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techni que. FDVA typically involves allocating distinc
fashion. Moreover, ad-hoc networks do not require the infrastructure required by

conventional access networks, making ad-hoc networks an attractive choice for the

future.

[0004] A completely ad-hoc network consisting of peer-to-peer connections
generally results in very inefficient communications. To improve efficiency, the
terminals may organize themselves into a collection of piconets. A "piconet" is a group
of terminals in close proximity to one another. Each piconet may have a master

terminal that schedules transmissions within its own piconet.

[0005]  Numerous multiple access techniques exist to support communications in an
ad-hoc network. A Frequency Division Multiple Access (FDMA) scheme, by way of
example, is a very common technique. FDMA typically involves allocating distinct

portions of the total bandwidth to individual communications between two terminals in



portions of the total bandw dth to individual

communi cati ons between two term nals inthe piconet.
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threshold, and establishing a peer-to-peer connection with the foreign terminal.

[0010] In another aspect of the present invention, a communications terminal
configured to operate in a piconet includes a receiver configured to detect a pilot signal
from a foreign terminal and determine its strength, and a controller configured to
establish a peer-to-peer connection with the foreign terminal to support communications
if the pilot signal strength is below a threshold. The controller is further configured to

support intra-piconet communications.



support intra-piconet comunications.[0011] In a
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conceptual diagramillustrating an exanple 0
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[0017]  FIG. 4 is a conceptual diagram illustrating an example of a Medium Access

Control (MAC) frame for controlling communications between terminals;

[0018] FIG. 5 is a functional block diagram illustrating an example of a terminal

capable of operating within a piconet;

[0019] FIG. 6 is a functional block diagram of a transceiver and processor operating

as a master terminal of a piconet; and

[0020] FIG. 7 is a functional block diagram of a transceiver and processor operating

as a member terminal capable of functioning as a piconet edge terminal.



[0021] The detail ed description set forth below in
connection with the appended drawings is intended as a
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conmuni cat i ons, between several nenber termnals 106.
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The termnals may be stationary or n notion, such as
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“Intra-piconet communications” refer to communications between two or more

terminals within the same piconet. The terminals may be stationary or in motion, such
as a terminal that is being carried by a user on foot or in a vehicle, aircraft, ship, or the
like. The term “terminal” is intended to encompass any type of mobile communications
device including cellular or wireless phones, personal data assistants (PDA), laptops,
external or internal modems, PC cards, or any other similar devices. Within the piconet
102, the master terminal 104 may be able to communicate with each of the member

terminals 106, and the member terminals 106 may also be able to directly communicate



102, the master termnal 104 may be able to

communi cate wth each of the nenber termnals 106, and
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these systems, the master terminal 104 may be configured to organize the piconet 102
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with member terminals 106 that can support a data rate of at least 1.2288 Mbps. If
higher data rates are desired, the range may be further restricted. By way of example,
data rates of 100 Mbps may be achieved in UWB systems at a range of 10 meters.

[0027] The member terminal 106 may be configured to determine whether it can

satisfy the minimum data rate requirements of the piconet by measuring the link quality
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106 as piconet edge terminals, such as member terminal 106a. The designation of

piconet edge terminals may be based on feedback from the various member terminals
106. By way of example, the computed C/I ratio from each member terminal 106 may
provide a rough indication of those member terminals located at the edge of the piconet
102. The piconet edge terminal 106a may be assigned the task of listening for pilot
signals from isolated terminals. When a piconet edge terminal 106a detects a pilot

signal from an isolated terminal whose signal strength is below a threshold, then the
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p%g#él}%rlr% e‘p‘%sur %l%g] ! fgﬁu%&aﬁ%dtﬁ ﬁgﬁ&%@%gﬁ@ ml H’E’é@%ﬂs" from

theesohta@terfm:ﬂal 0N envhRLETRIEE stréAbtIRMAR attélapt th %Ediﬂlfhaﬂh& pilot signal
at are able to receive the pilot signal broadcast
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The p| conet 102 is the sane
isglalEh efghal P02 iRertieofe GormecRaRAth BIGH01106 besemethe master
tehfinAl fftla StOAnBHBORE BOPY r ' ,
eThe [ solaat ed tfg}r m ﬁgbﬁzgggggisﬁritﬁgﬁgr% Oggﬁn%e%%cg%&%%ﬂet 302
mgy be ugediq supreriomeltipltememberderniiealsi3fél for a second
pi conet 302. The master termnal 202 in the second
[OQBZ]O n etUs&@feBimacb drous thd viatiosspRmber tethink B! 3f)6nﬁﬁtiﬁéster terminal

9 nal s &0%2] Usi ng feedback fromthe various
. SF&? PﬂﬁP 8 mEy, desigue pne 6F MQTRMEIE ftermiingls 306 as

p1§<%é@ '%ﬂgepte%ﬂﬁﬁis 30 {BMeflBS QARG 9683, Ohs HQJCEREHE P Sleater detail
term nals 306 as piconet edge term nal’s, such as

abereibe mastenitamminad 064 in s ﬂieispnbm’medOJ’Z oy st <&fs1@ate&irie or more
t he ter term 104 in the first picone

mixggernj’ﬁyméllags oS, @ﬁgﬂeé gﬁ% teyminals, such as member termlnal 106a. In

addition to listening for pilot signals broadcast from isolated terminals, each piconet

edge terminal may also listen for pilot signals broadcast from other neighboring piconet
master terminals. By way of example, when the piconet edge terminal 106a from the
first piconet 102 detects the pilot signal broadcast from the master terminal 202 in the
second piconet 302, whose signal strength is below a threshold, the piconet edge

terminal 106a may determine that the minimum or threshold data rate cannot be



menber termnals 106 as piconet edge term nals, such

as nenber termnal 106a. In addition to |istening for
w@eriosnIgdgnal s broadcast fromisol ated ternm naPGT/USH0F1009389
pi conet edge terminal may alsp listen for pilot

signal s broadcast from other nei ghboring piconet
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&nectlw ty list by mappi. ng)each of these termnals
Upeate s RESETIRER %W%Wehﬁj % &apping) eagbeef these kreminals to the

t ed
pRSFARAEP RN 106n 8 Mt Bt 1937 005 Tmy Torward a
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pesrconaéctiBh. lislhcHs@eQ0AR Riké8HdonBIEBY F élaéxaﬁ{%)@@ if a first

may update’its. peer-to-peer connectivity |ist by
t%’ﬁﬁrﬁbt@aﬁw Bicopg{d92 wishesi tadnitiateoa Fﬂbwpﬁhcﬁompn@ thyminal in the
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tepfirtahto the ptoohﬂm@e tsmmula ¢Odia/(ﬂlirk1g| daﬁtsét—lip?l CThd fi8drR$ edge terminal

|| s across pi conets. if a first
%rlﬂf‘)ﬁ SPusE tisrser-forraer ﬁPléft?ﬁtéYltnb% tw@q@é@ tb@ Ti¢finet @d@ terminal
t 0

