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receive a wider variety of information. This enhances the user’s entertainment and more

15 efficiently solves the user’s business problems.

Data, such as computer files, graphics, video, and music may be sent from a remote
Jocation and received by mobile wireless devices located 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 System and Method”. Impulse radio uses individually pulsed monocycles
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20 several miles. Accordingly, since only relatively few of the communication channels can be
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
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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. .
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obj eatquestsinitmh tandoff\sequeanes (OF thgrseedrdybase 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
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st r ercgtrimupicatiore systeyn adomprising: 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
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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.
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base stations 10 and the size and shape of the coverage areas 20 will determine the size and

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

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
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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
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(obt ai ned usi ng known met hods or as 25 described herein) that the currently

| i nkewvithdkelieke

26U 1 €4 0358 i Hald Qlthd Badd stitbA 15 BGRB8 RYADR HyMUESRBfe HEPEHTBs in step

25

30

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.
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

_scheme.

thiagmstatipunHksolesting the trshFuliablgadiointee pase station ilon Thisy t he best

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




In step 520 the currently |inked base station 10 (base s%g@kgRMSIO)
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 ning base station 10 has replied using known nethods. If not, then 30
in steﬁwgﬁamﬁgke station 810 contacts the next avai |'H/EHHEY station 10 in
t he hexagonal coverage schene. Alternatively, if the first adjoining base
station 10, here base station 820,-10has replied, then the initial hand-off

s eque romtadt svityi themobile s 0 by base erati@P820. nAt thisgitaSthe ridbile unik 7D is ddta hand- of f

. sequence consists of.t acknow ed tf 0 _bhase ti.pn 810..f.0r .requested

~ hand- ¢ {?dtpﬁgﬁlmongig Wﬁ?g{gz@t T%%m?blﬂfe Wﬁﬁ%@ﬁ%’ﬁ?@d% and t he
| Ni ti RhseCediton &0 Wintina ouithed 2Ry M\BeB2dcAIRYS IRERESPAkE 48640 82@or t he nobi | e
unit 70 by base station 820. At this tinme the nmobile unit 70 is in
commuinebarbase stafipr B0 lsestAbliskade station 810 and base station 820. After base
station SZQﬁgf@Eéstm&nmgpgﬁ%ﬁﬂyﬁétre esrﬂ;&g%dbﬁe Wtk 10, ZaihiBeudteRRued &t and bot h

cal cul ate an accept a It erro ate and signal sttength, the nobile
uni t Tédsvd 4 calewatiom of aibit erfor gate pndFignad strength. olffthis bitsworratecapdesignal o base

statiagn 810. st.ep .580,.base staf ] Og tah | es t ile unit
700 e i bieE BER mRAERisy R froRThisP MoBO L D e RisS R Biple 3, 05

| ni ti ad btem 68y badd Biakion 800 tvill EnlCwith Aled myWiteuBa®leartdt @tablish Figackanbeli | | ust r at es
that when a nohjle ultra-w deband unit 70 noyes from on 10 cqverage area
20 to T&ﬁbtﬂl‘f'em?bﬂteﬁ’é‘“ﬁé?n‘ﬂﬁomfm??r ée@@sﬁﬁﬁdﬁlﬁ%"_ elgase F?%Fsé?%?aéﬁﬁauﬁ gure 6

1h! I ustl @t B Aol B APMSSreRiAts WRGHOLAe REE 90 B 4 6W0, éﬂa} & hBRPid fepigyst 70
detects, in step 620, an 1increase in bit error rate and/or a reduction in
si gnalthespft beangk-¢ff isicompletgp 630, the nobile unit 70 initiates the hand-off
request to the linked base.station 810 if the nobile unit 70 detects the
quality of service changes. Wien the bit error rate has exceeded the

accept abl eC| i mZcef@iod3; Mobtle Uliraf Winlaband ictPosy alli engt h drops bel ow

t he predeterm ned acceptabl e | evel, e bil,e,unj 70 sends_a request in
step 640 tBBHRe’ GeRR ai?%lsdée EF’EEHq??n"ttlg’ef @}q‘&-yﬁ?ﬁgﬁlﬁ émaug%pg\p{era{ﬁng? ni ng base
1_1?‘|t at i @Rkikd and¥oki®hnd-BE idehikiRyobasenR kidhhighe 4 Robidsulir£oficvad vtgokaguest, the

