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SYSTEMAND METHOD TO ENABLEWUJUSB APPLI CATIONS IN A
DI STRI BUTED UWBMAC The present invention relates to a

serial bus applications in & distributed ultra w de
-band MAC. Universal serial bus (USB) technology is a
popul ar and effective high-speed wired connection type
for PCs that is mgrating into the areas of consumer
el ectronics (CE) and nobil e devices. The next
generation of USB technology is wireless USB ( WJSB)
and w Il provide the functionality of wired USB
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the typical or fundanental topology of WUSB i s a hub
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The WUSB architecture supports dual roles for a device 102 wherein a device 102

can also provide limited host capabilities. In this dual role model, such a device/host can
avail itself of the services of a central host 101 (i.e., printers) and can create a second cluster
providing services itself as a host for accessing data outside any existing cluster it is
connected to. This architecture supports high spatial capacity in small areas so that multiple
devices have concurrent access to high bandwidth.

In a wireless USB (WUSB) scenario there is one host 101 and one or more devices
102 that transmit data to the host. In the wired USB scenario the host sends a token or a poll
frame to the devices to request data from the devices. It is expected that WUSB will use
UWB MBOA MAC as a means to communicate between a host 101 and connected devices
102 over the wireless medium, see MBOA Wireless Medium Access Control (MAC)
Specification For High Rate Wireless Personal Area Networks (WPANs), Technical
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characteristics and what traffic they have.

In the second embodiment the host 101 sends a unicast DRP frame to a connected
device 102 and negotiates the use of channel resources for data transfer between the
30  connected device 102 and the host 101.
In a third embodiment the host 101 sends a Poll frame to a connected device 102 to
trigger the transmission from said device 102.
Thus, the present invention is a system and method for a distributed MAC protocol

that provides a solution to incorporate WUSB data transfer therein.
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connect ed devi ces 102 based on connected device
characteristics and what traffic they have. In the
second enbodi nent the host 101 sends a uni cast DRP
frame to a connected device 102 and negoti ates the use
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reserve channel resources on behalf of connected devices 102 so that connected devices 102
25  can transmit data when requested by the host. That is, the present invention is a system and
method for reserving wireless channel resources so that connected devices 102 can send data

to a host 101.
In a first embodiment, a host 101 of a WUSB initiates a multicast DRP frame to
reserve wireless channel resources with/on behalf of at least one WUSB device 102 connected
30  thereto. Each of the at least one device 102 that is connected to the host 101 communicates
device 102 characteristics to the host 101 that are used by the host 101 to reserve wireless
channel capacity on behalf of the at least one device 102. One advantage of this embodiment
is that the overhead of reservation is very low, since the multicast reservation is done for

multiple devices. In addition, a combined reservation by the host results in there being only



woOhaosdssiises.

10

15

20

25

30

101. In the wired USB scenari o the host sends a token
or a poll franme to the devices to request data from

conmuni cate to ot her devicest over the wirel ess nedi um
The UA\B MBOA MAC is distributed and the present

i nvention provides a systemand a nethod by which a
host 101 can reserve channel resources on behal f of
connect ed devices 102 so that connected devices 102
can transmt data when requested by the host. That is,
the present invention is a system and net hod for
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In a third embodiment, for WUSB transmissions that do not require DRP, the poll
frame may also be sent by the host 101 using the EDCA channel access, that has control of
the medium for a time specified by the EDCA TXOP limit, to request that the at least one

device transmit data. The third embodiment has the advantage of flexibility and do es not

WUSB coul d use UWB MBOA MAC as aPOEABRR0%/G50820
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MAC module 350 having a controller 352 operatively coupled to at least a transmitter 302, a
30  device processing component 353 comprising a device DRP processing module 353a and a
device notification processing module 353b according to the present invention, and a receiver
304. The transmitter 302 and the receiver 304 are operatively coupled to an antenna 305.
The device DRP processing component 353a provides adaptive programming such that, for

example, at least one of multicast and unicast DRP processing is accomplished by the device
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the Ofset and Duration fiebds of a DRP reservation
are preferably set to a multiple of "X', where X is
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resolution of the DRP reservation and the size of the
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1

162 5“930?‘39 pi e &l “inesE” cofifie tft%’ i 8ppeted 452 Fritgying the EDCA
o Pbdratipra KO3y onga GINI gaffic iivOre@ived mia tERC Ay @resSWORB dibst tukee HIGS\