S99 e Lo REOR 2, MBE e Bk HASRERIRLECTRL sy oo

temenak d06mdnaye thknn adtahlxshtil@eqmtomeet cenigaetlble rwithh athe i%ﬁet edge

The | conet ed rm nal_ 106a may

| I t
el Ponang St pisgae Magh suenari Meyalli S Srler gwRedury in the
révBSe RIeOEH nRYAR fRE o NAltiaR0SRall rfrJnlf' &he E&Bﬂ&i t&hﬁﬁ:ﬁ gcé gﬂele first

302 which serves the second term nal. The piconet
tepragl. nal  106a may then establish a peer t o- peer
connection with the piconet edge term nal 306a in the
[093¢lond Adtermatively3 6P theopisarep edge tdfnmmaihlll%a ﬂe&nﬁinleéll‘from the pilot

dur he .reverse direction may
siplt SREEE shad e SHRERER Kteateci FoRIPRERS piiDt e mastes forminal
202, the piconet edge terminal 106a may join the second piconet 302. With the piconet

edge terminal 106a being a member of both piconets 102 and 302, it can act as an inter-
piconet bridge terminal between the two master terminals 104 and 202 and allow the

master terminals 104 and 202 to coordinate their scheduling activity in some fashion.

[0035] Tuming to FIG. 4, a periodic frame structure may be used to support

communications between terminals. This frame is typically referred to in the art as a



termnal. [0034] Alternatively, if the piconet edge

term nal 106a determ nes fromthe pilot signal
w@reosigid t hat the mininum data rate can be suppDUS®AS/009389

with the master termnal 202,gthe piconet edge

termnal 106a may join the second piconet 302. Wth

Mbdiupi 2e6&E CslIR] (RIAT) FamtOftabR! 1%s 288 MBS rofilie bat%&s to the

pi conets 102 and 302, 1t can act as an interpicone

OFECtiopsmediun forfe terminals: viBharfisme maydrenamadwatiddepending
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132 k3. aMedi um Access Control (MAC) frane because it

is used to provide access to the communi cations nmedi um

t he j f&£ane may be a dur.gti on
0831, i AG HABR 51 8 MRC FP% st Ak Wi mber of frames
402 s iEpoh danst may be dividal intd12 npbBosLtRE stits 4046 PyoRay 8f example
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time slots within the frame may edi cate
4o idicicenigo] dbgnngd peaipyimgthpem oftthe fifst skot 466 oiay 406 spreadspectrum

Bl o A P Sl B rlahep ot <t igRal . TR @ pminals may

usé thisedontrel clRafelny defige 8 tbthBodict oXAEMAE frame.
alternatively, be tinme shared with a control channel

[6087$ hovetheBulHGinfrmatda & terlBro%&@aQP %Eingc&ﬂaox% N8k NRiditional
end of the first slot 406 y be a spread-spectrum
splicgthapecnmaciudrsl chantetrewhizheocpopye vatiensetimasldthevithin die frame,
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sShure 98 408 e e Elsit S Sheching fsSehom g include time
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fioputhg dlata sips ocunyingy poion di2 of itheeframe ¥62 wiAdditionahimformation,
L [ of 08 and 410 in. FIG 4. The,
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. Mudtiplgremrial pairs @ay lalse el Meighed 6 BAY giveReHfe SiTRistl0! EDMA
be_selected fromthe data slots

ssignments [ C ‘
S“g’@@ﬁp;tl‘ ﬁ’g‘s §a§?o¥}tﬁi hediing dnformation map also dncludrdibe ispreading codes
td Y e (R a6l S mbBic AR mehoef! e fififlydat @ rate Tor
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each active termna e 1 nc
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[0038]  FIG. 5 is a conceptual block diagram illustrating one possible configuration
of a terminal. As those skilled in the art will appreciate, the precise configuration of the
terminal may vary depending on the specific application and the overall design
constraints. For the purposes of clarity and completeness, the various inventive
concepts will be described in the context of a UWB terminal with spread-spectrum
capability, however, such inventive concepts are likewise suitable for use in various

other communication devices. Accordingly any reference to a spread-spectrum UWB



Multiple termnal pairs may al so be assigned to any

given tine slot using a CDVA schene. In this case, the
wa@ehededivyng i nformati on may al so i ncl ude the speEHSI0NE009389

codes to be used for the indyygidual comunications

between termnals. [0038] FIG 5 is a conceptual block

tetirigH] dsTiriténded ohfyt toiUuite HRSRKBLE agRBls| R bIeOht YiveRtion, with

termnal. As those skilled in the art will appreciate,

thewndsrstaiding thatrsurk aspgets baved wideaangs of apalicatiops.var y

dependi ng on the specific application and the overal

(@B gn Tlem sarmanaltreay borimphemauiadpwithsa dfansdeisrer t3p2acetipled to an

ness, the ious inventive concepts wll, pe
SRR SOEQR Fropmar ok iR B OUFEas B frarives 7. The processor
56praayl-tep aaplemdhiedPrith |4 k¥iwieVWBARA , arshifddtirdlV 8N ah¥Ber type of
concepts are |ikew se suitable for use in various

aghiesturee hgrioésarobpsed gichisesturaaray ot enpifigueedywitted sriempmcessor
- r ' s intended only t .
R ARG S WSS D UG, B e vins,
prawden exemntivevicohtrdln end ool tsysidinn ghah hgdment CinARRAS Gh& allow the
have_a w de range of aptpl ications. [0039] The term nal
€.

tepaynal do PReRisRIhERAS amasicr of membee teyiinal @ a queaprt dThoprocessor
L L TRy

transcei ver 502.
corntriunatiorist sediverd hyedwlick hitsepplication apedfio tlaerithinge reduce the
arctheﬁ(l:turq%.P qu sof twar e basgﬁ rchitecture may be )
PESHRTRUT BHIGF O 18° MICPURFTEEs s de Mndt ek eq fpgprovide various
sTRAlV Bfocadi BhRtibAY RudIP af gﬁlo% QiR £ Qfsﬁﬂ)h,a'fﬁné Iggﬁchronization,
anong ot her things, provide executlvg control an
figquangy | tragkingm speerdcppnesmm f processorgs  triveltilagibh oand hdemodulation

4| rate either as a master or nenber
§¥1{r§'nﬁs'n1§+d|}“on g&gqr?ogﬁgggctﬁe processor 506 may al so
' ude,a digital signal processor (DSP) (not shown)
4B}, i fnalimead i incioR e pb nterfadg sORpEed to the
fd¢BEoRPIN. | TRE LR i8RERdeh infa Lt SRS o
pprocgssi ng dermr)és on % hey%hggg%r ce%};sgfr{J T éésgg?ﬁaa%? THOUSe,
toyeh ewsan,t dsplayviinger,vebiaturs awlig saéaker, oossihoge,f eanctra andor the

