally deteriorates near the outer boundary of the base station. By maintaining dual communications with an adjoining base

3 station, the present invention reduces the bit error rate and maintains signal strength (e.g., REF s;gna] strength) This procedure is
termed a "soft-handoff”.
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As a Mobile Unit 1 e " 3 passes both one I( s4 Sectorgfg,ApL5her, the
Base Station will 2 initiate a' soft handoff $o \~ for the channel change
00 en - Sectorization at UAB Base Station (57) Abstract: Briefly, the
present invention provides a dynam c channel re-assignnment capability
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present invention may i ncl ude |npulse radi-o communi cati on devi ces such as,
for examnpbemildiitdn ¥id eRame 15 afbhdng (Gl S0 sk BRWNILASI GHerGbiteRhioP Wes@ minclie| ess)
conmuni Gétrs @ tale vipeisged ilJhd: avaar- ofre@@bain ehedduachnt odds imd givevicgepetingatk ggrat | on can
be ef f ectr gty managed, even though Piavkesdreda e «Crefe€her«t | y deteri orates
near the outer boundary of the base station. By nmintaining dual

comuni cations with an adjoining base station, the present invention
~reduces the bit error rate and maintains signal strength (e.g., RF signal
strength). This procedure is terned a "soft-handoff". 9 June 2005 WD
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----------------------------------- Field O The Invention 5 The present
invention rel ates to the field of ultra-w deband conmuni cati on systens.
-More particularly, the present invention relates to hand-offs between cel
sites in an ultra- w deband comruni cation system :




Background O The Invention 10 Wrel ess conmmuni cation sygyg Iﬁgsz(ﬁ,re changi ng
the way people work, entertain, and communicate. For exanple, portable
phones and ot her mobi | e devi ces have enabl ed highly nobile individuals to
easily nicate. Such devices can transmt and r 6&2 h voice and
dat a sf&ﬁM”mAs nore features are added to these rm%(?'fﬂéﬁ’ ﬁﬁieq ess devi ces,
users are able to receive a wider variety of information. This enhances
the user's entertainment and nore -5 efficiently solves the user's

busi ness—pr-obtens—bDat-a;--steh—as—-corputer—f+tes;—graphtecs—vitdeo, and nusic
may be sent froma renote |ocation and received by nobile wrel ess devices
| ocat ed t hr ougHAANDaOFE BFL WBEN UL TRA-WHEBANDSIELLL 8IS ar ea uses general |y
require a series of fixed transceivers arranged to conmunicate wth the
nobi | € W T EleSS devi CeS. The w rélless device 1s able to communicate only as
long as 20 it remains in contact wth at | east one of the transceivers.
Wil e the use of such w de HiddOFuse&mrentisn expandi ng, the use of |ocal

wi rel ess conmuni cati on systens (qu ow n A local wreless

2ommuni cat FBHPESE Sypnizog,rela @iz%ﬁ!eeﬁéf‘ guﬂa fleé’g?‘%c?%“%’ar“@é%sée%w ces in a
si ngl q&eigaflichigrly Stﬁégreaém FnveRTIndRNER to handEHRY Betwbdh QlNGel D an SUGH | ocal

W rel ess comrunl Cati On systens may enable conputers to control 25

peri pmd@h@dwmmmhwgﬁe@al connections, stereo components to conmuni cate,
and al nost any appliance to send and recei ve information to the Internet.
The amount of data being sent on both wide area and | ocal communi cation
'systems is mushroom ng, Backgrdunde)f Thelakénticaxceed the bandw dth avail able

in the tragi.tional caqmunication bands. A rel ativel W. conmuni cati on
18 echnol ogy%{e SrEQUIPHEALOn \Fy SR, g < que@ﬁﬁﬁydwyleﬁé‘ﬂfﬁp%% aﬁé& st ance

i N MeQLhREnkhS %?éx:&ﬁfofer ﬁ&%ﬂblw%ﬂaﬁésdaﬂdcﬁdibr%me%me%rhav@é@M%

ul tra-w deband technology is e communi cati on syst em usi ngﬁ?n 1 mpul se
r adi o mobils insnidualst to jeasiliicommynieete.i fudh, dsvicpmeanritansipit awd yoeivesbuth veige i t | ed

"Utr n | uses
AT e R e e A
em tt@a:e'ﬁrta afwﬁket ivaridy of infernatiec ofMtlisi enhanceslie dser’t emadaintherd add gidral si gnal .
For | i.catj ons t he puI es are transmtted at extrenely | ow power
16Ien3| 1°l“‘°é'ﬁ£ﬁ‘§vesfﬂ?f'rus@xsal?’rﬁn@ssl’§’(b %¥ss than -30 dB. The generated pul ses are

so smal | tPah §iaRYs byRbid! f1v, ?fﬁbﬁ%s, Ivmeb NadNahSEmbY 80 ke ffroftt § edmdt®r e
traditional conmmunication sys Utra-Wde band conmuni cati on systens

enabl docatemandireceived by anobie V@ﬁlyssmegﬁe&jla@ﬁed throughout a large (or “wide™) area.
Such wide area uses generally require a series of fixed transceivers amranged to communicate

with the mobile wireless devices. The wireless device is able to communicate only as long as
20 it remains in contact with at least one of the transceivers.

While the use of such wide area systems is expanding, the use of local wireless
communication systems is also growing. A local wireless communication system, for
example, may configure the wireless devices in a single building, such as a residence, to share
information. Such local wireless communication systems may enable computers to control

25 peripherals without physical connections, stereo components to communicate, and almost any
- appliance to send and receive information to the Infernet.

The amount of data being sent on both wide area and local communication systems is
mushrooming, and it may quickly exceed the bandwidth available in the traditional
communication bands. A relatively new communication technology (termed “ultra-wideband”

30 technology) may provide assistance in meeting the ever-increasing bandwidth demands. An
example of ultra-wideband technology is the communication systern using an impulse radio
system that is disclosed in U.S. Patent No. 6,031,862, enfitled ‘“Ulira-Wideband
Communication Sysiem and Method”. Impulse radio uses individually pulsed monocycles




rate, such as 100 negabits per second or greater, when oggrafffsin a snall

| ocal area. Utra- Wdeband systens, however, nust operate at extrenely | ow
power, typically transmtting signals at the noise |level. These systens
nmust operate at |ow power because they need to avoid interfering with the
more esYaBF#¥fed communi cation frequencies. The | ow FoWEP #¥hi renent 10
restricts the size of each ultra-w deband cell. Thus, ultra-w deband cells
generally are smaller than the cetZs in the nore traditional continuous
wave  @mitteirat frastiohecfeendsycné imtervaliie trapsmait & digital signall [E‘oslinzuy applications, | in an

ultra- Wld band conmunj catj on.system | tates a nse

ol o AT S SRR G STRE I o S i e de e pep et ook el afle ey
under g80 e GhretAsBIuRE BE so kﬁﬁﬂth&ﬂh@r@@aauyaax{st hehowa flddpofdtingrs assi gned
to 15 different users. This is especrally true if the users are highly

nobi | dradifignal ppramunieation s¥fsMswi | | of ten travel across cell boundaries where
_ he S|gnal f o) nt will be
reI ativel yﬁ}%e%de@ﬁqtaaé\nc sucﬂ%ﬂri%t?&%%le éﬁ%&é@&a %Iﬁhpfger&nuhgél v

geogr aphisnel hsy/1apegabitsegbr tsecond of grieater, when oparaied mrecemallf logsh araﬁeUltra-
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Accor Gignglk ¥t th§ildi§é€le@n| 'Dheﬁeﬂdy@t’&:ﬂnymhm obeuteaf lowpweotsaausk they newd te bwihel s can be
all ocated to each cell, the reuse di stance det ermges the total capacity of
the ovepiringywihthe meysestablished oRIRACAER repHencips| The low RoBETHIMETMSTh

160NV C R RRFhe G5 bifeal Pl Sidkbath o T Rualiiihd HARRBral e fnaip er demand
can vary greatly fromone tinme period to another, there are likely to be
tines thaﬁﬁha/mmnahqmmwitmdﬂtiamal caitinudus v&gwwdayleumed sygtefosi zed. There are al so
likely to whe ane at urat hfe { y causing
undesi r abl EE%IF?}%% ynslfl‘? Ogs ﬁg %conﬁglgat‘?ng‘!ﬁb%n& usal gnon g}%éeﬁgl ity

degr aggéekdiates \dhemtidelp elehseSpliRnEiv off bsttsidtibz alicors exTitie dighsyssigmofiual i ty
standards in a conventi gnal co ni catlonﬁlabstem th system oEgr at or

typi cAregnagmay; la@arsoamnqwst@w Gt} 9 prasseip Do tis o My h 2% user

i1 af figgrdid nﬁméré"eﬂﬁél ?sresb%ﬁalllg ﬁf& lhsdrOark REHREMObLIRO 189k casBOgep@icel | s and
ant ennas, however, can costly and time-‘consumni ng process. AIthough

ul t r a-ofiem eovesh dcmwcd:ﬁlidtougojanhawhcm gheatiighals of twy ctowprsdhnee sthteons myerda. o

mul ti |nterfe t|II ect t ft ereceived
si gna%argg t{“ﬁeevgrft ‘Q ep’éega%lé'gl ltht g% ?ﬁ té’lﬂél s g%%}é?qggﬁl &%r a point
1Wso lge&gaphioanﬁépadte& tonimist the ﬂgﬁﬂem’e foff etgmBd uttér&ramv eFaexampletife squar ed
di stance for open_ line, of Si ht commnllﬁgtlo In cluttere d nobile 9

June Daisular chapnel is wsednime sell. hat chanpel shoyld @At besused in, any ofben “g?ﬂﬁ‘“u‘b‘brt ional to
ahhe | '3 fefad il V\h@&r&lﬁ%ﬁ? t B R WS relalfel} RSV 68 BE BRlERuniddHo chfmeid@arlk Be Mul ti path

cancel at | on, present’ even 1 n ultra-w deband
allocated to each cell, the reuse distance determines the total capacity of the overall cell

communication system.