and-of f procedure starts wth the |inked base station 10 sel ecting the
nost Sefemans sdzsdiedt atiangstisiond Oshed wilbprovide oftiem sippal dutpiy.i Bhe pracsstised on t he
base statdon. 1 cL Pl in . Lser In-step 650,
t he kﬁrg\i;\llﬁesg%oép glgigeillngﬁl ﬁ%n@ﬁ%&mﬁlﬂ?bﬁé]ﬁa%qpﬁgé 3 _tlhgnﬁno%) %é‘fl%lg?%est sui ted
base siitatoptimuhGapabilith but hlse pleXagocmrdinnaictsafyhasidféhm. requived withtthe hi s ti me
t he base, st at.i or& 10 has, {)rom step 650, an up-to-date geo-location on the
mobi | reyiersly ipked A 4980 dPx nearest nei ghbor base stations 10. 25 In step

2640, the CHI&GMIYa hiBhedeis® Blaki@® 4 Girdthasestaioal i00md&bMeseans act s the
sel ected adjoining base station 10 (base station 820) that |t lipred| cts to

be wi ppsiliporefaglurdity phlasergipiiang 19njntsteps 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 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-




70 (based on the nobile's position and direction) to req9gghe 2005 ni ti al
hand- of f sequence. Step 660 determnes if the new base station 10 is able
to take the nobile unit 70. If not, then in step 665 base station 810
cont actgolghgespext cl osest base station 10 in the hexwmwer age 30
schene. |f base station 820 can accept the nobile unit 70, 1t sends an
acknow edgenent in step 670 to ba station 810 and proceeds to link with

t he hobll nit 7 n 670, |t|a off_ s by base
stati o @;%&' mﬁ"@ﬁlﬁg @ﬁéé %F@lé @‘H’é’ﬁg Bgf[é}df‘ﬂ]? Gha‘%q‘%?n]g‘r r equest ed
hand- cfifgran,iBe GRRAMNBIon AsNB BN SBIRCE1038 a,f Qhd tHRGraaBRisdiéh #iRtabeet® and the
initial 9 June 2005 WO 02/ 49378 PCT/ USO1/ 48610 - 10- contact with the
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Si gnalnesdssaN@t Hainthin d dit=Slidk Witleid ceptdl€letd @f Sdréiod| In Bikire BB LdiRd bet t er
than that achieved throug{léﬁ base station 810, as determned in _step 675,

t

“then PTFnP%’feéﬁu‘BW%%Ee@ mebilegmit T4 nrimarilywithin dhe brasdcas Foge ofase 70 and
est ablg,8hn @2 %ﬁc&m@%%he uiumﬁ&ebahmem%' thfRstldiby Fsﬁﬁ%éd ghéé é-.gagae 685,

transmt a han rel ease request to base statlo station
1810 t 1330, emly dmudwidthh fompbist estafiont 8200isi wilzed pnd 30, adjoiding dmss stdion’sn st ep
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700. In this technique a nob tra-w debahd unit 70 can determ ne and

sel ectwharea%%aelsém%&cp lo and 3 8ft pandrofb Wil pegimtigfad; Howes leyelnan bgifwdher 1y, The
pr ocegdnintifta he m)glb%g m@lpyes&{a%}eﬂgéﬂ@mﬂéﬁ@&ﬁbﬁ%ﬁpes\éhﬁéa ﬁlft?s G Station 10

Erow ding t e uni opti mum capabi [Tty, but 0 provides a
oor diapitcativr’ Nof 09/6EHE2p tiititled S CoegmuintoationnB ystent h diledp Bepienthes I29 RO0ked base

statig Q. "ewce 70 is linked to a first base
statlo%%dsgﬁﬁp?%ﬁaégglg%ﬁ?ﬁmﬁ?ﬁftf I4¥- a plurality of base stations 10.
In steps 715 and 725 it is determined if the plurality of base stations 10

reply. Once the pI urI|t pf base St tlons 10 reply, then in steps 730 and
735 the nobi| e S¢EpAIOPE: Hnit 4o Mohale Uni To Basayaliqh at j on of each of t he

base statip e@ﬂlu&'ﬁ?es tﬂ%r@ée@% Rkd QEhogﬁe %ﬁl@?d 84844 QD indR etift‘ bt

conventional” triangulation or it my b one 25 using t met ho and/or
2¢levi ceate dadend duction W RE sigiml etn@ngap pﬂ‘ha:mpbllmumbm also rhm ungiele 7015 498,

enti th &t Erdiil bas edi8n TRy AR ey il Pase Shldd 16bdsdsRabs Yy We
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