Hﬁgch as pilot signal acquisition, tine

synchroni zation, frequency tracking, spread-spectrum

[T es HIGY 6 igadihéidnanbee dfbgfm WiBkdafiflo b REAhABOF
forward error correction. [0040] The ?fggrm nal lfgrlay.gﬁlgs}gcessor
iy HRRRGEIVER r g siransesivarntidr may duclads a ki frant-end redeiver 602 and

: . rjnterfaces .y i.ncl.ude,. hy wa .
N T N T
theiprgence uf hoiat atid iterdérencenadkaiiplififithéa 6 ANevel GRS thformation

and/oy .the Ijke. [0041] FIG 6 is a functional block
c t%ia?i\m ithe §ienplagdmbe RFpcessartYe ther precesse 886.0rThenBF front-end

trﬁﬁsﬁﬁﬁ&eéolﬁﬁlagmeusteﬁ gggﬁcgd#gﬁé imBfmiPh 6% td %rgcegﬁr 506 onto a

front-end recCeiver
carrier and amplify the modulated carrier to a sufficient power level for radiation into

free space through the antenna 504.

[0042] The processor 506 may include a baseband receiver 608 and transmitter 610.
The baseband receiver 608 and transmitter 610 may be used for pilot signal acquisition,
time synchronization, frequency tracking, spread-spectrum processing, modulation and
demodulation functions, forward error correction, and/or any other signal processor

functions appropriate to support communications with other terminals. As discussed



transmtter 604. The RF front-end receiver 602 may be

used to detect desired signals in the presence of
wmoiosermd i nterference and anplify themto a PewEk2005/009389
where information contai ned ig the signal can be

processed by the processor 58 . The RF front-end

datliens thebd 6fgnaDdravaysife fhstidné P Be! Rierh&id Rkl QA embedded
fromthe processor 506 onto a carrier ‘and anplify the
SREyATeARE 12 8 INPe pr pléeraativight by pryiotheomesnst evel f or

radiation into free space through the antenna 504.

[PoA32] Thericeses §6¢ nBYEAbly 4 svbedider GDGbabebeapatating as a master

TIAY 0 d transmtter 610. .The baseb
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.racking, spread-spectrum processing, nodul ation and
iy Shrotit Mat ety Aperacite the sehwdvler 606 &y nesdimiset foothjs embodiment,
han fypnctions . .
RS R " e RS R PP R gpsiging o havar
copfigriratiis . fivhswate seufigarition) seftwarchesifigai4#0a] or any combination
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thoreloHBieh S sPble ! Pasfeiing the vagpUS BRCHpmseReritodditEin. by
a@% ot her .means. [0043] The processor 506 may enable a
190444 g u1 Rrrieg eallprirrpobrtivesn e tesminaleaist the picone, tlzd scheduler 606

' i mpl ' f. th .
SR TS OFE i o
beursed g comnivnécatd othpthe ¢®s Stefminkievéy tie, appSopri¥@s Bontrol channels

skilled.in the arh%i}/lvi Il readily appreciate, the
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ORI (O RAGTRI RLbaBl 18 fiforl BRI MM fh ERhathd of signaling
messegey u Tae ideta, rafo$dlewedby dinf schedati 606 noiy Wnased on the type of
Scorrgi nat i og t her eof ng%(:h .S _ca abge of pgr form n%

T ETeste ByuRegsokell KROWR bt Her Bynvay obeumey ¥ dgmember
teflinal ftiateda BAT WRE Andther the&hPirahSndiMo Eﬁkﬁ’ﬁ’gﬂ é:cgla?é apﬁl]itggtion, the

schedul er 606 may be used to negotiate

sehedelenpep mer deteaming0Batdhelcall wquirest 4 bighGtht: natey Ifenotherdmember
t

. € i with the two termnals.o e
BTG b . M et oy e selder g may selct
all@cdratiies.to bippgod the pANNEer, the schedul er 606 may be
used to determ ne the data rate needed to support the

[o0ak] t hrHRueRedlbr 896 a0 He wkd ésfég &E@ﬁc}?&ﬁcgn%%igg do the two

data_rate sel ected by the schedul er
tegminalseduringecadif sebupy ilhe msthee of tiheslotrmasignededy thersolituler 606

' t, B f le, if.a nmenber termnal .
o, 8008 3 S G AR SR ST st
algoiitar. t By waylep eiihle ClbEE BssidnifoniChad We%a&oﬁas@@%nlaf priority

deternm ne that the call requires a high data rate.
SYSHFE h S¥heie neiee + epmEicationg | are e giveny giriseity abvert chigh latency
- renber |t ] , chedul er 606.may sel.ec
il T e R
transmissions in an effort to maximize throughput. A fairness criteria that considers the

amount of data to be transferred between the two terminals may also be considered.
The time slot assignments may be in block form, as described above, or scattered
throughout the MAC frame. The time slot assignments may be fixed for the entire call,
or may be adjusted during the call based on the current loading of the master terminal.
Those skilled in the art will be readily able to adapt existing scheduling algorithms to

any particular application.



[ 0045] The schedul er 606 may al so be used to assign a

bl ock of tinme slots to the two termnals during cal
w@edsow19The nunber of tinme slots assigned by PEEUS2005/009389
schedul er 606 may be based ogoa variety of

consi derations in accordance mnth any schedul i ng

[0450r | t TR sdBydiey 608 inaké FRkRr tdPRaK nRA§DeIRERH ssiFRbnESr more
nade based on a priority system wheré voice

rfP’é%fP?lérf@ RisQnehiedsh tesrieals. t )FIGV &rista §mclianalridgck diagram

IEW )%ﬁ :eg h(y(}? lrﬁga?g&l ﬁj: th% %65%105 s |?10%§lgméef]f% 4 member

tcmumi)capabiﬁ?]f ifllncmgim{gms% a lgxcf)ledt reﬂgeg&rrﬁi’ﬂal €'¥ llle%chgéﬂlger 606 is shown
cqnsi ders t mpunt of .data to be transferred between
ofcashg! s PUngHipt Hiseetisableh by derrsacessad06idwsing operation

af h QherAses kGRARIL § h%nfﬁ@gétfbn@ﬁﬁg sg‘&ezaﬁ)z% ﬁ?éﬁ?guee%hether the

above, or scattered t ughout t
Psdagssoa $86 g ngq:ra@ngragl abmasterxennihalr ort & meaﬁier t@ndadl] andtherefore,

ring cal | e current
TP e et e Frdherver ROSE Bvh Raeommpleimoss.

