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S Due in part to the deficiencies described above, conventi onal
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moni toring signal strength and the bit error rate froma secondary source
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 antennas, however, can be a costly and time-consuming process.
Although 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

transmitter 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
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t hroughout, wherein: FIG 1 lists typical mninmmacceptable bit error
rates for video, audio and data in accordance with the present invention; 5
FIG 2 shuo92/u%88 station architecture with overl appi ng ce€arisye-486m0
accordance with the present invention; FIG 3 shows a single base station
Wi th connectivity to six other base stgjions for handoff and channel
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h&ndof f saheetivae the dbilityao atduneaoddhi@bdditeriad trafficdy peovidedpower range linking in
-accordance wth the prﬁsent invention; FIG 8 is ta power range IinEié)gg,
model for sofft onfAfREstrthGPEaReR Htastira featies p augiharylior periepyise ageftdrang aein
station ' ' ' Liac R : i O
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be recogni zéd that" sone or a the figures may be schematic _
r epr ese(prefeiablysar? Bltfaswidshapbsseendsiy sduroe)t (Qtdompating thtostrengthnefobe stgnil gnd

depict phe.actual, rel ative.sizes or |ocations t he el n shown.
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reference to the attached draw ngs. Throughout this description, the

pr ef er r siresnootdie rreeandandsastearpihens thehstvamgthholithg signat iesi ther sedondorie seures & s,
rather than as limtatipns on.th resent invention. .As US herei.n, ..t he
33 ont E1eRe Hindhe st O o sk R LES Finaly"SoGsts BFoel i B S Ry s
descri bedoh@ir¢isburce i¥\2s0 2h#P théBoiPetoRd bft 8l Primdry $our&)fdr wWiadeidef siphsl
Mobil e U tra-W deband D{qr)lam c Linking Architecture Figure 2 illustrates a
pr ef er r &EEngHs er BitATQnrakoishslow oh are-dasgraiiegy leyoo  Mamitogng | signabgirepgth may
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configurations na M Ccro plco-ne rk on a daisy
chai n backboheonepnalesiimeenty ehedrmmd @€ Yronadh First base station to a second base station to a
20 mobile unit. In this case: (a) the first base station is linked to the mobile unit and selects an

adjoining second base station; (b) the first base station contacts the second base station to
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 (e) the first base station releases
25 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
30 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; (e) the second base station contacts the mobile unit, provides a channel assighment

to the mobile unit and links to the mobile unit; (f) the mobile unit transmits a hand-off release



5 boxes along a highway, for separate routing of signals, but this
configuration will allow an effective soft hand-off, which is essential for
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channelg y be nglﬁagted usi ngt; t he metl?mds San devi ces descr%l%g[!] in U Sl.n
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Pre-testi ng,,and rtification . of Miltiple Accgss des",.fi]ed Dece 21,
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anot her,, Mobile unit .70 may .be a .handhel d- ..mabil e device.
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deskt op conputer or WO 02/ 49378 PCT/ USO01/ 48610 -8- appliance |ocated in a

ROme, an aut Shigeh anethes asprck.i the peasentripyention nspvideyay pdaptive linkjgenirgller. The
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until the hand-off is conplete. I1. Soft Hand-Of Scenarios 15 A Scenario

#1: Bas@&hgtpatsenhinPentRex elsoi fisgtuss solsileatnitm arth basbstatéonsnthat Bregeandiggred and
il ustratt{%%ga gref erred soft thand-off techni que 500. In step 510, a base
station® Sf Lo pretals I SIHSYSISMS), it error rate and/or a reduction in
giognal strength (e.g., RF signal

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 detailed description when read in connection



strength) using known nethods. 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 IWAkedY¥®bile units 70, as well 20 as their rel at iP€g/igf9d48¢at i ons.