MaecHamEl 18 acgtgpthé’-ﬁledjﬁﬁl hrfdQo MQ}QhenW@S'ﬂ}» @evﬁéqo%&g}dlﬁgto a third

arc iI.tecture that strat ed k diagram
et dnaibons  enle e et P obe i e et ™

d@@ﬁééOM@ terogh theeW BSDhasizvrpertg DRPcont rol | er 352

oper at if PRIr YraGO W PdcBiGedtafd BEP I 835drie@WUSBASHInfihi8Y the3ORp dath

eV|ot<1:aelorprr£gscse§0§| ng conponent 353 conprising a device

Dﬁfg essi ng nodul e 353a and a device notification

proc es:s i e NG best 38 3pvicgewonodimyliicastdRPhthe PYUER best includes a

I nvent i ODRP AfiEkad rds@CBbVig the 3Edon 408 De\tlcfeaﬂmdﬁpﬁ‘ @k readdiiand

the r eceeng% lugé it 1%?0»9&%&:@&3' Yf%{l Xevpcgs%gog t? @@%%& re%e%a cl;] na

305. The Focessin Fovi des
adapt i vethi)?’v&é?é‘ﬁ?hsﬁ@s ¢ migroryehgfluling Bﬁeraé%aFFp'Pfée deé(lcesl de st
one of ndgbgtite amtticanekettition; dshusERIP epmPie A% bidve a c@IBCwith a

conpl i Shr?e%hlg?)y I‘ege?vag(%\/{hﬁ %VJE%% th %ﬂﬁ %ectcrgi WHSB mult icast

reservati ons_ nade suc

connect efseHaiP Ok? ‘1”6?2“ f "‘a*i“taﬁ%‘rw‘%i é@%ﬁﬁ" §"*5(§|1 1 frpp @é‘teg‘b%f“mem
r eser vat éfaie invadien the WUSB dbékaduppob yt 1¢akteheliogicit DAR resdration
addi ti on

mecllarnisﬁ. This requires the devices to listen to the beacons of other devices and
to store the occupancy of all data slots during the superframe. This allows the
devices to eventually reject the multicast reservation request of the WUSB host
and to eventually propose an alternative reservation time. In a second
embodiment of the invention, the WUSB devices do not need to support the full
DRP-functionality and just copy the DRP reservation information element from

the beacon of the WUSB host into their own beacon.



wdevispsghsst subconponent (not shown),
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connected device has additional capabilities for
acting as a host itself, there is an optiona

nodul es 353a-b. Referring nowto FIG 4, a finite
state diagram (FSD) illustrates host data transfer
processing 303 including DRP reservation functionality
of the host DRP processing conponent 303a. Once the
WUSB host is initialized 401, it starts beaconi ng 402
following the rules specified in the MBOA MAC. The
beacon includes the WJUSB host capabilities, so that
WUSB dev HEVEESBdwst of depieks titreot WHISE tierg tschbdplingeiaying myfticast DRP
regul ar Mama@ﬁlwm@:ﬁﬂtlhlﬁdﬂes aQﬂféﬁt NS o 612%0n A8 B and urts
It Elet Il\/glOlA op ratl i1 bgcﬁsfc’nigfls%lll ]ﬁr e(glgbe%c ?%ir%n%\ﬁgu llo%sS
host (s). a"F‘PT@ng\AUSBthMinP@mte@t recei ve the device

not i f i & afouia e Eﬁp@ef:fﬁt%&thﬁtﬂbrﬁ)tlsﬁfi the Em&nénfs oPRRicksSwithQdifferent

4 d
4%%6‘)&&?% co na‘uo of X\E%&E s mé ; a %ertlﬁrﬁlg 0paral?el W@ WI}S%
t rAdfif i Hogﬂbketgaé itheeYUSR QOSEB@AED% copEap dplert raffis s (EpRtA
NMe:GdRedRid SiEced 4D6ﬁ61€1€&8ugh lﬁ&)Rm’deeNmOﬁﬁ'ds ésabnmh l4og die. LIS

i nventi on. e not e IC m
b@@éﬁ?@?‘\'}‘%‘ﬁa‘iﬁ‘f@e FEBtA 403 even t hough t he WUSB host
suppor WaileDFrefdrfeDbdTbotlimarfts of Ghel piesdheideinticd thara rbebn DiRrate8 and

S LJ]QSQHU&:& %l%ﬁ)dgg&)ﬁ bS/ moge sﬁﬁl@lsin 'ﬂl& %I‘t @Rﬁhg Qxb@fra‘ﬂ% g9 Ee!s&ﬁ)édo n

process . devi ces support
mﬁ‘Frf"‘P ésa‘élt's“ﬁ@andtvﬁré’ “Weh%s@tquﬁaﬂ% ey de ppgs A paujvalery
I e ba/mbstitaed fon eltrinvdts ihe@cforithdd BeparDefropae tmaycopddite ptekeet

r %%@Jn\{@tlh Hditig) Eilaﬂy%thQdQOIJS tna}L 1) ntahoeljo Edaﬂvms teggl‘ﬂm%g;}%e kefsent
devi ces a ticast reservation \}J\U

d‘&’f’m‘g’i Ko rartie S‘H‘f‘tt?f’ o ‘t{‘%J‘E‘iiFBﬂﬁﬂglfW@ i PR FBH T*le'fef°§eol"néS
déwéndedghatithe present duanton rtohles limited o debrtigubas enbpdimentsrilisclosed as