Wil | e readi |y, abl e to adapt _existing scheduling
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rRGI Ml AP oL MRnlontshl) B8 briBka o T Bitali terminals
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11'10” ebratllg an _exanple of .a termnal. with the
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termnal, and therefore, will not be discussed any

[6048] herRefJﬂBﬁ tth 3RS GRIMRE 1@RAndISHeRAVA HIeY, 7 the baseband receiver
corrpl eteness [0047] As discussed earlier

60% A CHRRdey swredd- smtrmlcmmsmg 50 6xtraph ftheg&uhetﬂllaasﬂgnments from

oL TN R 655 9 SR BT R 1, o

implemeiitedes & s§Rrité ohtitg A3 FSISin AR 7361hﬁ%dt1r\"91y, be mtegrated with
assi rrents may include tinme slot assignnments fo

thehapehaad recaiventQsand/ny tragsmitier p1Qnin the softwirebased 1mplementat10n
I evel, and data rate.

#g{enfggc sSor I nc \lﬁé &FOI{ Eg/ggos LN forfax’ aﬁ%?ir‘fﬁ%rﬁ@mﬁﬁ)fm the

niuHFopmeessasr mid@vevies; oase thosel gkilledr 1 () afl ewilD R@diI9NSppreciate, the
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pi conet edge term na ng ’to
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V%‘%@gﬁ?boﬁ%ﬁgﬁ}ﬁgﬁ{e&?”um processing to extract the
rom

[0049] The controller 702 may use the scheduling assignments to synchronize

communications with other terminals in the piconet. By way of example, the controller
702 may alert the baseband receiver 608 to an incoming communication. The controller
702 may also provide data rate and spreading information to the baseband receiver 608.

In response, the baseband receiver 608 may recover the communications using spread-



the control channel and provide themto a controller
702. The controller 702 may be inplenented as a

w@epangtied entity as shown in FIG 7, or alterne€T/usiogs5/009389
be integrated with the basebggd receiver 608 and/or
transmtter 610. In the software based inplenentation
spécttun® ppocResies and Podvidé e eR0YErel | @niHAcABYs BS tRe various user
.sof mare progran1runn|ng on the m croprocessor.

F8P08as those skilled in the art will readily

appreciate, the controller 702 is not limted to this
[Q%Bdl nthe comlenagﬂ tmay alsd e:aemeesbhbgtulmgqmgrmns to coordinate

sfRNINa, Sorkli i, ARCRHBRof a7 Boct Ryt B Rebprmina

eyt gﬁteramsd frbmrtﬁé?fvan&\ﬁl WRr irferfARABOE afd sBfIdl 1ﬁran?>1ﬁEr 704 until
t he vg us functions described herein. [0049

thoshedpled trangpissien, ¢4 dhe prhedelne dims, rﬂga Mogmr%@a maycbe used to
f oth r.m na
r%?%"%ﬁfé? Hif&%a%g]ﬁb?ﬁ g%aﬂnl'g% : 7% E(gt Comtr oalnﬁgﬁn fﬁé@o B spread-
spécdmuim pioecdsmge tHrdlate eatd, \spreabing dode and tBEHRk$ASN power level may
conmuni cat.i.on. ontroller al so E}éow de

b L E E 702 magl

garoerrmmed dnfg the, Passhalyransmifteret 10ty the confeolisa JBaddternatively,
theEMMBEsiGPFowdrmiFLHP gﬁ??armtngg bg‘?ﬁg RaRebIES6) Ve {heGIQlg front-end
may recover the conmu at1ons using spreadspec

trangmisen f0rindhelirprsocivers5@he recover ed conmuni cations to

the various user interfaces 508. [0050] The controller
[0631] mayThd sontusiiert 702 sedyedul useg @S degiiBBt whéther the scheduling
coordi nate.sc edule{lﬁ)étransm ssions. The information to

apEeh SPHHC T iR te dintian)as mapicpret gdge ferminal. As
dfsceased té@rh\éf“rlh&ﬁﬁeﬂ"l%ﬁflm'a { E%t@& &F 084 #ngf ﬁl%oﬂlg(?n h'}ree generally

buffer 704 ‘'until the sc ed transri ssi on
dewi gaatied aoithe mmmster tdmminad ag pmbhf& red 20 R riiplsb Feudtedk fiom the various

ol FAEE R e Bt D BB o defegiine thse designations

IfPtHec@nioner 7020 ﬁet@ﬁﬁlﬁei ﬂia@ +the RicBasd Q&‘rrﬁﬂﬂehcfi‘%en deﬁlénated as a

transm ssi on power |evel may be programe
Pisaseisdae terminas it map pn@i@ﬂbwaseﬂpand mwbwef 6@# toAxPen for pilot signals

oL AR, % A 5 SRSl v e e

picoastsintludag 1£iﬂafted1 Rerhfigalé b RRNCisVRhst@Omd MlRB teFiifhals in other
control ler 702 may be used to deternine whether the

P1§8Wé8u| Thg, tems lgﬁﬂewpomeéqanws the@iepmebér whiehritimalpiconet edge
d
el offerBachsBbff HRte € 1IRPEE T Ribcpard bk 80F Cptgets 2 pilor
&gnaicﬁmﬁ @ fareigr nemedhily 1tdmay gaRire thebyighdl &tréB&th &I the signal to the
6 i cone (gqg%e term nal s. Feedback fromthe
oQpolit, 20 o Sanole e e s sgne st deplo signal s
o e R e T Bt RSO PR s, the kDfsqiier 702 may

controller 702 termn
adsbihn foretdnyienhindl Wsitapeer-to-peer connectivity list. If the foreign terminal is

from a remote piconet, the controller 702 may also obtain through an exchange of

signaling messages a list of all terminals in the remote terminal and map those terminals
to the foreign terminal. The term “remote piconet” may be used to refer to any piconet
outside the local piconet. The controller 702 may also forward a list of terminals in the

local piconet to the foreign terminal.

[0052] The controller 702 may be used to listen for peer-to-peer transmissions

whenever the piconet edge terminal is idle. The piconet edge terminal may be



pi conet edge termnal, it may enable the baseband
receiver 608 to listen for pilot signals fromforeign

Wao eqosiovEbs. The term"foreign term nal™ nmeans BCT/US2005/009389
term nal outside the |ocal pihgonet including isolated
termnals as well as master and nmenber termnals in
cOhi@red idIORANeA it 1570t E@iethled 654n RIGHIEnet Hﬁﬁﬁgnfcgf?on or a peer-
pi conet to which the piconet edge term nal under
terpsUsaIsERssiEl obRps-to-pisriransmissione eomal foreigni texmingle8nay occur at

Ll pt_ Si frgma.foreign.termnal, .if m
VL5 3l o8l e L BBl o fife P Qnf g actor T tnat e
comnfunddations MR beldecdded ot @Y baxkbAld 1@6diSErG08eseh M the fesence of
Si glnal strength of the pilot signal is too lowto
SERYIPPPUSHNERHRICORSLIENgNISSPAS hr onous conmuni cati ons, the
controller 702 may add the foreign termnal to its
[PR31 - t ol ehedulan 606 iiw iths/miapter termfinal meayf alseisefnaside a number of