When the bit error rate exceeds the acceptable bit error rate limt or the

signal strength drops bel ow the predetggm ned acceptable |[evel, the base

station i g : = of f ok fhy: [WeTlall i

hand- of prgfge%{?ra%l%%%%? sd}\;a\}q t tnhé"wl1 ‘%hnllgg% g as%cgt%ﬂ??ég%ﬁiigé%@e@ﬁ r%%n%e-#%e

nost sutireddheugdihereinng base station 10. This selection is based on the

cal cul at ed r%k@tiv,e geo- posi.tional data, (obtained u ingl known,, met hods or as
T

25 descri bed"Heér bilisfs tmigal fHRINuER aesrpEaply PHeEeT palse Tt Xideanaudio gad daky 1 he
-nmobi | e j WO LOR 5 . best suited base station 10 within the
hexagongfyoté%a\zllg?gggt@%%ﬁ%}ﬂlﬁﬁngétﬁgp 520 the currently linked base station 10
(Base st at i ofFIG1D shews bawt Satidnearsidtcentre svithdpariappigg lvaserage at baoordaiicé vage
-station _820) to, relﬂuest an initial hand-off sequence. Step 530 determ nes
if the fl}errg?se_ahjnéSF 9y base station 10 has replied using known nethods. If
not, then 30Fi@ 3tEBwe4DshBReLALALIRA RIP CAMAGIS tbex Mikdr BMaistaBhe fase
station 10 in the hexagonal coverage schene. Alternatively, if the first
adj oi ni hgndedamdsthanned cod:djnatien & wonlancawith thegmesenhmyenteyl;i ed, t hen the

initial hand-off sequence is .given by bas tation 820 i.n step 550...This
i tial handPorr 4 SEAHEAEao g o &n e REFe BRoRLRE aion B Sl
490 for pragitesdeptlopand-of f, the channel assignnent selection for the nobile

unit 70"and the initial contact with WO 02/49378 PCT/US01/48610 _9_ the
nobi | e unit FGhY ibadlovehartifonsegagio pne {hsaft handeoff Heomabiese elation to mov besd n

commruni caéi oP W'lt%'i] bohh base, st at i.%ﬁ 810 artld baFe station 820. After base
st at i o587 19 MRRIG IR 1p Aecordance with the BrSEFIL YEAIP™70 i n step 560 and bot h
cal cul at e angiGas aeprioRtRart irlsc@iafiotwb 4 Soff AehEbHTRIm $AIHER M, to base midd e

unit 70 will transmt in 5 step 570 a hand-of f rel ease request to base
st at i ont@neY base statiop) BeEcodance with thequegnOinvedion; e| eases the nobile unit

7Q, and in s t t - } ml i : :
i3 ot on oy oNBR PR fo? BBA olo3e R Eer hus TG Rbrte dynamic
i || ustr gbwer tahgd lilkiR iradrohiahee with fie-pregabmrention;t 70 noves from one 10

coverage area_20 to another, the hand-off process happens in myltinple
steps. Fi gur &16- § 1§ appwar edge hiakipe suedsd fggofiwdoff wits a naghile; wpt lepVipg the

nmobi | e ' 0 s : i .. bit error rate and/or a
reducti gﬁéeltra es?fgﬁg‘f&éﬁorneﬁg}%%S{aﬁﬁé%o‘g%ﬂ%&? Qs{eﬁgﬁﬁglgﬁné unit 70 initiates the
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detects the U@lit of seryice hanges. Wen the bit error. rate has

c eededtIRR VAR EBISTEEICY Bppipqatipg) 1 aCcrdancy aviy the preseniyinyEntione o gna
strength dropgGbed v bde SHaB08E @6%&%0&?%@@5%} sdefhriod B MRighefouRid 70
sends a request in step 640 to the |inked base station 10 for a hand-off to
an adj oiedondprsaswthdhe present ivenfipm;eandt he | i nked base station 10 has recei ved

t he request, e, hand-of f procedure starts with the |inked base station 10
sel ecting thg&ﬁbyt 3%?% %P@ap ’éf]3 gpklcwgmg%ggl %thg{qagﬁe \fﬂht '§ gmélgﬁltéocrf‘i on is
based on t he IpRHEDLS t&bolhRed thas 86hOTor 2l TGS Bpeds yayt hesdiehialie répFedenfktionds
in step 650, the known geo-|ocation of the nobile unit 70 in relation to

t2%e bestorquirpesgs phidiasisation asd doquopnedesseribndenie,theyastugl relative siges ydewsiens thus,
at thisti station 10 has, fromstep 650, an up-to-date