belfe%ésct Emodé @Jnte%%l@tgipkoe acarxtymg)buthﬁé/ re@ntC:QOJnhdnC but Wat Bhe Bresent
nei hborsr i.nitiate a

o S b R e Rk Ple bl s e et e
reservation with said devices 411. In a first

enbodi nent of the invention the WJUSB devi ces support
at least the inplicit DRP reservation nmechanism This
requires the devices to listen to the beacons of other
devices and to store the occupancy of all data slots
during the superframe. This allows the

of eachrChaB2005/050820



devices to eventually reject the nmulticast reservation
request of the WUSB host and to eventually propose an
waho@rosstisve reservation tine. In a second enbedrmewns/050820
of the invention, the WJISB gslevices do not need to
support the full DRP-functionality and just copy the
DRP reservation information elenment fromthe beacon of
the WUSB host into their own beacon.|fWSB host or
devi ces do not support mcro -scheduling during
mul ti cast DRP reservations, the WUSB host initiates a
uni cast DRP negotiation 407 and starts WJSB operati on
byesksimag Pol | Franes during the DRP reservations 409
accor di.ng A0omede tdn @bst-24vize diniinication {1090 Wl kst vaSBf network
apphe repent '
GEDIRLARE Preb iy nd & KR LR ke BBl £ SRED 0 Bhigaor,
al | meeHaHisd ) sepylingde plrbaiehEYE MAGRarieep] b he st gnf e at
WidSiBone Bbra@tet tievicg possi bl e that t he WUSB host uses EDCA
acces . ' ' 0..pol | connected devi ces
SreJeQm? ﬁ;’ othe"\ﬁgt g‘N‘rD%gﬁlF gtgg $4\</)§) anff

406, even. u ation was established 409
410. THP&ng §heugfélﬁﬁ|neweﬁk ycBn et axodies & hierrbilifigs of the
i adnedcled tehaeepn@) @ghmnnel errors and the time during
the DRP reservation cannot be used. While the
preferred enbodi nents of the present invention have
been %1 usthealetrdatioc iR sk fiBery comprising 1hf sise of i SFEPEYd
byes¢rtadegs sikportédeghttingrant dfifset field arkl la dbratioh dicld inpePRPrresameatiasto a
dgﬁﬁﬁlgpﬁgmaggn%ga\jaﬁe_i | lustrative and various changes
and nodifications may be nade and equi val ents nay be
substituted for elenents thereof w thout departing
from the t Theanethodggelaios2, hresipphega@eitrminpdnaint is 62fuset.n
addi tion, many nodifications nmay be nade to adapt the

teachi hgs of the sent._inventjon tq a particul ar .

Si tuatTon dFCIENE MR ARG PP Py e P eaSeie
ThHéP)etrfrming ¢ng of the siepstofinded t hat t he present invention
not beg. | i MdiRdRPQectbB ifaRkit i@ttt ar enbodi nents di scl osed
as the. best . ont.e te or _.carrying out the

pr esent i n%sénngﬁgﬁ?o Sf)nlﬁitn&?tlﬁ%{m?ﬁéc’ 5E)“lfiesent i nvention

i ncl udé al bignelis dhahserpns tf sid rptifigatiph t4fic he scope of the
appended clains. W claim L A nethod for host-device

ti i f . : )
communt ot RO i 12yt SER SNk (AN g
c&re3), conprising the steps of: beaconing (402)

accor didging @ adostlbeador tapabilisie otMBaddMO2pEdt 0Ccol by the
host "%ELﬂxdﬂnE & 9Eonlme§t@<§5 Eev%@ %eag&)n(ﬂﬁlﬁi‘iigeg og &Y 1af Rast one connected

device.

6. The method of claim 1, further comprising the step of the at least one

connected device (102) discovering the host (101) via the host beacon.



receiving by the host DNT traffic (403) (405); and
operating the WUSB network by the host according to
woOherspagabi | i ti es of the connected devi ces (408 TAHED3/050820
(410). 2. The nethod of claym 1, further conprising
the step of, if distributed reservation is supported,
setting an offset field and a duration field in a DRP
reservation to a multiple of a predeterm ned val ue. 3.
The nethod of claim 2, wherein the predetern ned val ue
I's 625usec. 4. The nethod of claim1, further
conprising the at | east one connected device (102)
per f or i ng Toneethoft of rim 4 védyrgin g operating giip AytheRpmmises s ster o
| nglirgRt@ndoted@delicdsuppotts EDCH, mlhﬂa%mﬁﬂg meags ot i fication
traffi 1951 an]g)dA m??a%{sg nq?f!cces'sqm medx%.l 2488‘3&0 ons to send

notificati on of claim1,
wher ei plliggthy %éeé%fcﬂ’i? epesied eviard(Rato By rthas dhs at haast one
Steasctedfdevick (10) welisig ddtdad host beacon capabilities of