The utilized bandwidth in conventional cells varies as a function of user demand. Since
user demand can vary greatly from one time period to another, there are likely to be times
25 when a particular cell is greatly under-utilized. There are also likely to be other times when
that same cell is saturated, thereby causing undesirable drops in transmissions, connection
* refusals, and quality degradation. When a cell’s bandwidth utilization exceeds system quality
. standards in a conventional communication system, the system operator typically will add
another cell in the area to move some of the user traffic from the over-utilized cell to the new

30 cell. Adding cells and antenmas, however, can be a costly and time-consumning process.
Alfhough ultra-wideband technology has the ability to decrease the impact of multipath
interference, it is still subject to attenuation of the received signal as the signal passes between
{ransmitter and receiver. For a point RF source, received signal strength varies as the inverse

of the squared distance for open line of sight communications. In cluttered and mobile




signals. In either scenario, the attenuation of the signgh,fapogdecrease the
signal level to a value that is unsuitable for reliable data transfer. Due
in part to the deficiencies described above, conventional ultra-w deband
comuni cation systens risk poor quatity of service, especially as a nobile
unit noves from one location to another. Such systens al so do not enable
ent i reakirorghdnits; theatteniiatibn &ahdre olosdly L?aﬂmhﬂtt@ﬂﬁﬁﬂvesse&iﬂﬁm fogdlopswes. Summary

O The lnyentiqp.lt .i s _an abject .an_enbadi nent of .the present, i nvention
Co. prasheiSiisshis s 1 TR gt S8R broaey Pk P R GRS oy
| i nKisiyghaB e efthér Btchbitio, g Aemaacoepf b kigndl exMedecRbse thesighat tevalnd acaker age whil e

si mul § aneousl.y, .handl . |tiple data streanms and nultiple users. It is

al so tﬁ%‘%ﬂ‘jlsé‘bt%{b%?m ﬁlbalriﬂ"e{&% Pment of the present invention to

ef fici entIyudiin biuz o tharddficidhdiendesciiyped abdves SOHVEaRDnalTGltmeidebdnd st at ed
objectives, and to ovekcorre 0J. g)r eatlg al laflVi at %ﬁe di Sad%ﬁ?t ages in

k nowrFORTRYUCAoT SIS T PP 9 ST HES B R It MOVESH9Bn pr ovi de
met haig, lo&yish @ranothaf Buelr ¢ystenth 418 @6 act drvliecasirdlp efffutdit atiizanaf” sof t hand-
of f 'be&v\eﬁ@g atfd within ultra-w deband cells. Briefly, an enbodi nent of the
pr es XPAVKTLAG YREPISHUEES: a dynani ¢ channel re- assignment capability to
nobil e units, base stations and sectors within base station coverage

areas. The wirel ess deviges ma ' Lu e i nmpul se radi o conmuni cati on devices

such as ultra- w deband digital pulse wreless)
communi catli randshyéct 6f an EmBodifeanditthd praad ishatneto plovideahdtdles ubtka-t hese

devi ces .,and sectors, can be effectjvely managed.with the resent. i nventi on
oo prnae PR R RO er Br Bl bl ke iy AP ReD R B Ythe out er
lrolou_ndezrvjcaecaﬁd bbh;ra}@&ﬁn&'_ tsﬁilﬁl@ﬂeouf&'lbihén&ilhéﬁﬁﬂﬂp?@dm@ﬁ_ sram?lﬂlﬁyllehueera_ " ghibeved by
awrig.t e nopi |1 e nit, mal Nt al n u communlL catlon W | nNKe ase
st at ilbis An 20,00ieat of ARG b dmisnt O dhe PRESEh A RIS oo PIECRLY, PUE ny
i( nve%ﬁ%ﬁdﬁt@d&?yem eebameﬁs. tlb%:@t t}ae&italttai offjedti®esaaald wRoVk@iniesor geagpal str Sngt h
e. g. 3 S a st engt . | u conmmuni caf 1 on rocegure | terne a
&0 ltexiins dhe Aaa PO ko wltprvidenatd TES, SababRatt SE OB eEtun ¢ o and
base ifen ﬁérgp&ﬁvid@msmam J;)@Stenﬂpﬂmlﬂm@fv\h' e ebndﬁélatsd Gevides ﬁirﬁa&lﬁ&hmd f an‘tkﬁﬁfhgmbn e \r/\;] or
rate | order to det nn ther there Is a nee or a ana-o . en
~ the d’ﬁlé’eﬁwﬁ%ﬂﬂﬁ%&gﬁﬂﬂ%&@iwﬂﬁl t drops below a minimum acceptable bit
error rat Qr(eBﬁR%)n e@}a@l:ﬁmemt dstemiclgébﬁht qu;érfi?gtﬁgoﬁd@peg dbdng: 'Woharm’ei?r@iglt er m ned
m ni num acc 1 .e ev , a S 1 na- o t hat .pgal nt al accept a e service
i 11 PR, Rl 1© ot wite Pt sORD R Sest e il SRR ESERB o b1 ¢ orr o
r at esirda®.rThe wiedess dovices rAngintiali@imphilsd witko itaunication devices such as ultra-
wideband radio (also known as digital pulse wireless) communication devices. The bandwidth

and channel allocation of these devices and sectors can be effectively managed with the
present invention despite the fact that link quality generally deteriorates near the outer
boundary of the base station. This effective management may be achieved by having the
I_mobile unit maintain dual communication with a linked base station and an adjoining base
station. Embodiments of the present invention thereby reduces the bit error rate and maintains
signal strength (e.g., RF signal strength). This dual communication procedure 1s termed a “soft-
handoff”.

In embodiments of the present invention mobile units and base stations constantly
monitor both signal strength and the bit error rate in order to determine whether there is a
need for a hand-off. When the data integrity of a mobile unit drops below a minimum
acceptable bit error rate (BER), and/or the signal strength drops below a pre-determined
minimum acceptable level, a soft hand-off that maintains acceptable service will be initiated.

Figure 1 lists the typical minimum acceptable bit error rates for video, audio and data. .




-4 Advant ageously, the present invention efficiently insgngg.shigt a soft

hand-off is perfornmed for a nobile device as it noves fromone |ocation to

another. This greatly enhances the desirability of the associated

ultra-w de band system by nminimzirdg or elininating interruptions in

comuni cation. H gh quality comunication is thus maintained and at the

same time hRgadRebisly tho tp?é%&ﬁ“iHPéi'ﬁBﬁ @ﬁ’&é@%@k d Bl bl ol Rty ided. 1n one

aspect the present i'nvention features a nefhod ?or performng a soft

hand- performpg, fema unebils- deviseasnitl neees diomr coodeaatipe 4e ianethey Fhisngieptsef erabl y a

code- g?ﬁg | b foinie§ CSFTHRl l Skt hahhRe hod involves the steps
o nc%s Ctﬁl: &éLl?z[blhtg i &g&n(:éa?%i iz d\ﬁl‘[ﬁkebaﬁx? t sy%}n B)d/ rI(Iil_[l‘ue.l‘R]F},l’l of

of . ( nitoring signal str error ma primry

sour cdinfipatefgant@iyiptions inuddnmaunicatieb.dfigh gualitg cymanticatéon; is thub naimaihédr i ng

si gnal rrength_.and the.bit error rate.fro secondary source (preferably
an uﬂ‘fﬁ%%@ﬁ%%@%ﬁﬁﬁ&%ﬂ?%ﬁ?‘Fq(‘tb()m?%a?%‘éfsi%“ He strength of the

si gnal andintdie alpdct e pRisent iileRtidil Bk rREthOPfoY parftiids 4 ot RAdEr ength of

the sjgnal _and the bit error rate fromthe secondary source or to

pr edetiefiveadwidshands cellyly omymunication syyiem glraierably et cpds-bavedirglluler ansni ssi on
from {psmbti t : s r - 1.he, of the

si gnal f%ﬁ@%ﬁyiﬁ%ﬁggr@eﬁﬁggggﬁgr%ﬁ g? (tgﬁgln t(ﬂ-lentggg E@%\éﬁ%ﬁ] t he

si gnaindghe bi errpr fatealrgm equineey sowrce (phederabli@n miltra-eidebandrginary fourdsd; secondary

sour cg | ) bj Or f th Iyl _ar ous C or when

eit he@) glﬁ) 31 %ﬁﬁ%@%ﬁg@%@%h@itﬁé él?%([r;rar%%t%mi} > %@8@9’50%?%&&%@5% Hed 1evel .
Moni tvﬂn'aﬂg?debmgh}mbomianemrd&);r(a))/coirrpaﬁhg/ﬂled&é@ﬂgbigﬁﬂmgigahlgmdlﬁhébit et Pf and f
storin e, informati on .in nenory. one enbodi nent, the hand-o is from
o fireR %%@%P%P%S%Ceéoé%%mg%a%tjetﬂwﬁ%@d 6§ b Grigp e tﬂm EL.G In this
case: seb@idafyn Soufréd oF tHasiEdchirmideANlelds;| AiKed) fronstdingd lal Rctiftioh Afad sel ects
an adj oi ni ng second base station; (b) the'first base station contacts the

s econ@nﬁw@%ﬁaﬂ i prigaryrsewige & the saopRdary soame-vien theetngagth of thesignglhe second
base ' Xz l.0e o) i gnnent to
Phe: e AR AL MLCE IR el B Y BRinprh W BRE o PR BARAR sl

t r answiensthe bt &rrdr witd off the eerepdary seunee Eiless thanabe bt eavt mte ofghelplfmpryt he fir st
base S%t%tiorn Bel eases. t he m)gﬁli I eb.gnit artld.c&ggl etes %e?e s%ﬁtl hand-off. In
anot Her Enilo ST Hk SHHICT (Seras SFPER, 01 DIh #Fror §a¢ 15, ReIRW 4 Brerdetgimined dgvel ¢ st base
st at i Mbnit@ingasigitt ONnHBS Magt ialol08 . detefminiigS sipasie stréngh tah@ sidtigl eheunit is
linked.to the first base station and detects an increase in bit error rate
and/ JPIOFMAROR IR PIEBRTY-n s gnal strength; (b) the nobile unit sends a request

to the firgionbasBodiindhd M Hafd-off i BHH-20fkt bab€ Matidiolal o&dnd tatlomt | on

receives the request, selects the second base station and contacts the
secorid apaghile it In dris caser @)ihe Sirst beseistation & linkied trothe frfobde guib arskselects) ¢ he