geo- | océ@%%ﬁm(&)ﬁgﬁﬁoﬁbi le unit 70, and the six nearest neighbor base
stations 10. 25 In step 640, the currently |linked base station 10 (base
station 810) contacts the sel ected adjoini n% base station 10 (base station
820) that it predicts to bBe& SG n e unit 70 (based on
-Lhe mobi e’ s RaR BiiaRiIR A RR! HeBlesk iFRANBS! whllvd BdbhBld AARAINS £
sequence. Step 66 lde% rm%éﬁfm?ﬁéesneW ﬁéa}lse statPon Slgﬁ‘% sl gib% é t%w?}éﬁe
t30e nobickamplei witly Gefedehcentat thetdttachddndrawvengs 6 EEhrinagheus thig deseridtion,dbe peafesed he
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Coxt i on SBpRdimett Sad bt hmis e R CoRg cted o YIS, B S s Vatiiatons o
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In step 670, the initial hand-off sequence by base station 820 includes the
acknow stpedimentoofithe enventien desc8liedl eneiny equest ed hand- of f, the channel
assignment selection for the nobile unit 70 and the initial WO 02/ 49378
PCT/ USO1/ 48610 -10contact with the nobile unit 70 by base station 820. At
this time the nobile unit 70 is data |inked to both base station 810 and
base station 820. The nobile unit 70 will renmain linked to base station 810
until a confirmed Quality of Service (QOS) link with base station 820 or
anot her base station 10 is established. 5 After base station 820 links with
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In steps 740 and 745 the projected hit error rate (PBER) algorithnms are
performed. In steps 750 and 755 each of the base stations 10 transmts an
associ at edonw93ng to the nobile 30 device 70. In step 760PChaSHOMce device
70 calculates the data integrity of each base station 10 and establishes a
link with a base station 10 having the_fighest data integrity. In step 770
the nobjl e dgyj 7 ! I . i . i e station
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encunbemeth. thagnethedsyoloivices, untl rsystaing edsaertberloinnd e patent ppplicationheupbgreto be
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conbi ning the present invention Wth the technol ogy described in U S
patent 1 S appeioverallobaspistation/1§7achigeeiure 00t ineludesCad phiralitya@f base siatioasnilo.
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error 20 rate and/or a reduction in RF signal strength. The npbile unjt 70
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nobile unit 2 geo-location data to base station one (810)." This may
be usef wtafiofiol0.exanpl e, for emergency 911 linking. 1l11. Hand-off Procedure

le 30 Figure 10 sh f h f, 1000. f ducti ng .a. Soft
Pands of £ TAFShORBOhe SFl DAt Stph 00 vitkcPopAer ity i SHCfey iRkt
woul d bepaendugt athe SRM thte Rbdte 60 Unks Hith e Jthe dseRbkiofis 1€NgIcBofiamte

reached the level where the quality of service is no |onger acceptable, the
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.base st 9%# i nit 70 will conduct a "Power Range Linking"
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Wit 5 70 forTheHimked apsitectofe 260 aBo tphevidenirantt@cconmbstéd comintunitationss system

tenporary repeater and as an energen "911" link_back tq a base station
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or a signal decrease. In step 1020 it is determ ned whethér the base
st at i on nidhildederizes Ahemndiixplndehayi bekan hitrayelebardecompanentiid a aigbilegphone, a

procedures.are initiated in 1040. 1f ng, .then. n ste 30 the nohile
(i ¢ 70 TR B Pt AT qBorSinih e persoRil pip Heiiins o Bretope pRPRi b
whet her the nobile unit 70 has successfully conducted a soft hand-of f

t hrough the |Iinked base station 10. If yes, then the hand-off procedures
are initiated in step 1040. If no, then in step 1060, the nobile unit 70
initiates 15 power range linking. In step 1070 it is determ ned whether the
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the assigned nobile units 70 and the adjoi ni ng base stations 10. As a
nmobile unit 70 traverses 5 through the coverage area 20 of a base station
10, the rbIRAYATIRIt' s adaptive |ink controller maintains tAE/gl0atsEoof t he
link with the base station 10. Additionally, in step 1130 the base station
10 adaptive link controller nonitors thg link status of the nobile units 70
inits . 20, I e t 10
that - worf e SeEfaisy ® e, 8 obil or SR prilfiniicth 13, BRGS0 T
mai nt ai applicadomd. |ink (i.e., the nobile unit 70 is in 10 conmuni cations
with two base stations 10 on two separate channels) during. the, hand-off

process. |n Suingithao'sefichand08 Whe mohKe Ut 7Q)I“1114rm?1ﬁfaﬂlr At B¥ with; bath base
-curtail f f e r RLL he
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-exanpl e onl and n limtation., Thus, the breadth d 15 sco