the h ox%gelv égg% f‘ron@tﬂegat le ?E@!mh gdngegteil iR @ﬁzg%gésﬁgof %% égp €

beacon capabilities o east onhe connect
device. 6. The method of claim1, further conprising
the stgp ofThd hehodbf daaS] futiaeconpiing ¢ edeastemd @ncftddddyice

dl(ﬁﬁ%\ég&hmgcﬂe%ﬁh%;&( 101) via the host beacon.7. The
d of claim1l1, wherein the operating step further

corrprl‘églé‘% Bﬁ@cﬁitéﬁ‘dlﬁ?teﬁrﬁffct he connected device supports
EDCA, tsheEDOS to spenétSicapmigpfiiched st eps of : usi ng an EDCA

mChandlﬁnmngﬁtl@%%% 1ol sBR nPRAIUMA406) ; pol ling the at
| east one connected device (102) to request that the

at | east one connected device (102) transmt data; and
recei vi-ng dbereettfod oflditné, véibreih ¢ha speratnpsstep Gunthes céngaised éhv stepe

( Js@ 3’ }he %&m@:teﬁ gsiek hO@fsuﬁpB@s RRhd DRI3 perfing B URSH: r@sfervﬁioffi‘b}m :

o rrptrl S ng the at | east one connect ed
8%" 1‘6‘2%9*18%?% m ng one of the steps of: using DRP
acce ssinifiging adinisest BRP rgfriation to the at least one device to reserve channel

resources for transmission of data to the host by the at least one device (407);
J polling the at Jeast one connected device during DRP to request that the at least one
connected device transmit data (409); and
receiving data from the at least one connected device at a result of the poll.
¢
10. The method of claim 9, further comprising the at least one connected device
(102) performing one of the steps of:
using DRP access to indicate traffic;
using EDCA to send notification traffic; and

signaling in the beacons to send notification traffic.

11. The method of claim 1, wherein the operating step further compris es the step
of if the connected device (102) supports Multicast DRP, performing a Multicast reservation
by the host (101) performing the steps of:

reserving channel resources in a first DRP reservation by inclusion of multicast DRP

in beacons to achieve a first reservation (408);



using EDCA to send notification traffic; and signaling
in the beacons to send notification traffic. 9. The

wortdswdsaaf claim 1, wherein the operating stepprCunsines 050820

conprises the step of if the connected device (102)

supports Unicast DRP, perform ng a Unicast reservation

by the host performng the steps of: initiating a

Uni cast DRP reservation to the at | east one device to

reserve channel resources for transm ssion of data to

the host by the at | east one device (407); polling the

at | east one connected device during DRP to request

t hat tfaeeaglt caneegied deginetheidh peot-ecrirmdedes that deps mttacadpittee

( m)cas’{ Blﬂdresfeﬁ&‘tﬁh leﬁ!tﬂngd@@@r Jtl&%n akth J:a&ﬂﬁ:ﬁ -a&E}ﬁng device
cte

ot Rl 7 e o el (R scomPn Bt 21 SPemt o
conereteddlldevi ce (102) perform ng one of the steps of:

usi ng HIBE-s@emBHSthé chahidlicsoatcs 1B fidstCand WecbUIDII N bbrafion
S eamgnénl%gel Jo}m(é‘g%ed C?nge% &Q\I al( ea\st o%g dcmg’I %5] 9 lv{ct[j‘]_%atlacr%ﬁpté Elr%éntulljc]i%aat

ofDRé’Ire&?rYﬁ“T’,(“\Rhé‘?del n the oper atl ng step further conpris
es t here@ivap dad frdnf thd dRasCaB BRsdeddetiea/i ce (102) supports
Mul ticast DRP, performng a Miulticast reservation by

t he host (101) performng the steps of: reservin
channel?® r edl @ﬁf’f‘@@é ofjclginy1lg gf‘@f COBRFSI”rgé@éF Igagkonggquiggted device

i nokysif@nin®éne blthd siepxdit DRP i n beacons to achi eve a
first Jsﬁ‘@ﬁiil\’?ctésﬁ@mﬁlgaq)egt?aﬁfcor each connected device that

isS a non accep evice that does not accept the
MUl t | c“ci‘:‘}?E]EﬁF’OrS%‘gé‘F‘?&aE‘?‘kfﬁfﬁ°1 #itiating regul ar DRP
negot i gnalipginvhetbbrc@ahend astifieagicctefiici ng devi ce to achi eve
at | east one of a Unicast reservation for each

non- accept i and a_ second DRP reservatian

m cro-Sch ea’Fﬁ Pgd iR frahBT Peliiaie é“é“‘HfDﬁPH‘ég"f‘?“f’%itep
alfigthg ¢t dndmpise ties e pipatioroing anwn gne df ths eeps ofinidagingdUnicast

d@RiPCRRrvAfon LI Atod- a%@egfqéo&%cec INGGLEE O6¥ing thhtﬂ@stt DRP

rese:r£J tuont V\I;]lt n&lﬁlalcgeptmg%evxces reservation (410); and

14. The method of claim 13, further comprising the step of the at least one
connected device (102) acting as a host (101) in second WUSB network.