Devi ces", filed Decenber 22, 2000, which is incorporatedglyga&rgnsby
reference in its entirety. In steps 740 and 745 the projected bit error
rate (PBER) algorithns are perforned. In steps 750 and 755 each of the
base st@blo? ,ng?slo transmts an associated rating to t 4 30 device
In ste Zso the mobile device 70 cal cul ates the data i'n egrity of each
base station 10 and establishes a Ilnk with a base station 10 having the
hi ghest data integrity. In ste 2- the nobile device 70 transmits a |ink

cur tamolen &0 e e ks B e p L “ofi to coaberibesecstation il  shed i n a
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nmobi |l e ultra- evi ce at 1s W transm ssion range of two
ultral®, ﬁmhéing@]ﬁlﬁpremwmﬂcégibiﬁ smm WS0the mﬁﬂ@umﬂo will dedsinniol t‘anrs 810 and

820 a is a,loctlo t hat beneflt a handsoff..In this

i agr Jes HoRe proftts dhsarisediie wit 1958 g ok P hoBori mebile Bl 't e

51 ansmosit e pdip%*s@@ic@uigome Rastectét MbBiRNINE2M AsSa Qﬁ'xpofﬁﬂemﬁm@éﬂaﬁd 4k b a- Wi deband
device 70, will require | ess power (e.g., RF power) to transmt to base

st at | GReEREcYAP1 Hi linkhadetobasersiglion d0base station 810 at distance al. 5 The
present in Li cting
power Iev QHésPﬂ%:E& @%h%sﬁ&%ﬁ?}éﬁ%ﬁ ebl?m},ﬁ ]%%{;7(%/)\,1 eE’Sf) édew ces 70
to t hetasoml0 é@,‘adamuhﬂr dup woamgsaeaged it ereirmitaiona sigukd decrédse kInvetaphl 036

evel i |
voul 0 e demiet et B Hree Sapot i debieror tsetf i o B R 08B O base
1et ati cpfoosaﬁes aob fintddnia seepliol® W ol ehetMird@R NOBOGBY in@BiléSudit PNddicksthen i s

Ilmtedto e station 10 820, only bandw dth from base station 820 is
utili 268 dm]rzoadjm ning base station's bandwi dth is encunbered. As the

mobi | ul { et SRANGSE 0ie TP veeE whoiReh 0 Sndbs G 70 bW suoddstufipie bit

error rate vm rease and the signal strength wll drop to the

Er e- d@omiuniedueidsqﬁbhmﬂ offvifeoughdthe dinked b‘ﬁacﬁt@pﬂ a0l eIfam theg ghie hata!m:ff OL fowill
or cs oRtooRie et B ' R0 A7 b Jog el Qe oot iR DR "

~18ppli cpatvemg&mmag/ 677,082, entitled "Conmunication Syst en, filed

Sept enber 29, 2000, whi ch i,s incorporated herein b ference in its
Centirety. B stosclORd itiipdsiormingdpyhether the mopde wigh7q kasgan uoted agad gandeoff | on_ i gure

9 ill ‘t'l-%ﬁ { ¥t Bfgd) ?f%%ﬁeﬂh@%ﬂlo?fﬂf&eﬁur@argﬁhﬁﬁé&n hog) gpse in bit

error rate and/ or reduction in RF"signal strength. !‘Ia'ﬁe nobile unit 70
al so he,sth@etéﬁmghlm Tdnitigionpewsr range linking wabélcwmstmbﬂlﬂ)mdt Tty and t he

currently |inked (base station two (820) in this case) is
unabl mt%emmr‘fpegt[elbﬁg(etﬂg 8563?"’1"%’?2% ne to anot her adjoi ning base station
240. In this case the nobile unit 70 (nobile unit two (920)) initiates the
" nobi uni it link hand-off request” to any nobile unit 70
that Wil #é B’ﬁgp‘“q*lﬁgmr‘?égﬁrl e unit 70 that 25 responds to this request
(rmobi [ e unjf fivd BrOdohtr¥fldr(ALOFR sPRIIE] B R6vide 4t IBOSROY tHeGRRRNRE [0 pass
mobile unit 2 (920) geo- Iocatl on data to base station one (810).  This may

be use¢ts ki a mehile 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

p.