preferr éﬁveéggﬁ)ﬂqc'r’ﬁ%ﬁgbs hoRA sbwdivision PT%qeécﬁTWefade’F tg 8”\5‘8‘9 TE‘F'ab@éfd
exenpl ar bétlsﬂ*g%g{/é}?ﬁ Srea DYt shoul d be defined only in accordance with the
fol l owi ng clains and t%EI r equival ents. WO 02/ 49378 -14- CLAIMS What is
clained i s Pigurt)geiembasitded thatwhet & awbilounji &i0fmasses ﬁ@mos@é&ctdré@domﬁbthﬁn an

uItravvl nd cellular co cati system ISI RS of 5
ot ¢ or UGV A58 CavErEhgte Sht | b st G 16 B8 phgt i o316 Enliss
ngyi tor '“Ets;ft ﬁéﬂlﬂ@i"f’ & SRRk e A8 it B8 Scc%ﬁibﬁéhédatlﬁ it etV dAion BPWIIEE;
conparing the strength of the signal and the bit error rate fromthe
pri mary aHoeatc @ new thannet fogrthe molfilet Wt 30 gruat neoves mite amothee seasor BGt andf wdin
t he second ource o redet er X 0 transferring data
receptrd‘??‘%ﬁﬁ“ﬁ?ﬁ‘r‘fg‘?ﬂt@g?ﬁg W?lﬁ‘e‘%ﬁﬁeg@@ gfldﬁrf’ ¥ the secondary source
when the strength of the signal fromthe secondary source is greater than
the strength of the signal of the primary source or when the bit error rate
of the §Iaconc$e)rf§/H8 SP@MY&SS than the bit error rate of the prinmary

rce or wh sign ngt I a
Slﬁgg det ermn?g Ha aé t§ ’f'oﬁé el?\;l BhLOK tafi ‘f‘oﬁo 8} ep of

nmonitoring s lelglﬁb 55Mt@nEsh pretbritidtsofiriaad- ofeﬁeehﬁlqmomehmemmg asaes statiors
performed for at |east about 0.5 seconds. 3. The nmethod of claiml wherer n

the st efOdietepian Birenrge 3n SiasmastplentRdoramEdyrtionin signs) stfeasd (ronR egnal
Secondar kO 68k SoPh'Bpd, heesh SBRbn AP o O FuRGE 0%, mibpa ViR o0

of cIalm ere m)nl orin e un

and/ or andmiees e ditiepror rald aﬁd s@hﬂ sneﬁgtbdemeen Iaaromltls hmiteermmmletdmts B0f asewelbdr
rate is about 10-3. 6. The nethod of claim1, wherein the bIE error rate is

Abut 1@ sheirrelativg gRoriERIES- WVEehe biyEPE Faie eKeeels the peagptaple; it proL Fitet
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secondary source are e st tions ein the base stations have a
hexagonanitiaiep theobandeafilifwiguaraedjoming biseslationalfpi Tap bandeo geocedinsrsgimsavith

single 918 edabase stahon 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 base station 10 within the hexagonal 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

initial 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 contact with



connectabl e to six other base stations for handoff and channel

coordi nati on. WO 02/ 49378 -15- PCT/ US01/ 48610 9. The nethod of claim1,
wher ei n twie opne3tary source is a base station, wherein therpeaamodaseyosource
is a base station, and Wherein each base station is sub divided into six
coverage sectors. 5 10. The method of ¢ aim1, wherein a base station
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base st #ith®dtt tas@sthfiofi 8C@hvd bede baatien 82@t i on to a mobile unlt 12. The
met hod of claiml, wherein the primary source is a base station, wherein

][ heksgcondar ﬁﬁbb@%t@tso%g%BékssWéb|t%fe%ﬁﬂlwp@ﬂ%u@ég A 1B 240 eRdhoths
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wher o1 b5 8@ gl 2idckioBler BRUE O LhEsighd shingef B MR R (A ek |

asseconglepadIe aShaidieif releRr@iist tdbageation 810.t In stepi I80¢ Badeosthtivn 810 genbase
.station and detects an increase in bit error rate and/or a reduction in

si gnal Eleaseighp mopge upis 7Romid ia steni SO0 damepdt handeoflisoompietene first base
station for a hand-off; the first base station receives the request,
sel ects the second base station and contacts the second base station to

request an iBiti aBcdiarid+#af finisiatioreB gMoﬁihdJrﬁEho@mthJaéﬁithBaSé Smtiacknowl edges