15. The method of claim 14, wherein the at least one connected device (102)
acting as a host (101) of the second WUSB network performs at least some of the steps
performed by the host (101) of the first WUSB network.

16. The method of claim 15, further comprising the step of if distributed
reservation is supported setting an offset field and a duration field in a DRP reservation to a

multiple of a predetermined value.

17. The method of claim 16, wherein the predetermined value is 625usec.



receiving data fromthe at |east one connected devi ce.
12. The nmethod of claim 11, further conprising the at
woeeastosgmne connected device (102) perform ng oRETAB200$1650820
steps of: using DRP access tto indicate traffic; using
EDCA to send notification traffic; and signaling in
the beacons to send notification traffic. 13. The
nmet hod of claim 12, wherein the initiating regular DRP
negoti ation step further (411) conprises the step of
performng at |east one of the steps of initiating a
Uni cast DRP reservation with a non-accepting device
and initiating a second Miulticast DRP reservation with
non acgept iTHEngﬁddi &C&aim 114, fulh& cﬂﬁﬁrﬂﬂg i sté}yl & i dis3ibuted

l%esérba% n 1? Qu one settu?gl ?{se’ﬁie?cp ang a dE\ra 1on 1e1d {nea 1r?sgrl%2ﬁion toa

conne
s@%‘B‘H‘G WBSB“?*P@B‘WO’P‘R‘“- 15. The rret hod of cI aim 14,
wherein the at | east one connected device (102) acting

as a hgst (@had) 08’!§fc¥a!&\e183\9h%% B RLWRTKs PRI M5 at
BY The "host ¢

| east sonme of the step ost (101) of
the first WJSB netvvork 16 The net hod of claim 15,
f urt heg. corztplfolstsdpﬁngmts R®&00% o hosdldeviick cohiuBinichdddtied first WUSB

r %gt@gr}( ﬁlt:lb 1{% tllle os§ H@H Ql{dt ?lgastso%£ &olmﬂ:gtemwge (ﬁ Oa?tco phﬁlL and a
ik et g

duration reservation e of a
pr edet@Pﬁ%“‘:‘f@ﬂg%Foﬂﬁmd“ff’eac?ﬁé’afﬁéf’ﬁ%"“@? ‘Eﬁd’éﬂnr’i"rsﬂféat‘o”s and
wldaxg,ei n the predeterm ned val ue is 625usec. 18. The

met hOda @Jenv@rl (ﬁi4mm]1§oelvfng Béatbgg ter‘ﬁ@P&ﬂﬁéhShQ n‘ie@@m $Js%t18fs allldf ot

distributed reservation is supported setting an of
fi%#d and a duration field in a DRP reservation to a
mul ti pd Bosodataatrapsfe eteesing sraglongat] (BE2) 1. probkvess mat radfendd

g %%%h Eéhc%smﬁs Sl ﬂlehthastraﬁeec@%&erdmbm@ogainue i's 625usec.
0Ss a r
G o] SR AB] A bl B, GO ST R0 Pl
hdgt trngr proanile aempoeas (0P ried cofigredit te dirge the ¢rnshit@2(301),
f%ﬁa @M)Qr;d h?st Bé’tatﬂﬁﬁs?@r gmgsmg 3bbnchiQiozpendi ng beacons
ra |cn0||ca|on nme \ a
ta(rtstﬁacj)m?%acc CF ﬂég to a Jlslflrm te(? 'ETWB 1\%}\{3 o?qpoq and announbe

recei ver el’Vi g beacons
not i fi cakdsiermsbilititedddm r eser vati ons and

~  receive and process according to a distributed UWB MAC protocol, beacons of
the at least one connected device (102) including capabilities of the at least one
device,

- receive and process DNT traffic (405), and

- start and control WUSB operation of the network (406) (409) (410).

21. The host apparatus of claim 20, wherein the controller (302) is further
configured to direct the transmitter (301), receiver (304) and host data transfer proce ssing
component (303) to:

include multicast DRP in beacons and then start micro-scheduling operation if
multicast DRP is supported (410);

receive and process DNT traffic (405) and if only unicast DRP is supported by the
connected device negotiate unicast DRP (407) with the at least one connected device (102)
and then start WUSB operation (409); and