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




exanpl e, for enmergency 911 linking. I1l. Hand-off Proced 8 (}/Og)l e 30 Figure
10 shows the procedural flow 1000 for conducting a soft ant-o fS Thi s
shows the four scenarios and the situations in which they would be
conducted. Wien the bit error rate or the signal strength has reached the
|l evel WHBO¥PHe quality of service is no | onger acceRft"@pi0H4861k he pase
station 10 or the nobile unit 70 will initiate the procedures for a
hand-of f to an adjoi ni ng base staf3on 10. Due to various field conditions,
bot h tdiminishale thet Alaptive Lk contlolfdndn Sitlin e 2RO StatiO10 2+ 4@3MmebilCmitUBD1/ 48610
-12- mohile unit 70 have the i.ndivjdual capability to "request” a hand-off
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cond a so rou > 1inked base station 10. If yes, then
t he hangessf fin stgy Hid@dhe asloptivedink nonthiolerdnitintes & tispour@ilment|afieribe handedt i n st ep

1060, ,the_nmobile unit. 70, initiates. [ ;fange linking. In step 1070 it
IS depgsrﬁfeﬁ%v&iwﬁyd?%gol:}gﬁ}l}elr%oeﬁ?ﬁgt]b%%?%@g 1@:‘onduct ed a soft hand-off

t hrough powaile vaf@e chibodimeats hbfe Hes dedckibad dboee, instduldife ymasteddithes ar e
initiated in step 1040. If no, then the no iI.e_uni,th ipitjiates power

range WWWRY%QFWI{O%GIFW@%@% el ioply, g ot Hgpttptign. o “s’etPrf‘eFlﬁ % epeat er

contro I's structured to provide at | east one of the follow ng

act s akensplarplsimbedimmints, bub shoukicbesiefingdomloin aserrdanse withithe follpwmp sleages  (a)
constan‘H}hX. rmniﬁtl'ori ng the Bit Error Rate (BER); (b) after reaching a
predetmé hEYY $hol d, searching active cells for a 25 link with a
greater signal strength based on a m ni mum acceptable level; (c) nonitoring
signal strengths of other signals within the cell; (d) maintaining a
two-way |ink between base stations
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and nobile units in hand-off process; (e) perform ng hangggid-dggquest and
hand-of f actions; (fl perform ng energency |ink mangagenent; (g) creating
energency nessage set; (h) performng an overall data |ink coordination;
and/ or ) orm ng vector nmanipul ati on beamtrac us, for
exanpl‘&boﬁ%gkic may provide the hand-of f coordinathgﬁ%§9§%glecutlon
indicated in steps 1110 and 1120, the adaptive link controller nDnltors t he
bit error rate and the overall "qﬁﬁ1|ty of service" in both the nobile

ul tra-w deband unit 70 and the b&k&AIMSations 10. Wien the channel quallty
has dropped bel ow acceptable |l evel and the quality of serviceis - -----
R ﬁ@ﬁu&QQ? WO 02/ 49378 PCT/ USOL/ 48610 - 13 di mi ni shed, the
adaptive link controller in either the base station 10 or the npbile unit
70 perforbs the metbpd fmecpggmqg tosafo tdndoff ainh am dutes-wideling ueediulag

illustrat e _adap ontroller nonitors the channel quality
with “OF ra"%ﬁ‘é"gmnﬁéz ésmﬁtihfgt pf(?(%and the adj oi ni ng base stations 10. As a

sobi | e un|moﬂiﬂyrmgaigﬁﬁlsaslgﬂﬁmﬁlﬁremgdfrotmwapﬁ@myabﬁae 20 of a base station
10, the rmblle unif' sadqgﬁltlvellnkc oIIer intains the status of the
link with PREIMEsieasl sy 1) 2 SQCANAAIRIOUECER ) t he base station

10 adapti vephgaikg %&&E%ﬂ Sfthsrmghél%é tﬁehﬁt éﬁd?lfatétﬁ%hytﬁe SfimbRSsoliRBitd € units 70

inits coverage area as well as the "local" adjoining base stations 10
t hat Hsustgngle of the dighdrang theditoror rarm%omélmaqmmdw sovike eotatprasleteapingd ovi des and
mai nt?é dual link (i.e., the nobile unit 70 is in 10 conmuni cati ons
W th ’oase stations 10 on two: separate channels) during the hand-off
1process. | mfeaﬁngldhwecépaoxadahmnmmshom komahé pridbrgrsonre toi thé econdary n k

curtail ment, after th nd- of,f ef fecti vel tranferre to the
e S WBUhCeng e AL B SiEggl o e RBARa S ST o e et abocr | bed
above ghel stgnﬁh@th@pxhﬁar%l BELRESIrQeen it erfod e bPHE s&ﬁﬁiﬁnp§cﬁﬁ>%fi§ Rék fAin Way of

exanpl e only, limtation. Thus, the breadth and 15 scope of a

pr ef efhedif eabrsts ofdhe prisasyisauros ot When eithes signal sisength gr bjt exgiaate sdrlevtiescr i bed

exenp gﬁgl nts, but should be defined only in accordance wth the
foll o?nperééte %&iie%land their equivalents. 9 June 2005 WD 02/49378