] \palcis . frao rennt e pi cone t h ontroller 702
8 AE, o !, Rk TR P SRSl SPobiRbhch FoBcoper
tmsHRgens et FIG. 6). The pbattdipesl Ganshisdénhs BAPRuire high transmit
term nal, and map those ternmnals to the foreign )
PPWERHiAAE |IN SoME 1pganees, RNty e sesieined palpwhdaty saies. t i high power
ey | j.ae: piconet . T,
o588 s S04 RSl Bl A0 BUROBS el s
dedide hottalschgidateremly otter tiansrhiosiengdt thesameatithe. [ 0052] The
controller 702 may be used to listen for peer-to-peer

[0052Ds M ABhQuph thb pe@MeHebheaRhGaRels R end SIEHD e&dgdj tgfminal to a
| e

idle. The ?i conet edge term nal may beconsi dere

e fermingl {8ey hehscherelgd oy they masteratesminghethere may be some
,Cat |0 .1 0- r 1,5S] I
WBRPHTL Bl Virh e ORGP (PBEL, 1 RARTSPisPHlve, the tggmission.
MmeI oner ghe vierigg bHike dﬁhﬁnfsaibgs frbm% the forkl¥a tkﬂﬁﬁﬁalearc]k to the piconet
ower), Using.a hi spreadi ng factor_so that the
e%ﬁﬁﬂ%ﬁf@iﬁ%@%g? @Bt odén apirele Waswpnle used & paduce the
Lol | - .
e b0 BIBARAiRs Mt B Kl ARER e G hR B in
wihéghrthe abmmamications tsled plass. de a nunber of tinme slots for
one or nore piconet edge termnals to engage in
[Q056] - t OFte aniarineAria misdichotite (c0@8oMdrG708) incrbges the reliability of
eer-to-peer transm ssions rm%/1 require high transm-t .
c ICaLORE PYPT SORRST-TRECA fOBRECUER AN AFY slependéngapm & particular
; H r ons: . .
AR Tnd HLETH o pARBANE By WA SERA Y Bt Eihinal in a
l@abpicayetdeitiatts ancdll with scleectté eermiyal otvhizh Happaisni g @nBolated
at .t he. sane ti 0054] Al t hough the peer-to-peer
TR g §P%‘ﬁ%ﬁ$f78%1[ﬂear¥em PiLSTaE cEehBst of Mepaling yessages between
tHeOlb&d1 GAd r&hSlet@mifRY dfigns eahﬁgéﬂlug% Qﬁétehﬁﬁle%h%ee%f the call. If

termnal, there nmay be sonme uncertainty as to
thecnoatrgfen E2rdatermines thataly celd invetws hight latenty aosmusgations, such
of the t fromthe

a N%?vglgéﬁéc% géx?tﬁ?lﬁ%c? {)ﬁ tggkmF%sa@Hg, %?(ﬂ%ﬁn%?lgogsnt e peer-to-peer connection

may be used to ensure that the peer-to-peer transmission was properly received. An

acknowledgement (ACK) and/or negative acknowledgement (NACK) based protocol
may be used. With this approach, communications between the local and remote
terminals may be monitored with ACK and NACK messages over the peer-to-peer
connection. If the piconet edge terminal is able to receive a peer-to-peer transmission
from the remote terminal, for example, it may forward the transmission to the local

terminal and send an ACK message back to the remote terminal over the peer-to-peer



edge term nal may al so be unknown. The controller 702
may be used to reduce the nunber of peer-to-peer

WO e@a®hi1ssi ons that are | ost due to the asynchp@rosz05/009389
manner in which the conmuni caki ons take place. [0055] .
The manner in which the controller 702 increases the
dofthéciBh! | 1y ol the OSHMNh&RL HRE SRR teAnRGE WL nBE Blceive an ACK
connection may vary depending on the partlcuPar
ragspgecEomotheapidonsy exlad lterthedl gritlun res certdimttisne Byriadgyorakeceives a

L | termnal in.a.local, pi.conet .
WAL Fssabe, it KieptEl B ornhiGheR iR e RiFER hepamipal over
thopdee-tepeérsohAdtidnt er m nal , the controller 702 may
nonitor the exchange of signaling nessages between the
[0056! ?‘Hﬂrdsﬁ&ﬁ;% Qo (LA MsHAdsfort#binNBe G dnef BigeRrhRal, the ACK or
determ ne the nature of the call. I'f the controller
NACKJeesnaas igeserated tbyt the 1embte fermislal emyhbey brahemittad yn a separate

' iQn such.as a weh page downl oad, aor text
BATRAE. BRIl e iR RRREIRE 5020 Bhamhltn s o
chayhehe TiRebasebarfinfadeifert BE8 of fke pROKet! &tgReRfminal may use spread-
transm ssion was properly received. An acknow edgenent

SPRRERN. RFRACETING &g desarer Mk AGH o8 JeAEE: menper)andapredide it to the
. c
SRRt e BRI BOLSREPIRAE G AGK, mesgs o e
tranymissionotu tthe admotd HerAftkalamds NACkesshilyadesded,ethenh@o further
t‘peer - 1.0-peer cqgn e%éi on. (I)J’j t.he pi conet edge term nal
e -1

ALSTRBFEN Fereder opdas g-}ﬁé‘éfthf caMEqHes 4P deterngings from the
abfgict 8P ?xdl@frﬁkéﬁ%%’orfﬂ%ﬁ)r@%ﬁ@bfa NAtC esgagémﬁ%kﬂ‘gnsmission

transmssion to t local term nal and sen

terdhesregwit terinirntad wasaot ewnstssfitlr dhcndéd, dhvar the ltentroller 702 may pull
eer.- t.0- pe nection. If., on the other .hand, .the . .

RE U ORI s Somtion oot R HEb Ae e it o the

RiRoil hdnRinsRade 6DL fdFriddnsiidsinn @ certain tine _
period, or receives a NACK nessage, it may retransmt

X7 CONFRURL ' t Fssi %F‘SE}?'% AR an®

[t he | peer -t of‘g{éi?@g cﬁﬁg@ﬁmg%. 6 gﬁﬁé res pﬂégsaél %(gkaor NACK

messagsnprodiaed By thm picengi cign dernedgjembp el geleratédhby Ak baseband

or . NAI age erated by the renpte ferm nal, ma .
16T QNS VP B R SESPDF5<61VeE ARt i, Pesfort 4 decoding
faldtioh Patthy Rlckive® HasdnsSsh bt SerP@l Q?A(ﬁ@ﬂféésg%e g&g@g%ﬁsmission

or the traffic channel. The baseband recei

ig peccpsstdhedeendgd. t BirariAGE] nmssagesmay pecprdsided tio the RF front-end

' t e he ACK.gr NACK.pmessage .and
BpRGGEERY sbS AT VB b BoBISsHE DA B RN s o messae
phActue st inomer éondivl bieafAChamserage that the
transm ssion to the renote termnal was successfully

gu5spdedrhd ARIK nadio YAk B i %‘% rabili
[I f, 1)on the ot her hanlg, t hgisggﬁ{}?%lé?lg?ﬁ%%&gg?er ﬁéglsablhty for
peergmpeie trapsmissionsf foanhigicKlatensy aqpemuanicdtivas.pr devaver, ofn time

sgls%%Kap%%g‘uao%g; s&ctﬂae{s é ngicg,r %@Scrgnﬁgheg‘%m may need to communicate

with the remote terminal in a different way. By way of example, the controller 702 may

be configured to schedule all time sensitive communications at a low data rate with a
high spreading factor. These communications may also be scheduled for high power

transmissions. Multiple transmissions of the same information may also be scheduled.