data; a host data transfer processing conponent (303a)
that processes data transferred between the host (101)
wandsike1at | east one connected device (102); aaw/iB2005/050820
controller (302) operably ceupled to the transmtter
(301), receiver (304) and host data transfer
processi ng conponent (303) and configured to direct
the transmtter (301), receiver (304) and host data
transfer processing conponent (303) to - start
beaconi ng according to a distributed UAB MAC prot oco
and announce host capabilities (402), receive and
pr ocessceive cod giorrgs DNT araffic $408) bdt i€ aniNMBONAE spipated dpl the
beamnang aQfc. iewsts bea@ih WQESOHQ‘IQHQ%% efcdenkce (102)
i ncluding capabilities of the at |east one device,
recei ve and process DNT traffic (405), and - start and
cont r 032. WSB: by prmerptepnofoflainy 28, wkeraimothk corh@y (10201 )further
( %%ured%a direbtife daagetda@ma&q,tda&m@‘ coﬁbﬁemsaﬁ,m éé‘"h%'bﬁéeﬂfe‘id"'e

urt
C P A Bl DR FSbay ek & s St vl
tﬁaﬂ@ﬁ@hﬁgwﬁ@%BQWMQP%onponent (303) to. |nclude
nmul ti cast DRP in beacons and then start micro

-sche dgl in gl‘h olg%r atl atgsnof Iclglm%l ﬂhﬁrelfq?ne PrTQB E;ma%d g%flﬁzes %gus?c

(410) ;" recel ve an
only unicast DRP is supported by the connected device
negot i 28 € TRé RoSdppakdle of d4ih )20 WiieRint siiRn 8k cdrfi@Rll dORe (102)

Elg fu%})()?g gﬁ@X tl?e cor(t IQer 30?@sdfu$hlgrecls&ﬁg{ua 5 &{:W%ﬁ 4%%1@% ozgtge

recelve
o tpsy bEIEAIng ghe 3t5piYH f39©dtrabsymfeh B0 Enhkoct dotd trarster erecessing prit

@SB teperati on with poll franme using EDCA (406). 22.
The OSt ARRA), Bhieu0lerih 3] MeBhe MBGHGIRY LNE CONtrol ! ot

(302) is further con irect the device data
transfer pPRltBsiliy 0&"0??13‘5?%1(&6"‘6@3@@?)) g 5aue thetcthe Piepe ope
field and aorderedtidviositrdningd data (406)emeh DRP reservation to

a nmul tipl e ofA.REGRL £50% R doatd QekaE asQir & dr e b d
reservation is supported. 23. The host apparatus of

claim 22, wherein the predetermned value is 625usec.
25. The host apparatus of claim 20, wherein the connected device (102) supports

Unicast DRP the coniroller (302) is further configured to control the operation of the host
(101) by directing the receiver (304), transmitter (302) and host data transfer processing unit
(303) to:
- initiate a Unicast DRP reservation (407) to the at least one device to reserve
channel resources for transmission of data to the host (101) by the at least one
connected device (102);
- poll the at least one connected device (120) during DRP to request that the at
least one connected device (102) transmit data (409); and
- receive data from the at least one connected device (102) at a result of the

poll.



24. The host apparatus of claim20, wherein when the
connected device (102) only supports EDCA, the
woaonisrosgdier (302) is further configured to conPCoiiB10h&050820
operation of the host by dimBecting the receiver (304),
transmtter (302) and host data transfer processing
unit (303) to: use an EDCA nechanismto access the
medi um (406); poll the at | east one connected device
(102) to request that the at | east one connected
device transmt data (406); and receive data fromthe
at | east one connected device as a result of the pol
25. Theb hosthe hyshparisct epimc0apheregthe pitesstesing canpgsted device
C QUo2E Ripfrss @RNibaSEDKPLAR Yhe SOOI mz)UB 288 tcodBRiPed 10 @ontrol the

Ogoggrgtlgll lof“t'fle ﬁo%t (ﬁal) hyg dltelblt{n%gr% recglgeg é§0g}l . nsmtttg’ (gﬁ? ‘and%lost 'ﬁ'ga

ration o e recel ver
( Jeefer Progesting At} 0 302) and host data transfer
processi ng reserivd ch{ndé Spoutces. in & fsttNlBiicast BRER$eb/asd bjomEusion of
reservatio Qnu(h%g? ﬁRPt i betacgﬁs t@LchJe\?eadsf{rst x%glegla{i.ju%YéiOg)e to

reserve channel resources nsm ssi of data to
the host (Fo1ohidiehleshpne) °@’§’§T“’do‘??é'°“c g é'at S ppawreERing
(102); pol ldetidehantdods e@ss tccph ehe Ciipsn Mbticest] DRE Vikseatiod, 20iiate

during DRP rsgqlamﬁ%g&mton YN L,Jaﬁ : acéemgtde@c@ & &9@@%@ fead

devi ce (102) ansmt data ( 09), recei ve dat
from the at‘m‘f 3 Urigiiereen A dire acfua?rae@m(“mﬁ aaf""%f' DRP
result of tbevgyol®1126. The host apparatus of clai m 20,

wherein t h%l@&-scheﬁﬁ@{he @Qxﬁlelqgé&ﬂﬁggﬂg e wdgéor{d%)reservatlon
supports multic e controller