- secongl Ba56ns lRbPRusB SEBMM S IBE Brst DiSe SEANES ntdR th@Lobil Bds@biafiang- Of f

request initial hand-off sequence; (c) the second base station acknowledges the request,

provides a channel assignment to the mobile unit and links to the mobile unit; (d) the mobile
unit transmits a hand-off release to the first base station; and () the first base station releases
the mobile unit and completes the soft hand-off.
In another embodiment, the soft hand-off is from a mobile unit to a first base station to
a second base station. In this case: (a) the mobile unit is linked to the first base station and
detects an increase in bit error rate and/or a reduction in signal strength; (b) the mobile unit
sends a request to the first base station for a hand-off; (c) the first base station receives the
 request, selects the second base station and contacts the second base station to request an initial
| hand-off sequence; (d) the second base station acknowledges the request for an initial hand-off
sequence; () the second base station contacts the mobile unit, provides a channel assignment
to the mobile unit and links to the mobile unit; (f) the mobile unit transmits a hand-off release




sequence; (e) the second base station contacts the nobil QJE&%iOOSprOVi des a
: :

channel assignnent to the nobile unit and links to the no e unit; (f)
the nobile unit transnmts a hand-off release 9 June 2005 - 4a request to -
the first base station; and (g) ttffirst base station rel eases the nobile
unit, and thereby conpletes the soft hand-off. In still another

enbodieqit to the First hie Nand: Md (o) MOfiMEBasdRATh GclBR¥Lhe nAdtEle vhithiddng. I n
this enbodinent: (a) a nobi | e device is linked to a first base station and

1 equetbereby epanplefesthe pefhhasd-odf. pl ural ity of base stations; (b) the plurality

of base st@gtd: T i 4_Eer: 11N} 2 1] stares the
| ocati on o@tsggc Oﬂé%%gd as%msat% g??%?{is?ff )1‘;3%%@&%(&?6% lﬁfélf[ﬁ g't I ons
t r ansimi this earbodinsent:i @) ednobéleideyice ¢s limeedrto i fixst baseistation (asd redueststisi | e devi ce

calc h tasdintegrity each..base station a t abli.shes a |ink
St b HRER or b PRt Be sl SR o7 e GREdio 3 Ba! RloBl 1Bl IR e obi '
devi amitt desrsiifics and storeskthe Usdadiod o edchtaf thé®adel staionf Hgp cacht éft thebasd N anot her’
aspect,. the inventi onsi%r?avi de '

S net.hod, for perform,ng a soft _hand-off in a
o do- SAOBY FaRSHIS B pSOpRIe Fttoa s e Tagtulealcvicn &) s MotE Aavion PSS om a £ r st

nobi |tge kiﬁfhtinté?'it? of SRHMBIGe BRikin MdUktablidiRs 8 1RRSMASA BhdeQbutiod MEviEHeod i nvol ves
the steps of (a) nonitoring signal strength and the bit error rate froma

fi r sthighestedats intdesty; apdi(fide snabilsdayjee Warsmits piak cpgailoygmh bt disghbase (b)
attenphipg to locate an adjacent base station with an acceptabl e signal
strength and bit error rate and determ ning that no adj acent base station
has an acdephethéraspest, thedhventiompigyidesmohethiod f@pedomring & soff kadndtafBinani tting a

hand- off t f first_nobi i.ce.that is_ |inked to the first
pame Shkp S <AB LRSI o B B i BBt ot e
secorsécdmlihétﬁled@itit@sbasa@tdﬁ@gﬂ;haaidﬂ@dtiﬂﬁ)lﬁeed@wuﬂepmbb .it(h)temdﬁtdri%g s@ﬁéla t

te orar repeater to ass ata 0 a secon S S don. orain (0]
anot FEFRE el e i ﬁ*éorgwaes@am R iU baeg miaton P ﬁ‘f%erﬁa%a% e C_ Eoffput er

prog r@a&&p@%ftb)fﬁ&n@ﬁﬁg R Behtd o aipdcknt 06 <@fidn Withadh Mcbpiaivisgahand

code-based cel lular “conmuni cation”system conprising: conputer code for
noni tstrengily asd it arros rate prgt determdning éhat bp tadiaeend basea&tfélonri@maa apeeptabley sour ce;
conpuyt er f 2 Jgll ' ' oSET ﬂaFﬁ ' rrara rate froma
SECOlI:lkE ral ygtgé(i)ll rc%?d %%&f@l}&g%g%@%@%ﬁp%?%g %ésgﬁogin%t &orp&{l Te si gnal
and tdeeicbithatds liaked tt the ffirstrbasd etafion o \sesmdraebiteoddvive; éd)recdting af t he

signal and the bit error . rate.fromthe secqgndar ource or. to

o SaldraPiie B B heilen i ice i (BT D6 e Bobii g%tist & ecept i on
and ttéﬁﬁﬁ—ﬁ%&@%@f@rfd@m&dﬂﬁogrsbé@ﬂ%amg to the secondary source when the
strength of the signal fromthe secondary source js greater than the
strengt h d¥ccpriing to another aspect of the present invention, there is provided a computer

program product for performing a soft hand-off in an ultra-wideband code-based cellular
communication system, comprising: computer code for monitoring signal strength and the
bit error rate from a primary source; computer code for monitoring signal strength and the bit
error rate from a secondary source; computer code for comparing the strength of the signal
and the bit error rate from the primary source to the strength of the signal and the bit error
rate from the secondary source or to predetermined levels; and computer code for
transferring data reception and transmission from the primary source to the secondary source
when the strength of the signal from the secondary source is greater than the strength of the
signal of the primary source or when the bit error rate of the secondary source is less than the
bit error rate of the primary source or when either signal strength or bit error rate is below a
pre-determined level.

According to another aspect of the present invention, there is provided a computer

program product for performing a soft hand-off in an ultra-wideband code-based cellular




signal of the primary source or when the bit error rate gk tha,gecondary
source is less than the bit error rate of the primary source of when
either signal strength or bit error rate is below a pre-determ ned |evel.
According to another aspect of thdbpresent invention, there is provided a
conputer program product for performng a soft hand-off in an

ul tr apittiigRatich GREAr RARRGN € $ofl RindH 1WBorg A0Brst mobile ukiP TSRl ON system

wherein the soft” hand-off is froma first nobile unit to a second nobile
uni t mepilg ushidea besqistabian, COBIPHIFINGT ¢IPULS B foF mopderingovignabirangthiang si gnal
strengt Biabfhy hdodhta E%Elser &héor Exﬁi'ii@teﬁfc]l'f]ﬁﬁ RAsmst & LfkcaRghdet erm ning
that ‘either 1s unacceptable; "conputer code For aftenpting to | dcate an
adj acemputsnsadesibon bitamptingtth lemtcamcaiisabt bassisptian withtaneavgetaldmdighalt err or
rate and determ ning, that.no adjacent bhase ation has an_accept abl e
o1 gnaroh BEPR efhvdi P g gt BECho ARG b oo 12 PLaGRFEREDS &
Bandsig‘nﬁl dtefigth sihd bft@ﬁbﬁgaté; icbﬁnlputeﬂ&ideefoﬂemisﬁﬂﬁh@ ﬁﬂlmhd.‘-gﬁir?d(ﬁd fien bhe first
ase statiqon tq a sec nohi | e device; conpute [ or receiving a
resp @qwlsﬁ?wvreﬂigfé%@ﬂ@dﬁ%&qﬁéﬂ % Sion 0,8 SRR BOBHC SHE: SOFPURI g ¢ he
SecoRgddmmR irbRivilVd fe8pdhSe RofQHP HcBhY moBREAdvike; bRl Bassutdabac kR Wingecond base
station. According to another aspect of the present invention, there is
pr ovitkescendyyehileferiee as afemperer tepeater dnpass fatn i aofeporidrbaggstationr a- wi deband
code- base I | ' t: . [ -off is
Froma fi o PaGRE WA o b8 R i MR bBe St BT L he
syst eerfannpg & sefhbandrghinsanfudtra-midtebarat ¢odg-based wellulataosmyinicaionl systeen, bi t  err or