19CT/ USOl/ 48610 -14- CLAIMS What is cl a| ned is: 1. A nethod for perfor m ng
a soft hangd-off_in an uIt a-w deband c u comuni.c
conpri si ngﬁjt he ]gleé'%fzh"&fo%’ %m E?rFlﬂdh %lmglflf"@ﬁétg’lgn%lﬁ © gﬁé“ﬁ‘? error rate

froma primary e@tfaffom 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.




nonitoring signal strength and the bit error rate from agﬁ‘%:%gry sour ce;
conparing the strength of the signal and the bit error ra & From t he
primary source to the strength of the signal and the bit error rate from
t he secondary source or- to predetermned levels; and 10 transferring data
recept i BR %4#d7% r ansni ssion fromthe primary source t¥¥¥Vtondary source
when the strength of the signal fromthe secondary source is greater than
the strength of the signal of thelprimary source or when the bit error
rate of the secondary source is less than the bit error rate of the

primary source Qr when ejther, signal strength or .bit error rate.is below a
pr e- det er ntned ﬁ@\)’é?tg"dl gjaimh, v tha PEmag somFre i abﬁﬁgrs&%ﬁn’t & ep of
moni toring si gn@é s&oh@mPbor@d Dbdse si@fidrD and ¥hbrefn’ QEh bR RitiolBY yubsource s
performed for at |east ‘about 0.5 seconds. 3. The nethod of claim1, wherein
" the step of nordivided Wty st epveragsicelorfgt h and bit 20 error rate fromthe
§econdary source is perforned for at |east about 0.5 seconds. 4. The
met hod of claim 1, wherein the step of nonitoring is performed by a nobile
unit and/ ol0.a bEsenethaitdfchin 25vhereil hbasestahiatcondplatésa smithandvbif wbema t he bi t
error rate is abq@lif “‘1“33%@ The rrethod%{ﬁf cltaiml, wherein the bit error
rate i s about 1HOBle uN MOYEIIGIR PRGGCIRE 10 ANUNSESGCIOT, har ain the bit error rate
is about 10-i0 30 8. The method of claim1l, wherein the prinmary source and
t he secondary source are base stations, wherein the base stations have a

hexagonal ibpol Bgymetbehof giaimt 1, omrhesgie dhoobandrofbps frgme s \haseagfationgRet ei n a

i ngl e base stat,j | & gt six other base stations for handoff
1 e hannel codriiiing Puse GARATE L Bl bt B X O o 78 PGT! USOL 48610 - 1o 9
The nethod of claim 1, wherein the primary source is a base station,

wherein. t segond sour.ce i g a.base.station .and wher.ein .e base
station is ub?ﬁgix{}%%ddofcﬁ?@e]giv@eggb@]ﬁga@arsyesggg%?‘ag-as,fos?a ('}v hrregq od of
claim 1, wher eitie chRf ®iRt istibasONmio) £ whereltf daclhband stofidn iwtiskedao nobil e
unit noves from gne _sector, to another sector. 11. The nethod of claim1,

wher ei n t he harfllgpktyjofmopigidishase station to a 10 receiving base station

0o a nobile unit. 12. The nethod of claim 1, wherein the primary source is

a base station, wherein :
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;




the secondary source is a base station, and wherein eachg gokation is
linked to a plurality of nobile units. 15 13. The nethod of claim1,
“wherein the soft hand-off is froma nobile unit to a first base station to
a seco tation, wherein: the nobile unit is Ijnk to the first base
statiogagﬁgiggfects an increase in bit error rate aﬂﬁ?@"”ﬁwpéduction in
signal strength; 20 the nobile unit sends a request to the first base
station for a hand-off; the first H8se station receives_the request,

sel ect s t heachof thedajsstasions traniroits aaradsocioied aging to thhaobdedavitebase station to
request annitial. hands nce: .. th n S ] cknow edges
Uhe T eques e o hcales BE JERNCie) QeaBE680 HaR Ry MR BT T

cont aowith 4 e sttivnlhaving the highesy data esegsityc Bmhnel assignnent to the 25 nobile
unit and links _to the nobiJe unit; .fhe mopile unit transmts a hand-off