302)
further corﬂmf"&fﬁ c?‘BeCtS@H‘T"PSgI ofythadt dpe ot PUReEH d‘f"ﬁ’é that
host (101) abpyptthe melti¢astmRP rdsavatiendéioenrd ( 304) ,
transm tt efeckidQidh foM the RO oflRbReddi@irber processing
unit (303) to: reserve channel resources in a first
Mul ti cast DRP reservation by inclusion of nulticast
DRP i n?Theadbnkestappaggtih plealeim 36, frherejn regulas IR atgotigtion p@Bjses
f Qf 1eRA6R oS Rgbliafitd of £ @BitasAPIEP @s@ﬂ&@g 48l 2 deNAcetino Odde ahdAt

n d vice t oes not accept the
secor%d%?c?sgﬁﬁp ieseB% Or oM - acce m% dev1c

reserva Phitiate regul ar DRP
negotlatlon wi th each non -acceptlng devi ce to achieve
at | eaxt A method for host-device communication in a WUSB network including a

host and at least one connected device, comprising the steps of:

beaconing according to a distributed UWB MAC protocol by the host and the at least
one connected device;

the host establishing a multicast reservation between the host and the at least one
connected device; and

running a WUSB protocol inside the multicast reservation.

29. The method of claim 28, wherein the establishing and running steps each
further comprise the steps of
reserving channel resources by inclusion of a multicast reservation information

element in beacons to achieve a first reservation;



one of a Unicast reservation for each non -accepting

and a second DRP reservation (411); mcro-schedul e the
woheossssis esour ces of the first and second DRPPCT/IB2005/050820

reservati on anong those corndected devi ces of the at

| east one connected device that accept the mnmulticast

DRP reservation (410); and receive data fromthe at

| east one connected device. 27. The host apparatus of

cl ai m 26, wherein regular DRP negotiation conprises at

| east one of negotiation of a Unicast DRP reservation

W th a non -accepting device and a second Mil ticast

DRP r e&e¥shadeing thsrchapdh retevssp el thy mubigascrsssrvateg amppg those

medoh@eted daviceh Gf3fie-a6leasi daEconmBmaIRdYiEathdt @depted thd mVIGAR rR&FMEH: K

i ngliuding a host and at |east one connected device,

conprising the steps of: beaconing according to a

di st ri FGHEE VRt g escomedsd deire host and the at

| east one connected device; the host establishing a

mul ticagt r ele he. at

least ohe conesaethn e EaDuL G NSk SR, U

pr%?b@bl inside the nulticast reservation. 29. The

met hod injifatirglaahitast2Bervasibrewithi amod-freeptigit datidel mbi Ng and

runnin glitﬁﬁr%Q%ec@ﬁ%ltit:M rgsg@e{tiog\gm ﬂllﬁ‘?%tyto? gonsatcc%ﬁﬁlg QJvices.

reserving channel resources by 1nclusion of a

mul ti cast reservation information el enent in beacons

t o achBkve The fopthaitof clgs @8, \atherammprisiog e s@hv@ shtting mepfisdn Geld

ChADR@hratibLRRUE £RSrvRon toSnuiiple b SAcktehfRENRL | ON anong

those connected devices of the at | east one connected

devi ce that accepted the nulticast reservation; and

recei vehg dat methadofieldirh 80, avherdiretasiiredotaminedyvuive Gté2alsedevi ce.

30. The nethod of claim 29, wherein the reserving step

further, conpris e of: initiating a uni cast
reser vg i onni[?‘?/vl11 ftﬁc’%a?} ‘H%'ﬂ -Eé\g@gﬁf?“%‘s‘% § aé%,as‘ %ﬁa‘mmd deviee
i rietferaing prg obthsteeorfd nul ticast reservation with a

pl ur al uding DRP aREBMECRPLMY devi ces.

using EDCA to send notification traffic; and

signaling in the beacons to send notification traffic.

34. The method of claim 33, wherein said beaconing step further comprises the
step of including in a host beacon capabilities of the host and in a connected device beacon

capabilities of the at least one connected device.

35. The method of claim 33, further comprising the step of the at least one
connected device discovering the host via a host beacon.

36. A method for host-device communication in a WUSB network including a
host and at least one connected device, comprising the steps of:

beaconing according to a distributed UWB MAC protocol by the host and the at least
one connected device;

establishing unicast reservations between the host and the at least one connected
device; and

running a WUSB protocol inside the unicast reservations.