t he request an L tlal Pland of f se gﬁnce ) cond ase station

cont acts theEl%b‘Bq (O 11 Frﬁtespt By ivher 4 n‘élfraé 19&°H 5T Hi1Ce

it an I t r ha
10} cageCoveripSaled J0NFo TRRIEE MO fandldl PRk d#ﬁ‘*ﬁg W ‘?@?‘%%3@& ik

rel eas esllustm!esrﬂm precessiG0) winch & bescedigtianoip bemﬂil'c hmitsdF tlethetsydinctdp 620).anThe
nmet hod of cl aj , wherein the soft hand- o i nyol ves d

e’ | RSN Gih st Hic HAHYTA TEota DOl prenelt Tosted Fo0.dhe pRBHE apll 70,
and requfehss fhlaenapﬁ%'ff Lé?lﬁeé?fto AP litE bas¥ sRhioRaA® i$ 1R hdBle uhfleoPddisc ey Of

base stations reply e unit determ nes and stores the |ocation of
each of qudlsy bfiservist ahanges.; WhenGhObit 4887 ite has exceeded the acceptable limit (e.g., see

15 figure 1) or the signal strength drops below the predetermined acceptable level, the mobile unit

70 sends a request in step 640 to the linked base station 10 for a hand-off to an adjoining base
station 10.
After the linked base station 10 has received the request, the hand-off procedure starts
with the linked base station 10 selecting the most suitable adjoining base station 10. This
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 In step 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 to 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



PCT/ USO1/ 48610 -16each of the base stations transmts an associated rating
to the nobile device; the nobile device calculates the data integrity of
each baseVeuHIEH and establishes a link with a base st at iPSH/URVMHSIGOt he

hi ghest data integrity; and the nobile device transmts a link curtail nent
to the first base station. 5 15. A nethed for performng a soft hand-off in
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with optimum capability, but also provides a coordinated “soft hand-off” as required with the
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 location of each of the base stations 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 entirety.
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 fransmits 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 ulira-
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Figure 9 illustrates the process when a mobile unit 70 detects an increase in bit error

20 rate and/or a reduction in RF signal strength. The mobile unit 70 also has been unable to
contact another base station 10 directly and the 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 unit 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.

III. 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 strength 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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through power range linking. If yes, then the hand-off procedures are initiated in step 1040. If

R

no, then the mobile unit 70 initiates power range linking with the nearest mobile unit 70 for an
emergency repeater link to a base station 10.

20
IV.  Adaptive Link Controller

An adaptive link controller (ALC) is structured to 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 a minimum acceptable level; (c) 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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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 10”.
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 a single base station is

connectable to six other base stations for handoff and channel coordination.
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11. The method of claim 1, wherein the hand-off is from a base station to a

10 receiving base station to a mobile unit.

12.  The method of claim 1, wherein the primary source is a base station, wherein
the secondary source is a base station, and wherein each base station is linked to
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;
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"0 - ™M determining that either is unacceptable;
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;
transmitting a hand—off request from a first mobile device that is linked to the first base
15 station to 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 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
25 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
30 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.
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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
10 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.

18.  The computer program product of claim 17, wherein the channel comprises at
15 least one of a sequence code in a code-division multiple access (CDMA)

scheme, and an ultra-wideband radio channel.

19.  The computer program product of claim 16, wherein the soft hand-off involves
dynamic power range linking, wherein:
20 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;
25 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-

30 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 in unacceptable;
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computer code for transmiiting a hand—off request from a first mobile device that is
5 linked to the first base station to a second mobile device;

computer code for receiving a response from the second mobile device; and

computer code for using the second mobile device as a temporary repeater to pass data

to a second base station.

10 21. A system 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, the system comprising:

means for monitoring signal strength and the bit error rate from a first base station and
determining that either is unacceptable;

15 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;

means for transmitting a hand—off request from a first mobile device that is linked to
the first base station to 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 unit 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
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Serves as a primary source;
means for comparing the strength of the signal and the bit error rate from the primary
source to predetermined levels; and

10 means for transferring data reception and transmission to a secondary source.

24. The base station of claim 23, wherein the soft hand-off is from a mobile unit to
the base station to a second base station, wherein:
the mobile unit is linked to the base station and detects an increase in bit error rate
15 and/or a reduction in signal strength;
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 transmits a link curtailment to the base station.
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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.



