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WW&%@S@&?’ENCE REDUCTION IN WIRELESS COMMUNICATIOR{Y/ 002210
NETWORKS This international application claims priority to U.S.
Application Serial No. 10/961,092, filed October 12,200-1, entitled,
"Techniques for Interference Reduction in Wireless Communications
TW@%@&E@%&B@EMW&@%&E@H%@ﬁi BYN reERIACEIN its
CEVEVEON TR 1o Q6 NHEW RS NT T ION [00011 The present invention
relates to wireless communications. More particularly, the present
invention relates to techniques for reducing interference of transmissions
in witelR S cARAIMRICRINRRBIMRMKS Bk GROY Balit¥ESerial No.
INVENTION [0002] Short-range wirelelgfgrdgximity nhg?w%rks typicallg o
L0{R0 bR o BladdnRe Have Wamhisric Arshai paIss £ Bl PrsRER dxpduction in
WIREIe) & 6fmiess: ki MO WeeeamMURisaipnsat el ang distaneastese
roximity networks often interface with other networks. For example,
TelSHBRe Ahi FEERSTks may interface with cellular networks, wireline
telecommunications networks, and the Internet. [0003] A high rate
physical layer (PHY) standard is currently being selected for IEEE
%é) éﬁﬁﬁgﬂgﬁ%ﬁE 802.15.3 media access control layer (MAC)
is supposed to be used as much as possible with the selected PRY.
Oggjérently,t re are tvi\:/o rerpainirﬁgpl-tw candidates. One of thes%/[
1088 didates 14 BRSBTS R UBhE KO BiNg ApHIicatiSH B 8HRS onare
paftegleehcyidipsigmmodtiptexing {OF O Mrhhheotfer candidatetisthased an
th-a%fBina,% olffs%tS 5@34%%1%&@%1%’%?'\4 \ggggosal is called Multiband
OFD %R}(fé 3” moreover, in OFder to further develop the OFDM proposal
outside of the IEEE, a new alliance has been formed called the MultiBand
OFDM Alliance (MBOA). [00041 1'MBO utilizes OFDM modulation and
B AR SRR $iHY TN BOMFSYUEARY hopping may involve the
transmission of each. of the OFDM symbols at various frequencies
according to pre-defined codes, such as Time Frequency Codes (TFCs).
[003 006/04be269med FITLBeBIo0PIIly TefeorrdGiuat)yLpHey eaavies that
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over long distances, these proximity networks often interface with other networks. For

F
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example, short-range networks may interface with cellular networks, wireline

telecommunications networks, and the Internet.

[0003] A high rate physical layer (PHY) standard is currently being selected for
IEEE 802.15.3a. The existing IEEE 802.15.3 media access control layer (MAC) is
supposed to be used as much as possible with the selected PHY. Currently, there are two
remaining PHY candidates. One of these candidates is based on frequency hopping
application of orthogonal frequency division multiplexing (OFDM). The other candidate
is based on M-ary Binary offset Keying. The OFDM proposal is called Multiband
OFDM (MBO). Moreover, in order to further develop the OFDM proposal outside of the
IEEE, a new alliance has been formed called the MultiBand OFDM Alliance (MBOA).

{0004} MBO utilizes OFDM modulation and frequency hopping. MBO frequency
hopping may involve the transmission of each of the OFDM symbols at various

frequencies according to pre-defined codes, such as Time Frequency Codes (TFCs).



| Presently, there is an interest within the MBOA CO create a
Wf\’h]ég(ﬁﬁt?#&gcgcess Control (MAC) layer that would be used with thE BEK 02210
physical layer instead of the IEEE 802.1.5.5 MAC layer. A current:
version of the MBOA MAC involves a group ofwireless communications
. devices (referred to as a beaconing group) that are capable of
Tirge mistsRAating ARitReSaRhUsteer SPRemiSY G BeaebRRgtgrobiss de prsetireer
fre@eAckeRgRting pattern of "superframes™ in which the devices may be
allocated communications resources. [0006] MAC layers govern the

[0 @xshange araengldeviees oiiransayssions callstsbames:AMAGfiame

may have varj ortions. Examples of such portions include frame .
A o A 08 ASELTe Sy e B L ) e GBg oo of
thed&laE asgadiatadAdithahigher pistocakisyerst suchv@usarappisatiens group