rel ease retfisabilp Ge“[“f‘FéIaP?rF’éstaIHﬁé’Bﬂ%‘% Uﬁ,ﬁe ’Jél‘ﬁhbaﬁ?\%atfan st base station

kel eases the nobile unit, and thereby conpletes the soft hand-off. 14. The
nmet hod of claim 1, wherein the soft hand-off involves dynam c power 30

range |inkilhg, Aeethed foraperiopning adeafi bendraff fin ap adtra-widgbandr epde-bassd st ati on
and re . [t . I alal Qfr - S ' - lurality
of bascgmg?afqlﬁ'oﬂ%l@g%} %/#S?q?lhghﬁgebu? e %ﬁ lﬁ%ggﬁrfe;rs lr?%gsa %I%{:I{ngﬁ%’f %épﬁhg | ocati on
of eachcontl nfobife todiste abhststating, ;theOnethotscoRPAising IOsBRd D378 PCT/ USOL/ 48610 - 16-

each of the base stations transmts.an associated rating to.the bile

devi ce; th@oﬁﬁ%'f“lgemﬁ‘g\;i%’&n @EWQ?Z? £ 5"3‘? (Whtaengittt oL M ase

gt ati c&ategﬂﬂingﬁa@gkﬂegﬁ%a@eﬂtgm with a base station having the highest data
integrity; and the nobile device transmits a link curtailnent to the first
base st at i 8itempting icslocake apadiesgnirhase siationayith angpceeptabio signalwieasth apdybign

ul tra-yw - { 1.Cat.] : L the soft
hand- S}qu P'f‘agea:?(ﬁ ?o%%%ﬁ?&%ﬁg%bliag&t%fe %%gli‘ﬁ'aﬂésga%cdg%tﬁ%e;%x@gi Slrjﬁrl%? -B?P)&]a base

st at i dft,erohwatesret hod conpri sing tthe steps of: nonitoring signal strength and

oi ther i o BAERERE abe oAt bong e Heboa B iR TERBERE 8 on i o
18N acGeEbRR SecdndRdbilstiéwdgt h and bit error rate and determ ning that no

adj acent base station has an acceptabl e signal strength and
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.




bit error rate; transmtting a hand-off request froma g&;st 2{6@?”6 devi ce
that is linked to the first base 15 station to a secon I devi ce;
receiving a response fromthe second nobil e device; and using the second
nobi | e device as a tenporary repedffer to pass data to a second base
station. 20 16. A conputer program product for performng a soft hand-off
inan ultra- w - I i i Si ng:
13 ﬂ@@&ﬁﬁl& @9@@%&19 416, GRGEH WCRR M-S RLRIR aCOMPI i Si ng:
conput er code for no ﬁ%&l ng igr?aﬁﬂ strength and et he bit error ?ate froma
pri mamopile swuto @dirst bangplatiar to @ eelend base stativing whéreiy si gnal strength and the bit
error rate fr a _second 5 saource: ¢ [ de f.or. ring the
trengt h g1 PREPE AR LR s8R RRY b S R In fORGe Py FRUREE 00 (0%
t he shd/engietuctbn inhgnslisgagth;and the bit error rate fromthe secondary source
or to predeterm ned |l evels; and copputer code fqr transferring data
recept i on ETRCUlE HHE sRnd3 GARCFy etﬁ’iﬁg%reisﬁﬁ? O%Wr"g“é’ﬁl’ 30 to the secondary
sour ce Whei: filiGasd dtR188 teifls thd\@qebiIidctsthOIRdnl BasteGaPEAdoB@UE @@ 1S greater
than the strength of the signal of the primary source or when the bit error
r at e sefond base slatiesriel saayest supitiskhandoffsegyenciian the bit error rate of the
primary s RSO N ] [ B8P DiQf nabi-ber sEfube, rate is below a
pre-deter%&%]%(gmﬁﬁe)%ggﬁgﬁgﬁ%une %‘%S%H }eﬁésls’ Tlﬂle1 c%aﬁ%ht ggfupro’gram product of
cl ai m 16, twheereidrbatdheatpofconthanthe aiidbile gnif, moemides arpbiyinkleassignment ¢o thef i r st base
station.to. cond base.station, wherein: the nobile unit is linked to the
fi rsﬁ%ﬁg&éﬁ“ﬁ?ﬁ“@%”&}?d“%&?&%‘ﬁs an increase in bit error rate and/or a

reduct i on thdmébilgnaik tradsm@nghdhd-offreleimd biquest torthd fisehasksstaion;emndest to the first