rate f.rom first se, st at.ion d determ ni.ng.that. either |

nacotisra e st bkt B ol £ Bisp R vt Gmab Bopi i Eig PR6 stefons ot i on with
an ackepisehl eongiriiihat niebisefod mibnbindbipn shraipth addthangt @aireatdiffonig that no
adj acent base station has an acceptabl e si?nal strength and bit error rate;

meandirftdpse siationopd deteryning gk Gk fs wageratel; msRsAor AfesPing e [a¥@'evi ce t hat
s | igk8dcdnPbisSiafibd Sith BR 86 cpBbR AN shndh SREOP MmN afd qawﬁﬁihgrreans_ for
receiving a response fromthe second nobile device; and neans Tor using
t he d$hat onadirodit basedéitivn danan sccepiafposignyl strep@hiond bit srrpnmate; degens fs a second

base 1.0n. i t pect .of i lon, there
o R RSSO S A wPRRCEL G0 BAGE R BNER T
conmgtatic@to ®Becoyd trbile dbidces imeanofulr lreceiving a rgsporfse fiom the sedond maokdleof f to a
second nobile unit to a base station,.the nobile unit conprjsing: neans .
For HEHPEJPR SIS fgrmeclor SreaRmank Qviseti  GROBEY FREUeT PORRATA Pot base

st at igQBednd buddisediioht 1S |1 nked and determining that either is unacceptable;
means for attenpting to |locate an adjacent base station with an acceptable
si gnal st Ferepdingde anather aspechef the presentgygation, there is provided a mobile unit

for an ultra-widecband code-based cellular communication system, wherein mobile unit

performs a soft hand-off to a second mobile unit to a base station, the mobile unit

comprising: means for monitoring signal strength and the bit error rate from a first base

station to which it is linked and determining that either is unacceptable; means for attempting

to locate an adjacent base station with an acceptable signal strength and bit error rate; means

for transmitting a hand-off request to a second mobile device; means for receiving a response

_ from the second mobile device; and means for using the second mobile device as a
temporary repeater to pass data to a second base station.

According to another aspect of the present invention, there is provided a base station

~ for an ultra-wideband code based cellular communication system comprising means for

monitoring signal strength and the bit error rate from the base station, which serves as a

primary source; means for comparing the strength of the signal and the bit error rate from the -




for transmtting a hand-off request to a second nobil e deyygeroggeans for
receiving a response fromthe second nobil e device; and neans for using

t he second nobil e device as a ter‘rEorary repeater to pass data to a second
base station. According to another2aspect of the present invention, there
is provided a base station for an ultra-w deband code based cel |l ul ar
CoMMytinGay | sotircs (6 tpeedeepiiied Sevids; Mad Nedn® rfor Mandféding Nt te@Bilonsdndengt h and
the bit error rate fromthe base station, which serves as a prinmary

sour CEASTHSEIRY iy aPM5§ t he strength of the signal and the bit error
rate fromA@ﬁr(@ng]ﬂdrb_ﬁot%&%?ec‘téfﬂEbf@éﬁ iRRHAGE tHefe i@i}ﬁgﬁ&e@ra”ﬂaﬁ@ﬂaﬂoﬁva s; and

means for transferring data reception and ftransmission to a secondary

- sour cwstepdensnlite widebanb eaderbasasinsBulanommenigation eystern,wienein there islier e i s

Pr oV {ieihefla BRord b Ak HobiRYHER o QLo imilild Bt ARORAL A Ragag cellul ar
communi cat1 on system ereln there s a 'soft hand-of rroma tirst nobile
uni t station cemposioi: mdang for mﬂxﬂtog:inrg sigml btasethsdndtthobif etrbreratedfeoen thetfatti on

conpri sing:. me for.mpitoring signal.strength and the. bit error rate
f r om RS Rignatid tstmining izt sty ughsr s g ni PpPHERInELo I Cept abl ¢!
and r@adicé bagistaioN WithGntabedp@bRLsBnabdtrefgth A6 Bit eRasAteSdndde@fnivingh an

accept abl e signal strength and bjt error rate and determning that no
adj aééﬁt’lolﬁ‘%‘ée“%g%‘???@ﬂo%% ag qocsptaplssignplotrengi and it ¢edg#th and bit error rate.

I n anot herp, gEhiAe %Hd@&ﬂ,%@&)?&&ﬂtin%ﬂﬁ]@rg boRlcR bR Mgk e ik ReAIIeY.S |1 Nk

controller. The adaptive l'ink contro includes:” (a) logic for

noni t1dici adgptiviedinki epntrpllertinepdpsh (2 heiiv fer menifosing the signdl stremgthiah@ bitnit and a

pl ur gli t] : | G0k o RO QLM na dual 15 nk.

coor %ﬁ)g a}té(;(fﬁf%ﬁé@%ﬁ%@ﬁ%ﬁ%‘é&%tﬁggéel%tanlgésd alrs)écrsﬁln 1'on aﬁghgaﬁhnlénd- of f base

st at icoordimation gl maihegiree fndth giléatkkd badengtibm mett oHind-off basatstadon;and (4)i nk

~curtail.ment. .For. C . the nmethods of.. the invention described above, a
corrg%gﬁﬁipﬁﬁ‘)%?\%@?"gfr(’%W@B?%?Hdgpgd’mh’?‘g‘t'al so provided. The invention

al so f eat Wop sacklof kit téHRR B theGRRALHASREHDeE Bbbv & ot @PTRdigCainiRiRg Syst ens

capabl e of perform ng each of the nethods of t he i nvention. The present

i nveMrogsEm gireductk saalsr providedi The inmention alrg fsetures diltea-wislsbandrede desedconf i gur ed
and Hinehl ' o6l RS OF iR . The

Dr avmc'éh%lg%'ldﬁe natcf‘f}fri)oenfg Eﬁg\%%}s’sa‘fab%}% vaarfll?% ggséhg teﬁlfé I nvgfr‘l%hlgt(l)ﬂrﬁ@vtllﬁ' becone
nor e Thepuesenitinventiph akse featkres intilé nnitshanddrase sthtians thairesé denfigngedtand f ol | owi ng

g%?bk%%@g@@e%%m Seyrskerrn%.ad in connection 9 June 2005 WD 02/49378

Brief Description Of The Drawings

The nature, goals, and advantages of the invention will become more apparent to those
skilled in the art after considering the following defailed description when read in connection




-6- with the acconpanying drawing in which like referencg;numyal s identify
| i ke el ements throughout, wherein: FIG 1 lists typical” mninmim acceptabl e
bit error rates for video, audio and data in accordance with the present
|nvent|on 5 FIG 2 shows base station architecture with overI appi ng

cover aghOPH®3®:or dance with the present invention: B@S¥%Hous a singl e
base station with connectivity to six other base stations for handoff and
channel coordination in accordance-twith the present invention, FIG 4 shows
sect omithathe axcantpaaying | draveingvind evhizhntikeb eefererse adunermls ideatfyoliktaciements t h the 10
preseag | nvent on;, FIG 5 is a flowhart for scenario one (a soft hand-off
from g %ﬁmto new base station to nobile unit) in accordance with

the pr esenFto rtvam tydital Mifmuf dedepfible! Ve rhtef Gt QR Aldi® akd\Batf & SOf t
hand-of f fromnobile unjit to base station to new base station) in

accorG@ﬁ%@ﬂ%‘t’lﬁlﬂlhéfeﬁné%mmpsnvent|on 15 FIG 7 is a flowhart for soft

handoff sc ol wa@rzfg linking in
gccor danceﬁ]!vslﬂtzhs(ﬂtJ ﬂe pr ega'gﬁxg %I%t#{tlégﬁrﬁ Go}ﬁﬁ fo%rgﬁplﬁge So]pmgér&frdgﬂrlt%re\gﬁ nki ng

nmodel theqressutfinvehtaomof f vvrth a nobile unit |eaving the cover age of base
station 2 j ccordance ,w £ pr.esent |nve tiQn scenario
Four (a sofCRavary Spe phet Bt i EiathiE b oot e 3808 B cene ! on
vviot h ﬁﬂiﬁ?o.ﬁ&tlﬂ&b’]ﬁﬂﬁﬂ-c?@ﬁ@hﬂt?gﬁn ﬁdcﬁrddaﬁdéf ?rntttanecﬁgsmt mvéfntien :;present inventi ﬁn Flh G
. 10 is a flogw chart for soft hand-o rocedures for scenarios e throug
Cfour in  aRKbAdhAvE syarationet gp alienyid b bk ast fiation i @F@aﬂfw@ﬁﬂ%t s an
gdapt Yegerttiﬂ%%]tfoﬁm roller in accordance with the present invention. It wll

e re ogni ze at sonme or all of the figures may be schematic
r epr esent aFiGAss aszchbaTt fmrsmmor@f(msoﬁ bend-eff ifom basel stationriomewdwes sari | y

depi c e, ac V, G ns of the elenents shown.
Det ai Fté’%o W Orf‘ ¢ @Zlhetqr%s%l%lﬁ‘}epﬁe f ol | owi ng paragraphs, the
present i npmrSImtaﬂomﬂakt fh&célﬁﬁﬁ twd @Chofthankb b A iflombiobiRyimitfio b6 sati@npl e wi th

reference to the attached dravvr ng Throughout this description, the
pr ef efd B baseERimEAccorfRrce Wi e PES IR Roul d be consi dered as exenpl ars,

15ather thagaay i Iar@l(;\)ﬁ«?ih@@& soﬁ’hah&lﬁf Q!eﬁa%ﬁ)rﬁunhﬂ%i/ﬁﬁéd 0 pefSris @ghattes €I n, "the
present invention” ers to any one of the enbodi nents of the invention
descr pbeet ringe dinking in accordance with the present invention;
FIG. 8 is a power range linking model for soft handoff with a mobile unit leaving the
coverage of base station 2 in accordance with the present invention;
FIG. 9 shows scenatio four (a sofi hand-off from mobile unit to mobile unit to base
20 station with emergency geo-locating) in accordance with the present invention;
FIG. 10 is a flow chart for soft hand-off procedures for scenarios one through four in
accordance with the present invention; an.d
FIG. 11 depicts an adaptive link controfler in accordance with the present invention.
It will be recognized that some or all of the figures may be schematic representations
25 for purposes of illustration and do not necessarily depict the actual relative sizes or locations of

the elements shown.