31. The nethod of claim 28, further conprising the
step of setting an offset field and a duration field
wono@/osgaer vati on to a nultiple of a predet er mPAEAB2005/050820
val ue. 32. The nethod of cli& m 30, wherein the
predeterm ned value is 625usec. 33. The net hod of
claim28, further conprising the at |east one
connected device perform ng one of the steps of: using
DRP access to indicate traffic; using EDCA to send
notification traffic; and signaling in the beacons to
send notification traffic. 34. The nethod of claim 33,
wherei n sai d beaconing step further conprises the step
of i ncBudi Nheinfdthad bROSdm BE ameBin GRPRAbILHile 88 nafind Hs bRAT

angl Pl devi ce beac on capabilities of the
apg?§d§ p%%ggg%hﬁgcted devi ce. 35. The nethod of claim

33, fufehes Diighesp Pufen gt rionse the aidfastioprecorpectidalgd ¢e toyrseerve
C ot r@chirdefs tesmibbiGCa RS th thg héshl@ tlibQS]East\bhé?coﬁleHQﬁivae, _
ge%ggthe%gst p n@?l%&@ Qa { 8{6 cmx%%esdt 1ce € Ti asgt }1 l:o requlest

cdﬁﬂgﬁf%ﬁmﬁ%WWE%“mﬁ%ﬁﬁW¥§@ng the steps of beaconlng
accor dihagt ltag oge odhingdtad idbvite @chsilMBg NAGo pE Ads0E Olesud pf hé @il
host and the at | east one connected device;

est abl i shi ng uni cast reservati ons between the host and

the at >Feast BREICHHHB AL Sutheicomreising B leasipns corgectsd Tvss
pristionek onervsiheleept dfe uni cast reservations. 37. The

nethodug@I@@q&g%%qmwwgﬁm% n the establishing and
runnlnﬂ ﬁﬂﬁi each further_conprise the steps of the
118 ATy

host end nqificgtigu fraffigandr yat i on to the at | east
one coﬂae@m@dmd@mnmaewmbwm@gwnveﬁchannel resources for
transm ssion of data to the host by the at | east one
connec%;d VIC the at | east one

st
connected d mﬁﬁgﬁwg%t gP@?&P% S8 iR Yriepimedses the
t retep of h@umnrnehﬂsfédacekewqbéisesw thm 8wt 4nd dreet @nnegiriicietiteeheabn

| easubilifts 6f (BN RAEIE hnbeVd e@icd r ansmi tting data to the
host as a result of the poll. 38. The nethod of claim

36, further conprising the at |east one connected
devi ce40- The method of claim 38, further comprising the step of the at least one

connected device discovering the host via a host beacon.

41. A method for host-device communication in a WUSB network including a
host and at least one connected device, comprising the steps of:

the host using an EDCA mechanism to access the medium;

the host polling the at least one connected device to request that the at least one

connected device transmit data; and

the host receiving data from the at least one connected device as a result of the poll.

42. The method of claim 41, wherein the host and the at least one connected

device perform the step of beaconing in accordance with a distributed UWB MAC protocol.



perform ng one of the steps of: using DRP access to
indicate traffic; using EDCA to send notification

wonedsiogggisand signaling in the beacons to sendPCT/IB2005/050820
notification traffic. 39. Tke nethod of claim 38,
wherei n said beaconing step further conprises the step
of including in a host beacon capabilities of the host
and in a connected device beacon capabilities of the
at | east one connected device. 40. The nethod of claim
38, further conprising the step of the at |east one
connect ed devi ce di scovering the host via a host
beacom3. 41 TheAmetitd hpd @lafmotl, Hathér-demisae tieotamitiozt leath opn

a MERRA Bl VRESming Chd bl P GepglofhOSt  and at | east one

connected ing the steps of: the host
usi ng & EEE%?“S%H'NMtﬁﬁﬁb access the medi um the host

poII|ﬁgmsﬁ@GﬁpS@@a@ﬁﬂ@ﬂémﬂbhnécted devi ce to request
that td@aag inkiRdskon9Reend RMEEEARAMEEVI Ce transnit dat a;
and the host receiving data fromthe at |east one
connected device as a result of the poll. 42. The
met hod*of dheangtiod of clajih &7, eihpreip brid brapspingasiap ferther camprisesaie
ORBp SAMNARE Bd HHQbtaCH caﬁslfgﬁﬁ Bl dtﬁd"lﬁ)stsaﬁdéﬁ aczfmnhseaa;aaﬁus mglcar,;ln
ut edUVWB MAC protocol . 43. The
negﬁogws%ﬁgmg?%f%”gméﬁﬁf‘g? conprising the step of the
at | east one connected device perform ng one of the
st eps of ;. Ukd NGhdIRIP cRBC &S Furhed cofflis@atie stapal fiieCat leds iofik)
c; and signaling in
e c%ggegzﬁgﬂsc&%ﬁ ﬂl]cf%ﬁ%#ll F lllggtg)?%c{))ﬂn traffic. 44. The
nethod of claim 43, wherein said beaconing step
further conprises the step of including in a host
beacon capabilities of the host and in a connected
devi ce beacon capabilities of the at |east one
connected device. 45. The nmethod of claim 43, further
conprising the step of the at | east one connected
devi ce di scovering the host via a host beacon.