[0059] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed



to the renote term nal was not successfully decoded,
then the controller 702 may pull fromthe buffer 704

wo b@ssgares | nf ormati on previously transnitted, BEMUS2005/009389
provide it to the RF front-egd transmtter 604 for
retransm ssion. [0057] In response to a transm ssion

Wik @ { BlobesidY, a aiEitAC icati
gé}ﬁrdljﬁ(ﬁ;@se FloBRsAaY, -a BEitACK oRk1 P%%gssgﬁiﬁggﬁ,eermatag%hcanon

produced b e pl conet edge term na y be ge
spgeifip dniggratadaeitruiteSIChra GORL programmplde i datec airdyy (FRG) or other

receiver .608.. rforma decoding fynctio
O AREIL 958% Y0680 B D 5RO, BRSO RS et
CORDOAES,| dr ddyecdnilEAitnSBERDT tesi SHACOSSI frinythd €6RAREs described
The ACK nessage may be provided to the RF front-end
hereihrigereaal-BIROSRFIOCSHI08 BPY et dRepTagnspupbutdn shecdliganative, the
[ : .
p%éegﬁ)g Ry 4 §+{I coﬁ{}erﬁ’i?)?iﬁcﬁg)ﬁgsﬁgél &%Bgrg]elgxfh%tog\g%ler, or state

anot her control” or tra
meaviiiner ANAGEesbarsray gdsobomallemented a0y cetabinbidn of computing devices,

reliabi]ity fo r-to-peer transm ssions for high
oG LASOBBTR & SOPHY & PRI 0o PRI A Hiefopiocessors, one
RPRIokE ahicipteccl s @S cnjHRitoR: wilhe aC Y .Qsloi‘q?rcl)rz%éy MB#her such

need to conmunicate wth the renote term na

cahfigwpieon. way. By way of exanple, the controller 702

may be configured to schedule all tine sensitive

[6@60juni The nmtisodatoralgmithdatdascribed imicohneztibn g¥ith the embodiments

eadi ng. factor. These ¢o nications, may al so be
Glanhenin G R sbBERE er b eeTRein AR sodule execnted
Hy'AeBisis 8P PEorhBiRatRAeE thohs. ngtéo%af@eﬁo 18 ‘ﬁla?ZrFside in RAM

Schedul ed] [0059] The various illustrative [ og
myno@riys , flashduleswry,a®OMi memidary, ERROMb edemoryc diERROMD rmemory,

wi.t h the odi nent s. dj.scl rein e .
PSP Bie €l kop BB bl ithon LR AMEn G ' Bl daof storage mediom
KRORAEESRE artd Al Gbrhd nfehﬁxﬁakna?rtsécsé P (thEﬁ@)gyro&@sor such that the

application specific integratfed circuit (ASIC), a

PFOGSPT |51 frednimtsmetiom frema pnd yvrite REMNmationdohibe storage medium. In

[ b ic _device, di.scret ate or transistor
tl?eg %%g?ﬂ@?g!@rg (gJEOe ene _énaé’o i ﬁegFﬂl 30 ‘g“c?rprg??ﬁsor' %e .processor and
tigosEbtaga tnhedhiurh hedyeRkide &8 bl MESICt OTIREASIT Malyesilis! if fleQBSninal, or

descri bed herein. A general -purpose processor _nmay be a_
elrewhersr ol disoplterpative; ey precessereimththe, eoragh angivpenspreside as

dRYetd6o eﬁfgg}rfﬁ{bttlsﬁﬁigllﬂ bf éige%ﬁfe%.’ controller,

m crocontro or State machiné. A processor may
TR R M N W —

afly pESPH IGHSS B the ArtRd WiaRkk bf Hsethe PieBEMRRARAESE OV SFiou R dfications
nmore mcroprocessors in conjunction with a DSP core,

tytheghembediments vl beaerdily apptteririo thersebilletie theerth eud thergeneric
4 ! ) : \ . . .

L R ——

thenspidt omedope off thairsvefitiosar ThusD chd gresone dastedtion is not intended to be

limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.

WHAT IS CLAIMED IS:



by a processor, or in a conbination of the two. A
software nodule may reside in RAM nenory, flash
WOorees/09919R0M nenory, EPROM nenory, EEPROM nenoPgT/US2005/009389
registers, hard disk, a renpyable disk, a CD-ROM or
any other form of storage nmediumknown in the art. A
storage nedi um may be coupled to the processor such
that the processor can read information from and
wite information to, the & qppge medium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nedi um nay
resi de i n Amefgidof commuagiatonsifomespidenct, wotpeising:
term nal, fols el sewhﬁ_r_e,col B the alternative, the
processor Arcethd SEEPAGRC R IM i P esi de as
di scret e qecadngaipdol sigial Grohed foréigh terfing! Sewher e.
[ 0061] The, previous description of the disclosed

enbodi nentdsteraigpg hatibg strengihabibe pilaysigeal dobelewialthisshold; and
inth t . ! o tion. .
Vari ous. 3Py aRAEa fler Beor MnREARA LAY EN e terpnal.

readily apparent to those skilled in the art, and the

genery C priNcj in erein may be .applied to .

ot he r2|' enb o1L cﬁ% %rr{éér)l[b(gé Smp?q%% %ﬁ"g‘ﬁg r f”inﬁﬁ(s%g gﬁffl}aﬁgﬂ@ pRgspaseg with the
forzigmetenhirtaltén irbsp@nsd @ theTBdt8rmihMeorD RS R pilby §iBhAIOR Betow the
ﬂrgt intended to be limted to the enbodi nents shown

thigshald but is to be accorded the wi dest scope

consi stent with the principles and novel features

di scl osed herein. WHAT IS CLAIMED I S: CLAIMS 1. A

met héd of Tdrmathiod fi dwisn Lr whergin theoprshanged mpessagasgeomprise a

LAY+ Ny - pLeconat. nj ' aoreceivin .
ERRAAEE (o Ipé FosnRemRa E RN B8, SPRRI R o5 R in e
pidometst rengt h of the pilot signal is below a threshol d;
and establishing a peer-to-peer connection with the
foreign termnal. 2. The method of claim1 further

conpii si nThexatiod iof glaiva s dte@inichfordlgn t@hhdNs a member of a
termnal in response to the determ nation that the

IENeist PIsenshafng vhserindhe KEchanged msserges compasrsedsing firom the
TS o AN, FESAANER 1EPIRER B hrngy.

of a plurality of termnals in the piconet. 4. The
nmet hed of ¢l aj ' foreign term.nal, i.s. a .
rorber of iepagth SEAEY 3, tfor Suiihe Repn peni G prmints
indesager piconet ioske f@€igh Yrignal.r om t h

=

o

6. The method of claim 1 wherein the establishment of the peer-to-peer

connection comprises negotiating a data rate and transmission power level.