Detailed Description Of The Invention

In the following paragraphs, the present inventions will be described m detail by way of
30 example with reference to the aitached drawings. Throughout this description, the preferred
_embodiment and examples shown should be considered as exemplars, rather than as limitations

on the present invention, As used herein, “the present invention” refers to any one of the

embodiments of the invention described herein.




---------- -- -- ---- 9 June 2005 WD 02/49378 PCT/ USOL/ ??&%eozdog' . Soft
Hand- O f and Mobile U tra-Wdeband Dynam c Linking Architécture Figure 2
illustrates a preferred base station 10 hexagonal topology 100 that wll
provi de overl appi ng coverage 30 for ultra-w deband base stations 10. O her
confi guWa##H{% may al so be used, such as a mcro piRFEVESI% on a dai sy
chai n backbone, placed |ike energency call 5 boxes al ong a hi ghway, for
separate routing of signals, but tHi-s configuration will allow an

ef fectli ve Soft Habhangdf aid Mobiké Thrd-Widdhaed Dyahmfcdrinking dalddteetire el | ul ar

comuni catjpns., Base station topol.ogi can be hex al | i.near. The
“hexagonal T 535 Wﬁ@@%pgetfqﬁegB§§@U£L$ﬁwgf@gpqwa%ﬁ%ﬁgﬂ{gm ®reas the
i nearov&@asﬁhg%v&@e@wom&méwme Et@@dnd110S Gk RoaSeuiMieSmay Ie concept
is the sane but the nunber of sectors per base station differs. Gven this

pr ef ebeased] euches amyenmpivo-netyorlo o 8 daisy Fhaitbbaskbone cplereddike swergeney salbsent
Fnventi . ' ' ' - W L§ES an aNd
jJéyst e'tr]rng%eéc i%@&@%ﬁ’j&r&e %‘ng’ g%g%glsﬁgﬁg%’ﬁgﬁl?ﬁ%u r tﬁ%n %gy ass?%ned,

cent it lefdetivel soft chavil-d &b auhith Ge ressentiad abr oodeShasddecallalad chantoiditions.i |Bade Decenber

13, 2000, whjch is incorporated hergin by reference in its entirety. The
over alsfauﬁ‘égoé’o B4t F?ﬁhﬂ’%"ﬁg"&ﬂﬁ?ﬁﬁeﬁr e@&&%ﬁ?&ﬁd@é@ogg COVER P BYT base
st at i Rt} Qnvirohfefd GheRASHe Shat iblogP Mty dverd dineRifainges woly &y @gds. ar ea 20,
for exanple a substantially circular coverage area 20 as .shown in figure

2. Thdhe eenseptdethe sasessbupthe srmberjof sestors nes buse stapen GHers1 Gryen {his BF6FP4p, t her eby
reati | : ' ; ] tion of

1§10 RSy SPRAGERKSAARnREE MR, pitsont oA S A0 10 OO ENOR ' 50 Wi I

det er iwithethe meettridz, alesioes, ash systensfdesdribed ire U5 metenyapplivationgametee 46580, I n t he

hexagonal conf.i tign sh in f.iaqur 0 h .hase ' 10 on the
"ot or ronens et s MiiParkCortoisdoh Sytem AR SRR S IEL D4R 0 "\ T
each hag® whichlié MBorpdaiedhdrbia b9 ¥faendelin B edtifgy.ar chi tecture 100 has three

adj acent base stations 10. Figure 3 shows a single bFse statio% 10 with

connect i vi Ty aeralbbase staiem & architesiuss Ko mslvdes aplyfalisn ef bage stepenssilat i on in

he c y | [ t [ LRal.e 25
I%J I ocgﬂeﬁgﬁ%sggtﬁhelf]? g%ya:n%gg&%‘fﬁﬂocpﬁr%%%g%sﬁ; Zt%rae'? %ﬂ%%gﬁ%&%ﬁ%{@lw do not use
t he sanwragearsadss shbwa isfigiradi The goverage dreas@iaf ndjhesninkeye tiationa ke usi ng t he
met hods and_devi ces. described in U S t-ent applicali.on | nunber

05, 746745, wrerY radinc yelennine sovemsee el TR an Mt sl bt

FRHPOR OF Mul tiple

Acces $afe0itions 16 hndetle BR6 anbaiap2df the 0Rrageiatead 20 will deteininy tt ite ah@r ei n by

reference inits entirety. . .
shape of the overlapping coverage areas 30. In the hexagonal configuration shown in figure 2,

agS

20 each base station 10 on the interior of the architecture 100 has six adjacent base stations 10,
while each base station 10 on the exterior of the architecture 100 has three adjacent base
stations 10.

Figure 3 shows a single base station 10 with connectivity 40 to six other adjoining base

stations 10. The station in the center 60 links with the other base stations 10 to coordinate

25 allocated channels so that adjoining base station 10 sectors 50 do not use the same channels.
The suitability of the channels may be managed using the methods and devices described in
U.S. patent application serial number 09/746,348 entitled “System for Pre-iesting and
Certification of Multiple Access Codes”, filed December 21, 2000, which is incorporated
herein by reference in its entirety.

30 The linked architecture 200 also provides an inter-connected communications system
that is necessary to provide a “soft hand-off” as a mobile unit 70 moves from the coverage area
of one base station 10 to the coverage area of another. Mobile unit 70 may be a handheld-type
mobile device. Alternatively, it may be an ultra-wideband component in a mobile phone, 2

mobile internet device, a portable radio, a personal data assistant, a desktop computer or




30 The linked architecture 200 al so provides an inter-connggss 2shs

communi cations system that is necessary to provide a "soft hand-off' as a
nobile unit 70 noves fromthe coverage area of one base station 10 to the
cover ag@ahRek9#f another. Mbile unit 70 may be a haﬂé’f}ﬁéﬂf;z%s\(@e mobi | e
device. Alternatively, it may be an ultra-w deband conponént 1n a nobile
phone, a nobile internet device, a_portable radio, a personal data

assi stan{.l, a_desktop conputer or 9 Fune 2005, WD 02/ 49378 PCT/ US01/ 48610

- 8- apfpplianee docplgd &r @diopi, an AEREOLils, ok AHISREBYIAINES} obe feter BNviRlinent or a
devi cepbRdatighsmi | @ar  applications. During the "soft hand-off', the nobile
uni t 7(S)vm'll maintain a link with both base stations 10 until the hand-off
i s conpl et ®uipg fier Gof hahdoifdethe mobiauais 70 vwill"wanteior 4 sk with botlobaget hi n t he
cover ti - ERac stati.on, 10 is,,
sub- d%@aﬁagﬁ?ﬁ‘%ﬁ@ @%%%%3@?%3%8 1%5”[ f}*}gﬂf g& Eﬁ%gﬂg%%&%?sv&l [ S%toﬁlrzg[\llolndes greater

Bandwi witltin the cegeaye ateai20 of the bhsestation | @it Exh bascGavion d@ i sab-dwide@intdsigure 4
r.50 to

denonstrat es t hat n a hile unit 70 passes.from one sect

oot OV SHOR 30 T ST HgePiidss S5elr bRSidll, PRHERETSRAR] BRO10. ¢ he
base skAbh@Bovkfhghhteh 260npl ete a 10 "soft hand-of f* as channel
re-assignnent is acconplished. In this case, the base station 10 w ||

al | ocat e aFia cirmaneiratdsdhat then arptobileuning( pagsys fom qnegepiarS0itmenptlenot her

sect or : | Ioat.gl, uf; t t ntill the
nand. oy i 6 obleriee o 20 P dnglababe iR 10 BERNGHoR P RGOt 5 | "5
18t at i JwofThanRet® iay chagndBasassighatnt dnactamplished. dn this ¢asd;itlgabiage Hatiohl10sdill at es a
preferred soft hand-off technique 0..1n step 51 a hasg stati.on 10
Gt e vLogie f nev algaef fr gie maPechiss e e S Al e R e BT ¢ rengt
(€. 9. mdRitaifi itbRtrent All6ARE ChanbSiniDMK BRI IE biiRslste, The base station 10 that
Is linked to the nobile unit 70 nonitors the bit error rate and signal

strength between all of it's linked nobile units 70, as well 20 as their

rel atipye 999&%!&%&161% aqhen the bit error rate exceeds the acceptable bit
error rate imt or e signal strength drops bel ow the predeterm ned

1accept abl e Al eveicendrivgtlb Base Stbtitni TorRet€ving Batd Station TolMotileithitof f with an

adj oi ning hase station 10.. The nd- o rrocedure begins with .the |Iinked
base. ot ati Dipee IUBHER mAG e hh Crncsolr b o B g Bae Bosedtbbn 10, Thi s
sel ectigQutects Sn a6 @Nbit BRoCRlCAIAL @Fedulic inVRgAP Srddefi Sé.lg.c,)@ sighl @
(obt ai ned using known net hods or as 25 described herein) that the currently

i nkedtronedh) uwingiwenn roethnss. T beprestatingi 1 G thahis linksd ita theefgbileopnit & t he best
sui t edy HASHK tlﬁetb?ttén%pra%eoanﬁ”sféﬂbﬂt&ikﬁ] D anak it%%ﬁé@rﬁgbiﬁmﬁg%, as well

20 as their relative geo-locations. When the bit error rate exceeds the acceptable bit error rate

limit or the signal strength drops below the predetermined acceptable level, the base station 10
initiates the hand-off with an adjoining base station 10. The hand-off procedure begins with
the linked base station 10 selecting the most suitable adjoining base station 10. This selection
is based on the calculated relative geo-positional data (obtained using known methods or as
25 described herein) that the currently linked base station 10 has for the mobile unit 70 in relation
to the best suited bélse station 10 within the hexagonai coverage scheme.