base station_ for a hand-off; the firs on recﬁ ves f he request,

. t tati
sel ects tﬁ]@fg@d’é??cf%‘&%@leé‘ieéﬁewb&ﬁﬂmbG?F{)tg%g@’s‘i"%’é’ieteéé}t?éﬂ ﬂ%&%"éﬁst ation to

request an initial hand-off sequence; the second base station acknow edges
the request for an initial hand-off sequence, the second base station
contacts tlRe ndbilcempirértprogsiro wradbe of cleimad Aevhaaes ithyrwhagnel equnrises atppbi | e uni t

and |1nks 1O tHGBRI LFaUllifenbd CodiPR 4 Golliibisioh ANREIE ea@OIMAT T el CaSE

request to the firs ase 1on; and t Irst e station rel eases the
nobi |l e unit, anrcheheemdhy utamidddtebradinehanodélt hand-of f. 18. The conputer
program product of claim 17, wherein the channel conprises at |east one of
a sequence code in a code-division nultiple access (CDVR)

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;




schene, and an ultra-w deband radi o channel. 19. The corrgg{]ggzwsogr am
product of claim 16, wherein the soft hand-off involves ynam c power
range |inking, wherein: a nobile device is linked to a first base station
and re e position of a plurality of base stations; the plurality
of basgwg)tsoé/??:”g'ﬂs reply; the nmobile unit determ nes a?.‘&“gﬁ%f#?%"the | ocati on
of each of the base stations; each of the base stations transmts an
associated rating to the nobile dedfte; the nobile device calcul ates the
dat a i nt egrémyteyfeodaddr dimmpling tot Joozie anddissant bhsesttasionawikh ak acaspieblea base

station_having.the highest data jntegrity: and.the i le..devyi transmts
ali nlfg%llf}r ftgﬁngtﬁeﬁ% &%%Fﬁg gt raélﬁ dS 5€ S gatﬁlatoﬁ(.’ aﬂé . en,&n[gag‘lfrﬁﬁPgrr?\ﬁﬁgﬁr am

pr oduGtceptablepighdl trérightgand bitefror agnd- of f in an ul tra- w deband code-based

cel lular conmuni cati gn system wherein the soft hand-off is froma first
mobi | ¢ uni EOTRRHES Cogk: B alBBIng aﬂfm“fl*t rﬁ&ﬂ%&?@mﬁg{#mﬁ’?ﬂ%m‘ﬁ 'H§: conput er
sode fiRked P MelRErinAst sSoh f 2 RbdRMEHNe 88\Ecet he bit error rate froma first
base station and determi ning that either is unacceptable; 9 June 2005 WO
02/ 49378 Pa¥MWBOcrdedonGoeivias a tapanst Bom gisgecond mohtle davisel ag to | ocate an

adj acent b i I: . . Sl .t error
rate and de r“ﬁ%%egﬁ ﬁ%@%@&ﬂ&@@%@b dgglg%%sf?a S%HF’]%EQ%J% t‘?g%?:g}ﬁ% abl e

si gnalio stecamijiabe siatdnbi t error rate; conputer code for transmitting a
hand- of f request froma first nobile device that is 5 linked to the first
base station to a second nobile device; conputer code for receiving a
1pesponse fppm thaysenoRf peEsify 8 S6kCRind Rdine dRUiLkidenae dods-baed ng the
second nobile device as a tenporary repeater, to pass data to a second base
st at i ¢allularccopmunigatians systers, ovhepsiy fherseftrigndrofos tiromm A dirgf mobile vt to a

ultra-_w - . I Lcation system wherein the soft
hand-g%g'?gl%ﬁ?eo‘%ﬂgg??%?ﬁﬁ%[giﬁ*cesy%%ﬁf&?w second nobile unit to a base

st ation, tmeas\fatremioringsipsl siengtead sheftirermo rdte Hom rdfirstibgseadtatonmehigt h and
the bit error r?t. froma f%)?s_t base station and determ ning that either

i s un&CEBYRinE fhat either iTumaccentalle ot t enpting to | ocate an adj acent base station