7. The method of claim 6 wherein the establishment of the peer-to-peer

connection further comprises negotiating code to spread peer-to-peer communications.

8. The method of claim 1 further comprising listening for a transmission

from the foreign terminal when not engaged in the intra-piconet communications.



foreign termnal including a list of a plurality of

termnals in the renote piconet. 5. The nethod of
W@b@snv994 urt her conprising mapping the |ist oPCT/US2005/009389

termnals in the renote picongt to the foreign

termnal. 6. The nethod of claim1l wherein the _

est aly.i shnaRt nihddhef RRGN- 8 OwvR&EH BRNBSTI Mo er'%de?@e?l while

negotiating a data rate and transm ssion power [evel.

lipteningefomits thg dnethodfusthes @nirising forwhingstha itdebiedernsmission to a

t&%ﬁn@g%?ﬁhﬂkp%§£wgonnection further conprises

negoti ati ng dode o spread peer-to-peer

conmuni cations. 8. The nethod of claim1 further

conprqi~Si Ngl i st eni,ng. f ot trapsm ssion from.t.he . .

foreidn t olin Rsfiofingd chise " fyaccrRpEHae e g egpstions to

REAFRIN iteSintraPicohet cogmiNEEARAs Alirifd it Fin¥RERH And BSforward the

transnm ssion is received while listening for it, the

RS FRddrangmission te edeimynglgn psesaddimgpariod. r ecei ved

transmssion to a termnal within the piconet. 10. The

met hod of claim9 further conprising receiving

i nst rldet i o methed gaghimnl &t wherieint the-fpstctimetperiod is different from
' [ during a first time period and to

t %%ﬁ%ﬁ%ggﬁé%ei ved transmssion to the termnal in a

second tinme period. 11. The nmethod of claim 10 wherein

the fi,rst i ne period is different fromthe second X
e 1ger i ot R 8F dinog GRUEF ssamioig SHeRang the received
teasmiskioh RdibsPésirdi ng the received transmssion with a
code. 13. The nethod of claim9 further conprising
provi di ng feedback to the foreign termn nal
acknggl edgiROmbiel dfMBaild SNBSS b&ﬁpﬁﬁﬁ%@pﬁ'&ﬂdﬁlg 'febdbick to the
termnal was received. 14. The nethod of ‘claiml
fergranhermighpeknovwiefging Biat ithey transoissiemifewi ¢he foreign derminal was
réceer\;gdnal wi thin the piconet, and forwarding the
r&Ceived transnission to the forei gn termnal. 15. The
met hod of claim 14 further conprising receiving
instryctions to, e e in the intra-piconet, .
conmlfti cat '%%gwg’ﬁgaﬁl ? if\”g'?ertcPWEn BTERFIVIRS & drapirpigsion from
al tB@nnk PRERISHE PleohbtO Thd MGwadifik MR reb8ived BEEANEisA WPthe foreien
period, and forwarding the received transmssion to
terpendlorei gn terminal in a third time period. 16. The
met hod of claim 15 wherein the first, second and third
time period are all different from one anot her.

15.  The method of claim 14 further comprising receiving instructions to

engage in the intra-piconet communications during a first time period, receiving the
transmission from the terminal in a second time period, and forwarding the received

transmission to the foreign terminal in a third time period.

16.  The method of claim 15 wherein the first, second and third time period

are all different from one another.

17.  The method of claim 14 wherein the received transmission is spread with
a first code, the method further comprising despreading the received transmission with

the first code and spreading the received transmission with a second code.



17. The method of claim 14 wherein the received
transm ssion is spread with a first code, the nethod
w0 evosheroconpri si ng despreadi ng the recei ved PCT/US2005/009389
transm ssion with the first que and spreading the
received transm ssion wth a Second code. 18. The ‘
met hqg, of 1§eahéthddtof Hail§h AR doHpAinbGECVihE Foedback fir
f eedback frgm.t he ?or elgn term naﬁp?ln](]il?ca(tﬁi:lr}lggt?]eat al(ikheomthe
forstani tezupintal andindtirg that ey weveded transtifissidino farivgried to the foreign
term.nal was recejved .by the foreign termnal. 19. The
et %dvaﬁfre‘iﬁ“?fl?ﬂy% e%ﬁ%‘ﬁéit‘?’fmﬂ - forwardi ng of the
received transmssion to the foreign terninal
n

conpr,i.ses transmttipng.t.he received trapsm ssion_t .
the fior ei gi'ﬁ’et E}EfﬂOﬁaPPacli}Ph rl4) Phereg toe ogw ar%ﬁ!g Rf the received

tfaASHI4EI0A 86 HRNOrdig kMRl 6By B8RshiRiPEE 26Rivel tAnsmission to
i conet, conprising: a receiver configured to detect a

thy foseige tegminal o pbwaldy obtimiegn terninal and deternine its

strength; and a controller configured to establish a
peer-to-peer connection with the foreign termnal to

supp@0t cohmeermaticatinnsi fertrigal pcomfigusedynal optratenghhai piconet,
bel aw a threshold, the controller further being

COORFPYEr ed to support intra-pi conet communi cations.

21. The cQmbeiv&aohRBfed & BetBé!a fifot Gl AMASLigh Rrminal and

the controller is further confidured to exchange

detesyingdts siengihrand foreign ternminal if the pilot signal
strength is hreshol. d,. 22. Th . .
conmunt cath SHEOPE: b Rr R P ftig % peiGy grsy gqpaection with the

feRin’ trinéiial it suppérbebneaiiidagohedl e pintesighal Arehptht isObelow a
a plurality of termnals in _the piconet for

threshoddyi sthporontolisie fiBhen gbeibgr spRiigured far suRgort himtra-piconet
Tﬁ&nﬂ]@% ssages. 23. The commruni cations term nal of

cg aim ggn ierein the controller is further configured

to receive fromthe foreign term nal operating in a

reno pi e ISt Of i &y ofh termnals i.n .
t he :zgfmt gﬂ}geéorrﬁ%ﬁ a 3%[130%55%{‘8%#{?) edée/l&nc 8n‘§fée “Mesy a&oe%tl.mbr 18

farher TdoafigaRiio ek elidn@® Sndsedgeh Math e oraginetmindler GieNpilot signal
the controller is further configured to map the |i st

srengtle ihelel dhe threshdr enot e pi conet to the foreign

term nal . 25. The conmmuni cations term nal of claim20
wherein the controller is further confi iured to

est aB?i sh Frecqrempnicdfiqne ctergioaheé talaim BY wheeini thei peptepller is
R (!o%tﬁ%maeﬁdtot é&ﬁf’eﬂé WP gvflﬁrallf}y %!f'terminals in the piconet for

transmission to the foreign terminal as part of the exchanged messages.