In step 520 the currently linked base station 10 (base station 810) contacts the selected
adjoining base station 10 (base station 820) to request an initial hand-off sequence. Step 530
determines if the first adjoining base station 10 has replied using known methods. If not, then
-30 in step 540 base station 810 contacts the next available base station 10 in the hexagonal

coverage scheme. Alternatively, if the first adjoining base station 10, here base station 820,
has replied, then the initial hand-off sequence is given by base station 820 in step 550. This
nitial hand-off sequence consists of the acknowledgment to base station 810 for requested

hand-off, the channel assignment selection for the mobile unit 70 and the initial confact with




In step 520 the currently |inked base station 10 (base séﬂ%{g%OSIO)
contacts the selected adjoining base station 10 (base station 820) to
request an initial hand-off sequence. Step 530 determnes if the first
adj oi ni ng base station 10 has replied using known nethods. If not, then 30
in stepV84¥%PHse station 810 contacts the next avai IBEBISHBEEY station 10 in
t he hexagonal coverage schene. Alternatively, if the first adjoining base
station 10, here base station 820,-9-has replied, then the initial hand-off
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station 810. In step 580, base station 810 then releases the nobile unit
70, and in step 590 the soft hand-off is conplete. B. Scenario #2:
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t he kﬁ@%ﬂlgko-location of the nobile unit 70 in relation to the best suited
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the base station 10 has, fromstep 650, an up-to-date geo-| OQI‘%}SI on on the

mobi | withrthe livkgd basedstatina 1) selesting thetmask pyiablsradipiniag base station 10.
20 selection is based on the base station 10 sector 50 occupied by the mobile user or, as in step
650, the known geo-location of the mobile unit 70 in relation to the best suited base station 10
- within the hexagonal coverage scheme. Thus, at this time the base station 10 has, from step
650, an up-to-date geo-location on the mobile unit 70, and the six nearest neighbor base
stations 10.
25 ~ Instep 640, the currently linked base station 10 (base station 810) contacts the selected
adjoining base station 10 (base station 820) that it predicts to be within range of the mobile unit
70 (based on the mobile’s position and direction) to request an initial hand-off sequence. Step
660 determines if the new base station 10 is able to take the mobile unit 70. If not, then in step
665 base station 810 contacts the next closest base station 10 in the hexagonal coverage
30 _scheme.
If base station 820 can accept the mobile unit 70, it sends an acknowledgement in step
670 o base station 810 and proceeds to link with the mobile unit 70. In step 670, the initial
hand-off sequence by base station 820 includes the acknowledgment to base station 810 for
requested hand-off, the channel assignment selection for the mobile unit 70 and the initial
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Then, uni , In step 685, 'transmt a hand-off rel ease

r equeshe sof hialsaff istcamplsie. 10 810. Base station 810 then rel eases the nobile
unit 70 in step 690, and, as shown in step 695, the soft hand-off is
conplete. C. Scenario #3: Mbile U tra-Wdeband Dynam ¢ Power Range Linking
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previously linked base station 10.

20 In step 710 a mobile device 70 is linked to a first base station 10 and fequests the
position of a plurality of base stations 10. In steps 715 and 725 it is determined if the plurality
of base stations 10 reply. Once the plurality of base stations 10 reply, then in steps 730 and
735 the mobile unit 70 determines and stores the Jocation of each of the base stafions 10. The
determination of the location may be done by conventional triangulation or it may be done

25 using the methods and/or devices described in U.S. patent application serial number
09/745,498, entitled “Establishing Geopositional Coordinator Using Third-Party UWB
Devices”, filed December 22, 2000, which is incorporated herein by reference in its enfirety.

In steps 740 and 745 the projected bit error rate (PBER) algorithms are performed. In
steps 750 and 755 each of the base stations 10 transmits an associated rating to the mobile

30 device 70. In step 760 the mobile device 70 calculates the data integrity of each base station
10 and establishes a link with a base station 10 having the highest data integrity. In step 770
the mobile device 70 transmits a link curtailment to the first base station 10.

This process is accomplished in a fashion that is transparent to the mobile user. Figure

8 illustrates a mobile ultra-wideband device 70 that is within transmission range of two ultra-
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20 Conmuaté Gm/mromr@@toann R fignadl s@angthe ntbey mabile @G0T alsouhac been simiablc ¢ por at ed
(LA QmRzth Elggtﬁgr%gé;e stﬁnrc]:n llb sdu%&fy dnd e currently linked base station 10 (base station

two (820) in this case) is unable to initiate a hand-off routine to another adjoining base station
10. In this case the mobile unit 70 (mobile wnit two (920)) initiates the “mobile unit to mobile
unit link hand-off request” to any mobile unit 70 that will respond. The mobile unit 70 that

25 responds to this request (mobile unit one (910)) will then perform as a temporary repeater to
pass mobile unit 2 (920) geo-location data to base station one (810). This may be useful, for
example, for emergency 911 linking.

HI. Hand-off Procedure Cycle

30 Figure 10 shows the procedural flow 1000 for conducting a soft hand-off. This shows
the four scenarios and the situations in which they would be conducted. When the bit error rate
or the signal sirength has reached the level where the quality of service is no longer acceptable,
the base station 10 or the mobile unit 70 will initiate the procedures for a hand-off to an

‘adjoining base station 10. Due to various field conditions, both the base station 10 and the
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IV.  Adaptive Link Controller
An adaptive link controller (ALC) is structured fo provide at least one of the following
acts at a mobile unit, a base station or some combination thereof: (a) constantly monitoring the
Bit Error Rate (BER); (b) after reaching a predetermined threshold, searching active cells for a
25 link with a greater signal strength based on a2 minimum acceptable level; (¢} monitoring signal
strengths of other signals within the cell; (d) maintaining a two-way link between base stations
and mobile units in hand-off process; (¢) performing hand-off request and hand-off actions; (f)
perfoming emergency link mangagement; (g) creating emergency message set; (h) performing
- an overall data link coordination; and/or (i) performing vector manipulation beam tracking.
30 Thus, for example, the ALC may provide the hand-off coordination and execution, As
indicated in steps 1110 and 1120, the adaptive link controller monitors the bit error rate and the
overall “quality of service” in both the mobile ultra-wideband unit 70 and the base stations 10.
When the channel quality has dropped below acceptable level and the quality of service is
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process. In step 1140 the adaptive link controller initiaglgse#nds Nk
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18our ce i s pasfentngpthtd eeeptdn hrelisinsmisgod fOmGhes primamg Sourde toTthe sevehdagyd of cl aim -

1, wherein the ste f rmrut rin strength and bit 20 error rate
1 om St nsahet of e St Garias Homep; souee st fem e wesek ot onds- 4.
The ngteh@shadf the ﬁ:ﬁ:ﬂarﬂzsomr%en mlﬁélﬁp 4% of' P béc@ﬁda&gsduﬁzeﬂﬁeﬁﬂﬂlﬁ&?d by a

mobil e unit and/or a base station. 5. The method of claim1l, wherein the

bit ethedit erar wig @ﬂmmwnweorwhmm@emwbﬂreeﬂh@rw PEOF Tatpcelo™a t he bi t
error ;[ afrhfefRoYt 10-5.

15
2. The method of claim 1, wherein the step of monitoring signal strength and bit
error rate from the primary source is performed for at least about 0.5 seconds.
3. The method of claim 1, wherein the step of monitoring signal strength and bit
20 : error rate from the secondary source is performed for at least about 0.5 seconds.
4. The method of claim 1, wherein the step of monitoring is performed by a
mobile unit and/or a base station.
25 5. The method of claim 1, wherein the bit error rate is about 107,
6. The method of claim 1, wherein the bit error rate is about 107,
7. The method of claim 1, wherein the bit error rate is about 107,
30
. 8 The method of claim 1, wherein the primary source and the secondary source

are base stations, wherein the base stations have a hexagonal topology
configuration with overlapping coverage; wherein 2 single base stafion is

connectable to six other base stations for handoff and channel coordination.




7. The nethod of claim1l1l, wherein the bit error rate is { g-io 30 8.
The method of claim1l, wherein the prinmary source and thée secondary source
are base stations, wherein the base stations have a hexagonal topol ogy
configuration with overl appi ng coverage; wherein a single base station is
connectWBI%4PH si x ot her base stations for handoff

coordi nation. 9 June 2005 WD 02/49378 PCT/US01/ 48610 -15- 9. The net hod of
claim1l1, wherein the primary sourcd5 s a base station, wherein the
secondary source is a base station, and wherein each base station is sub-
di vided into six cover seciors. .5 .10.. The nethod,of claim.,, .wherein a
base station coﬁtﬂ‘@?tg‘é‘flgfe‘g% =H§1?EF%?‘FW%’M%%FIbéS3Lﬁ%ﬁUPH’W§§nHom one
sector to anot hge s§B6dRY soukde is B MBast B afd -whbRinRath b¥deesion i§ Ai®- hand- of f
is froma base station to a 10 receiving base station to a nobile unit.