13 th an acgeisafet atsh@ng! to 19t RO laljaddnel biet st@iohORif ah Gcéupthblbesigial ni ng t hat
no adj acent base station has an_acceptable signal strength and bit error

rate; shegsardobit enernsin and; detprainingnthaiond adieclclase slaion Aost §4 aceplf | e devi ce
t hat 's@n&l'sﬁgfg% 4 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




the first base station to a second nobile device; 20 .rrea§1§m{ec%005ecei ving a
response fromthe second nobil e device; and neans for using the second

nobi |l e device as a tenporary repeater to pass data to a second base
station. 22. A nobile unit for an ultra-w deband code-based cel |l ul ar

communi ¥2¥#i&ystem 25 wherein nobile unit perforfE/EWE hand-of f to a
second nobile unit to a base station, the npbile unit conprising: neans
for nmonitoring signal strength and-18he bit error rate froma first base

st ati on t omesdsi fohusibg ile deconkd evotaladlevied ax aiteanipogpry hepteater tohmwss daa tmaccept abl e;
means for gttetgﬁti ng to |l ocate an adj acent base station with an acceptable
si gnal®™o8BPLE SN h and bit error rate and deternining that no adjacent
base station has an acceptable signal strength and bit error rate; neans
for transm tting a hand-off request to a second pobile devjce; neans for
recei ving &1 eshOnestafipn farap sliearidsbandendr pesed e¢lluda compynigatiog St9Mos WO

02/ 4934884 US01/ 48610 -19- neans for using the second nobile device as a
tenporar{/) repeater to pass data to a second base station. 23. A base

stati on fomeans forl moenitoving sigal dtrengtheand ftediit. erve tateifrom teobrseistatioar Whish system 5
conprising nmeans for nonitoring signal strength and the bit error rate from
the ba¥EPLAPIBRY %h  serves as a primary source; neans for conparing

t he strenginBamfforl dvenpaiiag tle saarttt bRthdiignat adihe bittedrof raddirérh eheyrinnly y sour ce
to predeterm ned | evels; and 10 nmeans for transferring data reception and

t r ansiPWes pradgtemmisedlskds A source. 24. The base station of claim 23,
1gher ei n t g5y (RANERE Uath SeckitofaRd #FRBMisSioN Y 4 sebéhdatytBue@Se station to a
second base station, wherein: the nobile unit is linked to the base station
and detects an increase in bit error rate 15 and/or a reduction in signal
strength; e i i € I a

hand- of f; %‘ﬂe gﬁgga&% 10%8%%%2?%&11%%#3% Sé&cfﬁ%aglp ?’f@gﬁg&%ﬁ{’%%%g%nd base

st at i gl REstERAtOS tgoidigse Satoanwhdiciae station to request an initial

hand- of f sequence; fhe_second base station, acknow edges the request for an
initial haffg-rebile Jag s Haked todhg gf’éeé@t!%épdb%@fss@awl@gﬁedﬂﬁﬂta%&% e nobil e

1501t BRIV d8%t8n S 8DRPlreASiB gNMENt: t0o the nobile unit and links to the
mobi | e unit; ’

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.




the nobile unit transmts a hand-off rel ease request to th‘?néﬁﬁ)? station;
and the base station releases the nobile unit, and thereby conpletes the
soft hand-off. 25 25. The base station of claim23, wherein the soft
hand- of { involves dynam c power range linking, wherein: a nobile device is
li nked YO Y%*PHt base station and requests the positiBn/SHOVEH yrality of
base stations; the plurality of base stations reply; 30 the nobile unit
determ nes and stores the |ocation2ef each of the base stations; each of
the base stations transmts an associated rating to the nobile device; the

nobi | e devi,ce calcul atees the data.integrity of.each tation and
est abl i shegg‘a Iﬁglrl?ﬁse "5 egzatg%mgql ?‘Wb‘%{’W“ﬁ%bﬁsﬁ@%?‘%ﬁg@“%é‘?ﬁm% ntegrity;
and t f’sgstém,birﬁeﬁaild EhéieGiB a b6 RRGAIoNSdn b ififd nfobllé ahil MB¥ecdnd nidbéle bris® tB¢ ati on. 9
June 2005 MWD 02/49378 PCTI US01/ 48610 -20- 26. A base station systemfor an -
ul tra-b@ﬁeééf’ﬁaﬁdh%@d%“b%‘é’ﬁm%ﬁmﬂil ar communi cation system wherein there is -
sof t hangdwgisfrof F3Mtdtink!signhl SHRRYH Bnd 'k bitl Prof 116 GORMAREARE be WRlibn L O t he
ase station, the base Station conprising: 5 means for nonitoring signal
st r engnédeierthinih@thbi ditheris bmaceeptablef andm t he first base station and

an ad] acentebachr bR § BRECAT BBGE bt St o GlacdRbBSRAR, ¢ o7 or°
rate amehgtteh®y bit BiroQrdtdaid duvermitiipCing nd adjeceat bdse atatim dasam aweggitlabl e

signal strength and bit error rate.
g signal strer?gth and b?t.cxror rafe. ;