23.  The communications terminal of claim 22 wherein the controller is
further configured to receive from the foreign terminal operating in a remote piconet a

list of a plurality of terminals in the remote terminal as part of the exchanged messages.

24.  The communications terminal of claim 23 wherein the controller is
forther configured to map the list of terminals in the remote piconet to the foreign

terminal.



26. The communi cations term nal of claim25 wherein

the controller is further configured to establish the
W@e@sAHra9peer connection by negotiating code tRCEHPS®aE009389

peer-to-peer communi cations. ,@7. The communi cati ons

term nal of claim 20 wherein“the controller is further

cont 1 Bur edreOc ifhuGfivatorks! AAAMHaP Hr Wlaif] 98 WiEroO YR Bhntroller is

t er m nal en 1t 1s not engaged 1 n the intra-piconet

fodhenconfigired tusestaiwsh Hegeentonpaer carrieoticn benedotiatingé data rate and

cl ai m 20 wher the controller is further configured

qaasmgpmrpawphlgvget ected transmission to a terninal

within the piconet. 29. The conmuni cations term nal of

cl ai erein the controlle is further, configured
to redei v\gﬂ?en%‘im@blﬂ%‘i‘%mt @“@H’Q g)é Gy ﬁg PHEFR ficc govdtoller is

TR SBLO N ARl bk 8y D0 07 B0kl cote oot
peectApker commpeicatehs. 30. The conmuni cations term nal of
claim?29 wherein the first tinme period is different
fromthe second tine period. 31. The conmuni cati ons
term2¥al dFhect@anmuiiBatianst teeminab rqf r élsinn @Oawhergins thet temtroller is

ofi uredtosredthe det ec rapsm s |on
il oo S LSO oM Hhe ROnEE e agvhen it is ot
éﬁ@&ée@lhﬂtﬁﬁﬁtr&%%h@ﬂdoﬁﬁnﬁrﬁciﬂéﬁ& her confi gur ed to

provi de feedback to the foreign term nal acknow edgi ng

that the transnission fromthe foreign term nal was

det ecfeed. i cdhitufRAOIR ERRLANDH 84} 50! whbrof] dTdfroller is

wherein the controller is further configured

fosthei corfigured tnfomvaditbadétecied transerisdiorato aMetmnnnl wihbn the piconet.

pi conet, and forward the received transm ssion to the

foreign termnal.34. The Communi cations term nal of

cl ai @983 Wiiter eomniuhieaitenst teodiret dfsclbinr ewhewmns itlgu ceatroller is
0, recei.ve instructions to engage i.n_the intra-piconet

PEgHTeR HRIGEVE Rytactonsdp Tngags 1P e Ble-PIGoagkopmunications
duiRgld ARE fﬂn%?eﬂﬂd HhO® FiRat M RfdctddNrsRsRAdo théRmminal in a
peri od and rward route the received transm ssion to
$bm1df‘runepgmd; erminal in athird tine period. 35. The
comuni cations termnal of claim34 wherein the first,
second and third tine period are all different from
one &tot heThe dimiFheationsrtamminahdf clasn 2@ wilneredrl theffirsttamewperiod is
(f? V\:hejlé_el n the received transmission is spread with a
1{iprept Foppdhe seqondiimr 8FHod-he recei ver is further

configured to

31. The communications terminal of claim 29 further comprising a

transmitter configured to spread the detected transmission with a code.

32. The communications terminal of claim 28 wherein the controller is
further configured to provide feedback to the foreign terminal acknowledging that the

transmission from the foreign terminal was detected.

33. The communications terminal of claim 20 wherein the controller is
further configured to receive a transmission from a terminal within the piconet, and

forward the received transmission to the foreign terminal.



despread the received transm ssion with the first
code, the communications termnal further conprising a

wo ea@nshivs er configured to spread the recei vedPCT/US2005/009389
transm ssion with a second c?qe. 37. The
conmuni cations term nal of claim33 wherein the
cont rl, | erTHeS coribBiRhti GRMek G2 Gt Qaif 88! Wherbff @RACKToller is
fromthe foreign termnal indicating that the recei vedO
furtherontsired tq weoke instruetionshe ehgageiiy fhetigtrarpirahetwasimunications

IV, h oreign termnal .. 38. The .. .
L a6 e pods?ReSkR ¢ ehingion Rpry R e p e sepd time
peribd aaginfoiaxd, rotrteethe aaddivdd @insiiidsidiefo eibaigOorbhial 8fa third

fo forward the received transmi ssion to the toreign
HRePETHdt by causing the transmitter to transmit the
received transmssion to the foreign termnal a
plurality of times. 39. A conmunications term nal

conf iur edhesospeimeations texminal of staimdnhérsinrtge firsasecond and

: 3y i ' [ froma foreign term nal;
tﬁng(ﬁatﬁgl%#%ﬁ&%%?ea?ﬁﬁ %tl?r%t ?‘Iﬁrg%gl raIelcr’] th of the detected
pilot signal; neans for establishing a peer-to-peer
connection.with the.forejiqgn t.er.minal. to pport . .
comn?’(r‘? ] carl}hgngorinm Cgﬁ?nlilﬁ %?mgflﬁln glf}l%ng‘? hg’ggreﬁ'elthgv Tpoeived
ttansrashioh gk spacid vees first @6des 4R WhkieDthe RédedreP isCRARBEr configured to

conmuni_cati ons, o . L .
despread the received transmission with the first code, the communications terminal

further comprising a transmitter configured to spread the received transmission with a

second code.

37.  The communications terminal of claim 33 wherein the controller is
further configured to receive feedback from the foreign terminal indicating that the
received transmission forwarded to the foreign terminal was received by the foreign

terminal.

38. The communications terminal of claim 33 further comprising a
transmitter, the controller further being configured to forward the received transmission
to the foreign terminal by causing the transmitter to transmit the received transmission

to the foreign terminal a plurality of times.

39. A communications terminal configured to operate in a piconet,
comprising:
means for detecting a pilot signal from a foreign terminal;
means for determining the strength of the detected pilot signal;
means for establishing a peer-to-peer connection with the foreign
terminal to support communications if the pilot signal strength is below a threshold; and

means for supporting intra-piconet communications.