~ 12. The net hod vided inforpixicovepass WFast he prinary source is a base station,
erein the secondary source is a base station, and wherein each base
Station is linked to a plurality of nobile units. 15 13. The nethod of
claimi1, wher ei Thetrhethsiofficlaiva i gwlndréin b bask statioracomyidétésen softiland-off #hénast  base

station to a secand base station erein, the nobile unit is linked to the
first base stat?‘%gélﬁgn'@é'?se%%O%Fe%’&t?@ﬁé}gerisﬁ&?ﬁt error rate and/or a
reduction in signal strength; 20 the nobile unit sends a request to the
first base station for a hand-off; the first base station receives the

request, sél-ectBre methed @b wipimak evhareik it handpfE d frgey 3 bagehgalitcond base

tation to req iahdsDhihi Al 1o BARHEnOLLi sequence; the second base station
1gcknowl edges ttljrgéetrwe1 essg %or gnﬁfbn}%ﬁ hand- of f sequence; the second base

st'ation contacts the nobile unit, provides a channel assignment to the 25
0Ll € 41y 0okl RSl A, TS g BB il PR 5,2,
station rel easease §ddendaB¥oliRe (54 Base Adtidn] ddd wWBieircBPbAE eistidmie lislafitto hand- of f .
a plurality of mobile units.
15
13.  The method of claim 1, wherein the soft hand-off is from a mobile unit to a first
base station to a second base station, wherein:
the mobile unit is linked to the first base station and detects an increase in bit error rate
and/or a reduction in signal strength;
20 the mobile unit sends a request to the first base station for a hand-off;
the first base station receives the request, selects the second base station and contacts
the second base station to request an initial hand-off sequence;
the second base station acknowledges the request for an initial hand-off sequence;
the second base station contacts the mobile unit, provides a channel assignment to the
25 mobile unit and links to the mobile unit;
the mobile unit transmits a hand-off release request to the first base station; and

the first base station releases the mobile unit, and thereby completes the soft hand-off.

14.  The method of claim 1, wherein the soft hand-off involves dynamic power
30 range linking, wherein:
a mobile device is linked to a first base station and requests the position of a plurality of
base stations;
the plurality of base stations reply;

the mobile unit determines and stores the location of each of the base stations;




14. The method of claim 1, wherein the soft hand-off invgbﬁﬁgmﬁ%nanic power
30 range linking, wherein: a nobile device is |linked to a first base
~station and requests the position of a plurality of base stations; the
pl urali f se stations reply; the nobile unit determ nes and stores the
Iocatidﬁ%&%ﬂgzgh of the base stations; 9 June 2005 é§y€é7§§§58
PCT/ USOL/ 48610 -16- each of the base stations transmts an associ ated
rating to the nobile device; the ndbile device calcul ates the data
integrity efchefithe bpsesstationsirangmitscmdissosiated ratsigdethe mobilkdeviger h a base stati on
havi ng t he ;hi est, data, | ri s.an L l.e.devi I i4s a link
'curtaiInen#m?%ﬁﬁgg@$$?§¥m@%§ee&%é?F%ﬁﬂy&Q%fgagiﬁﬁggﬁggg %ﬁm%%? ormng a
sof t hwittck 6k stationdaving thedightd ditaiimkegiodandased cel | ul ar communi cati on
system wherein the.soft hand;off i,s froma.fjrst npbile unit to a second
nobi | e unifeﬁg% eBﬂ%@”ﬁpﬂPWﬁﬂyﬁfﬂﬁmﬁ%?&ﬁﬁk%%ﬁgﬁﬁ%$ﬂﬁmthe steps of: |
goni toring signal strength and the bit error rate froma first base station
and 10 determ ning that either is unacceptable; attengting to |l ocate an

adj acent ba&e shamethed it periprming ceprfiabingd-off dinan Wirrwidgbandgedebised error
rate e %[Eg I | Ace € ' aa.&lg bl e signal
strengc'?ﬁ'ﬂ%néc? |D?Aag§%g rdte;e?%kr g%s%htl?‘fﬁﬁgﬂz{sﬁ%dﬁggo@?tspg%bes £ r%m a first
nobi | esechaxt ipbild tnet to iabadel shkion theanéthet dompsiting theatepd &f: st ation to a second
nobi | e devi ce; receiving a response.fromthe secon bi | e _device; and

usi ng the SOBEMIFEHEM! e’%a%gﬂg C?QRatBe g’ltt SO S %&gfsér o) Srﬁg%ns aﬂit atoa
18econdicRas@in MR LiktRPis udfbcdflabld conputer program product for performng a
sof t hand-ofﬁ in an ultra- w deband code-based cel |l ul ar comuni cati on

system coRfmpsing & loeserpiediscopidee siasion it angrcraptpbls sigval steenstbapd Bt and t he
Ot TRl 1ol dofcRlinfheRhdt T8 aliacch HAsk Siati G HRUIGloop MR Gl AR AR N S1 gnal

streng rror roma secondary urce;
bit error rate;
transmitting a hand—off request from a first mobile device that is linked to the first base
15 station io a second mobile device;
receiving a response from the second mobile device; and
using the second mobile device as a temporary repeater to pass data to a second base
station, '
20 16. A computer program product for performing a sofi hand-off in an ulira-

wideband code-based cellular communication system, comprising:
computer code for monitoring signal strength and the bit error rate from a primary
source;
computer code for moniforing signal strength and the bit error rate from a secondary
25 source;
computer code for comparing the sirength of the signal and the bit error rate from the
i)rim&ry source fo the strength of the signal and the bit error rate from the secondary source or
to predetermined levels; and
computer code for transferring data reception and transmission from the primary source
30 to the secondary source when the strength of the signal from the secondary source is greatex
than the strength of the signal of the primary source or when the bit error rate of the secondary
source is less than the bit error rate of the primary source or when either signal strength or bit

error rate is below a pre-determined level.




conputer code for conparing the strength of the signal g t{@ git error
rate fromthe prinmary source to the strength of the si%‘fIl 8 the bit

error rate fromthe secondary source or to predeterm ned |evels; and
conputer code for transferring datld-reception and transm ssion fromthe
primary source 30 to the secondary source when the strength of the signal

from the SOCONURL Yo SO Gftlof SHERL 6 claik whlién Hd ERGLRLGF sl 31 Onal of

the primary source o It error rate of the secondary source is
| ess nidbdeutitie alfirst besesption tareecohd basestgidnrathgreigiour ce or when ei t her si gnal

strength qQr bit. ercor.r i | ow_a pre- [mn l. l.. 9 June 2005
S17° 17, THEe %%%JP%PSO‘B’#‘ foche %rrsg%ﬁ%wa% a@?&?‘%&tﬁﬁ’ mc%?ﬁﬁﬁflﬁ(grg%ft hand- of f
i s f raedsa redbbd @ sigRhltsubmpia first base station to a second base station,
wherein: the nmpbile ugit IS Iig}lég,&l go t he f%rs agfrg: station and detects an
i ncrease U Bebileapk sfnds ayeguestyn fedirst Jase SRUE PERPAHO gnal strength; the

nobi | e unigle HEHSe fatiof e&ds thorelnltst, fdldchilthdAsehd BhdalstaBbn ifdlcottaliatind- of f; the
first base station receives the request, selects the second base station

and cenendbass stetian to sesueshen ipiiglhand-affsemencs; request an initial hand-off
sequence, tﬁJE%co%ﬁgxﬁ’s’égﬁﬁﬁ?agkéérﬂé%gﬂhé‘feﬁﬂéél"fo?Qgi‘ﬁﬁialtﬁ%ﬁd-ﬁﬁ%&ﬁéﬁcef or an initial

hand- of f sequence, e seco ase station contacts the nobile unit,
provi des ahecirarmddiaseagiaiogemsnadts the mdbde unit lyirdvides i charmaldaskigerkent tothehe nobi | e

unit the mopile unit transm.ts a hand-off rel ease request to the first base

statP%Wﬁeﬁﬂgmﬁﬁ@£%?§¥?m%§§3m tation rel eases the nobile unit, and thereby

\(/:\ﬁrrpl etes rt]IiehﬁcF]l:sﬂefuhilt hanaitod ﬁandb&reﬁfne r@ﬁé@ﬂt&é?xﬁﬂh&gﬂ’mm@duct of claim17,
erein the channel conprises at east_ one of a sequen co0 in a

code- di Vi élileof'HStr?a‘FecSFﬁHP’él%i“ég? IROBHR YL a%‘l:tg‘érﬁ@’ cogipiftes e&f"%ﬁ%{‘-d\?ﬂqgeband radi o

channel. 19. The conputer program product of claim 16, wherein the soft

hand-of f involves dynam c power range |inking, wherein: a nobile device is

| i nked tol& fi e chapwerqregrimopragnet of shpire 37 swhdsen thesthapnsheamprisespdtur al i ty of

base stati ons; e pl | i f S t at i 0s: st g@@b uni t

det er m nes andI%?09%§8€ ém@%%gif%% %Tgég%%ﬁg§m%ﬁ%h%%gégg?at|o%g? each of

t he base st ati gelgenier adamilis-vadebasiadip abandelr at i ng to the nobil e device; the

nobi | e device calculates the data integrity of each base station and

establishes a |ink

19. The computer program product of claim 16, wherein the soft hand-off involves
dynamic power range linking, wherein: .

a mobile device is linked to a first base station and requests the position of a plurality of
base stations;

the plurality of base stations reply;

the mobile unit determines and stores the location of each of the base stations;

each of the base stations transmits an associated rating to the mobile device;

the mobile device calculates the data integrity of each base station and establishes a link
with a base station having the highest data integrity; and

the mobile device transmits a link curtailment to the first base station.

20. A computer program product for performing a soft hand-off in an ultra-
wideband code-based cellular communication system, wherein the soft hand-off is from a first
mobile unit to a second mobile unit to a base station, comprising:

computer code for monitoring signal strength and the bit error rate from a first base

station and determining that either is unacceptable;




with a base station having the highest data integrity; agq.flweygsobile
device transmits a link curtailment to the first base station. 20. A
conput er program product for performng a soft hand-off in an ultra-

wi deba -based cel |l ul ar communi cation system wherein the soft
hand-owoﬁ)g’gﬁéo)m afirst nobile unit to a second nobf Ve to a base
station, conprising: conputer code for nonitoring signal strength and the
bit error rate froma first base <3Bation and deternmining that either is
unaccept abkemputer kofke f@OOBmpING 620488 28 apiamnt/@e/ ta8iaovill ga acesppbleer code

for at iLng.to . locate an adjacent. bas ti.on with an. tabl e

si gnaISE@w éetﬁe&gtﬁ %ﬂqd&giefr%lé él%ra%lriaeg""r’]" lgd@giﬁn%aﬁ]aﬁ%nﬂ%ag? %{Jﬁ%&g j%ggnt base

st at i ancepableadignalatarit aidivit esopragt strength and bit error rate; conputer
code for transmtting a hand:of f request frogma first il.e device that is
511 nked t EOTRREErfoPAS for frpuumiding: s lndradt spausst JRM it F@bﬁa?‘e@; tg@o‘ﬁ‘put er code
Eor rameldb N BsthEsReHRE id 4 RBddobIeaensk; mobi | e device; and conputer code
for using the second nobile device as a tenporary repeater to pass data to
a second beeepudar gededar reqqivipg a respangeframittiesecopd pobredlavipesangof t hand-of f in an
ultra-w de - e £0 ' ' i.n the soft
nand-of f 1 g oo BF R 0f Sicoid AbpRARTRELE ey ShAM: iR Bl 1 02 2

st at i dma sdctwerl Imysdtstionconpri si ng: neans for nonitoring signal strength and
the bit error rate froma first base station and determi ning that either

i s unacceptable; 15 neans for attenpting to | ocate an adj acent base station

1 th an acgept Rl Qstérh MR Iperferififnat dfiaRAdRIA i bl Altra@ideba0 odebedi ni ng t hat
no adj acent base Station"has an acceptable signal strength and bit error

rate; clldanscopaunioations sister, fgieesith thecsost and-effuis frort g drstampbilesinibihr | e devi ce
t hat 's?cohcl.iHllégﬁjeJnﬂtol‘t%gsefsfa{i&%tﬁ%%?ﬁeﬁ%ﬁfh Lo a second nobile device; 20
means Tor receiving a response from second nobil e device; and neans for
usi ng t he memscr mmiioting signd steength aad terhitommr yate foe atfest base gatpg addt a to a

second, _base, stati.gn.. 22. A ppbile unit for an ultra-w deband code-based
cel | u%ﬁ?@ﬁ\?ﬁ%ﬁ#@&'ﬁ‘ﬁﬁn@?}?% > 25 wherein robile unit perforns a soft
1thand- of f  t ReghsSPBE aSPTRRI toSottid tin ta@jacenP B8R Sitidhi With ahh€ceptable signat

strength and bit error rate and determining that no adjacent base station has an acceptable

signal strength and bit error rate;
means for transmitting a hand-off request from a first mobile device that is linked fo
the first base station o a second mobile device;
20 : means for receiving a response from the second mobile device; and
means for using the second mobile device as a temporary repeater to pass data to a

second base station,

22. A mobile unii for an ultra-wideband code-based cellular communication system,
25 wherein mébile unit performs a soft hand-off to a second mobile unit to a base station, the
mobile unit comprising:
means for monitoring signal strength and the bit error rate from a first base station to
which it is linked and determining that either is unacceptable;
means for attempting to locate an adjacent base station with an acceptable signal
30 | strength and bit error rate and determining that no adjacent base station has an acceptable
signal strength and bit error rate;
means for transmitting a hand—off request to a second mobile device;

‘means for receiving a response from the second mobile device; and




nmobil e unit conprising: nmeans for nonitoring signal s.treg%heﬁgg the bit
error rate froma first base station to which it is 1inked &nd deternini ng
that either is unacceptable; nmeans for attenpting to | ocate an adj acent
base station with an acceptable signal 30 strength and bit error rate and
det er mi WPAH*BHat no adj acent base station has an accRpteiit#si%; gnal
strength and bit error rate; neans for transmtting a hand-off request to a
second nobil e device; neans for rd8eiving a response fromthe second
nobi | e devireays fandsifg thersecddBobild\@etidd 403 TBfoETY LPRAN BGISs dDio aeans f or
usi ng the ﬁecot%g nobil e device as a tenporary repeater to pass data to a
second® PB4 RSB, 23 A base station for an ultra-w deband code based.
cel lul ar comuni cati on system 5 conprising nmeans for nonitoring signal
strength and the bit errqor rate fromthe base station, which serves as a
primary soéd-ce;ARagstatipn for ap ulirwidepand,eods based gelnlas coppENEItoR SYSid t he bit
rror CBﬁE‘?Sﬁ% omthe primary source to predetermned |evels; and 10 neans
for tranSferting data reception and transmi ssion to a secondary source. 24.
The base stratisder oénitotiag sig2d strenigthrand thethiferwo fate fromdhatabe statiohy whickh nobi | e
unit to the bhase station to a second base station, wherein: the nobile
unit &P RREFPY PHE®base station and detects an increase in bit error
rate 15 ap@imrfocongatag theRirbrgtibofahasigml behge bit eioeratoborh ehepriniargends a
request to the base station for a hand-off; the base station receives the
r equespurcatepEdesmiined k¥t 48 pase station and contacts the second base
1§t ation t 0pk&sdY&StandBrrin 'dﬁthﬁéceﬁlﬁsﬁ%&fr&mﬁﬁﬁuﬂﬂpﬁecéﬂaﬁry%@&@ad base station
acknow edges the request for an initial hand-off sequence; 20 the second
base station contacts the nobile unit, provides a channel assignnent to the

~nobi | e uni t, andyl i.nks t i | ik b j . 1ts a
hand- of f r%‘f'eag%herb geusé%t{%ntog&aﬁ%%gglg%@[té% f&(#rﬁmgﬁ? 1%' g&gualé%ﬁdgfhgﬁ iq%)n rel eases
t he mulkd dase dtatioh fo andoidiekehytionpwiprén:es the soft hand-of f. 25 25. The base

station of claim23, wherein (he soft. hand-off invol ve namn c power
- the mobile umt 123M1]mked to t{xe I?ase station and detects an mcreasesincEXt error rat

15 and/or a reduction in signal sirength;
the mobile unit sends a request to the base station for a hand-off;
the base station receives the request, selects the second base station and contacts the
second base station to request an initial hand-off sequence;
the second base station acknowledges the request for an initial hand-off sequence;
20 the second base station contacts the mobile unit, provides a channel assignment to the |
mobile unit and links to the mobile unit;
the mobile unit transmits a hand-off release request to the base station; and

the base station releases the mobile unit, and thereby completes the soft hand-off.

25 25.  The base station of claim 23, wherein the soft hand-off involves dynamic power
range linking, wherein:
a mobile device is linked to a the base station and requests the position of a plurality of
‘base stations;
the plurality of base stations reply;
30 the mobile unit determines and stores the location of each of the base stations;
each of the base stations transmits an associated rating to the mobile device;
the mobile device calculates the data integrity of each base station and establishes a link
with a base station having the highest data integrity; and
the mobile device transmiis a link curtailment to the base station.




range |inking, wherein: a nobile device is linked to a t?ng sstation and
requests the position of a plurality of base stations; e plurality of
base stations reply; 30 the nobile unit determ nes and stores the | ocation
of each_of the base stations; each of the base stations transmts an
associ al'@d**8{3 ng to the nobile device; the nobile dBARRVERIC Ul ates the
data integrity of each base station and establishes a link wth a base
stati on having the highest data infégrity; and the nobile device transnits
alink curtailment to the base station. 9 June 2005 WD 02/49378

PCTI USO01/ 48610 ; 20- . A base station te or.a l[tra-w.d nd

code- basedggel I‘ﬁl i° S@@Wﬁ%@ﬁf %H%%Véqeé%\% C‘Rﬂ]%{)aésiechcqﬁ]lﬁ}é]c éonﬁlém’écagg’?t hand- of f
f r om gydtérh Siher@b thef: iv Aiséft hd SR B dirsielablie uniniota decorkditobilb asietosthat i on, the
base station conprising: 5 neans for nonitoring signal strength and the bit -

err or bagpstatipp,dhg hase stalioloOmpHsiRg: st ation and deternmining that either is
gnaccept abhl%ﬁns%fjm grs d%%fﬁ@hﬁd;%atbgi rfOf #t€ fm REFAE B8Rk shase Station

with an acceptabl e sign st rengt t error rate and determ ning that
no adjané determiisethet citheom viraeeptshieaandept abl e signal strength and bit error

rate. means for attempting to locate an adjacent base station with an acceptable signal

strength and bit -error rate and determining that no adjacent base station has an acceptable

signal strength and bit error rate.