Examples of such user .applicatigns include web browsers. c-mail
o R e AR S et t dR dHA D SHean BB ST TR b copble of
cortvA@ilayers it encithehaloGatiamoh geddurcesitopinstancdaseach despeeating
.requires an allocated portign of the available communication bandwidth to
P e B e DR R e
resatiowation of resources to be performed through communications referred

to as beacons. Beacons are transmissions that devices use to convey
[0 $®hlpayloddHfortietion EarHe evidateeabuas dninery rsumisaisignedatied
fraPREI0RN PfRanswdih 19 Hmﬁﬁwﬁéﬁoﬁ%ﬁ&gﬁé&c@%ﬁgﬁ ESH%"BQ Snclude

allow the MBOA MAC to operate according to a distributed contro
fragysiienders Mdvisiarerhotiple deVives iy nindesiaypsyteap spainmimasd o
asseBARERaGcasEMEechaRIs I Leferied 10 Asthg Risthibed Besaralialch user

Protocol (DRP) is an example of such shared responsibility. DRP
WPRHERTIGES BALIETSHIE REPESEADIRHING BRI i Alirig e thsiameldgisioas, and the
likeonnection between two or more devices. 0 0 0 9 ] In a distributed

network, a device making a reservation fora connection with another
[0 ¢le@Vice maymatdiaawafe Of tyerseserratibasibfdhitdefieesamund dhénstance,

ther. device. Therefore, the MBBOA MAC proyides for an Availability.
oSN Lot (R, R ROICA(e e C a0 B SO gt

trapswoicesfronhothercaeWidGApdrspertives? Wiy REO6104B6 2Bocation of
IESE&JA%%%@%I%d through communications referred to as beacons. Beacons are
transmissions that devices use to convey non-payload information. Each device in a

beaconing group is assigned a portion of bandwidth to transmit beacons.

[0008] Such transmissions allow the MBOA MAC to operate according to a
distributed control approach, in which multiple devices share MAC layer responsibilities.
A channel access mechanism, referred to as the Distributed Reservation Protocol (DRP)
is an example of such shared responsibility. DRP includes basic tools for establishing

and terminating a unidirectional connection between two or more devices.

[0009] In a distributed network, a device making a reservation for a connection
with another device may not be aware of the reservations of the devices around the other
device. Therefore, the MBOA MAC provides for an Availability Information Element
(AIE), which indicates the usage of communications resources from other device’s

perspective.



W%?S% 1 he gurrent MBOA MAC~ Specification aversion 0.G", Sqﬁtembgr ‘
4 on]y requires an AIE to be sent in limited circumstances| %T\‘}iﬁdmzm
establishment of a now connection. Otherwise, it is optional to send the
AIE. However, the mobility of devices may cause previously acceptable
. Jesource allocations to become ones that cause significant interference.
1996911 TherErraiBEBN M BirthddaiFor Bresifeension trapisinit AIES ifevenper 2004)
orBypefiiaaen N oLah SUeh N ARBACARR WAL FeAHCRIME HRIBRCE L0t of 2 new

would alsg cause several problems. Such problems include the
COBVERORYiFYIT BT aihidtARIRRAEPFEE Bisateh: trHnsrRISsiche mofiglity of devices
meyesaadingwauld phaltushine seading ohigibel IMPosapt HeaCoN s that cause
.trapsmissions. Accordingly, techniques are needed for the reduction of
Sléﬁlﬂgﬁ%%f{ggr Hat'd6 not waste communications resources. SUMMARY OF
[O-Eb'i"? INVENTION 9101g1 The %(esenl}ri]n ejnt'on‘grovides techniques for a
respgmding o overtapping’ cBndliBRE N WirefeSS e uritEfigng Es in every
supetivories. Fotlexamplehameatheddf theuptesante imetiondeceivesdaito cause
. issions fr transmitting device across a wirele .
o el B SR B SRR B i atocared fo
begepmdutivmissinthe Thansmittingideviceibbdietaur withiemlieseiether important
o] communications.resource, The method. further.detects an .
1.) e%lgt)g;e}riferﬂrregrlfll(S:q:;ﬁc%lrz}gigt'ion t Ee%%ﬁ%ﬁ&?ﬁés %ﬁhgﬁ%%%stio% eofl%ﬁ%érego ngor% uﬁll%af%gr%mon of
injadeygnss topialndighbetingodevicd wliedapping with the reserved portion.
Based on this detection, the method sends a notification to the
transmitting device, the notification indicating the presence of overlapping
issjons in the reserved portion of the communications resource. [0
S Qﬁo]'l},ﬂ]ag%‘@%mﬁ%ntion provides a computer program
product comprising program code to enable a processor to perform, for
ple, the features of the method, [00141 An apparatus of the present
[Oﬁ)ﬁ/e tion inc‘;{lj%gge%e?é&‘f%tﬂf)ﬁ E]Eﬁ:(ﬁ%ff?err‘fcﬁlﬂﬂl%su‘%ﬁ%ﬁﬁ?éﬁl%éoré‘é@\?@ﬁ’mg
corggivesidatacikansmissionsafion sctrand@iting dlewige: aCiessoad WIRglessesent
: upications network.. These data transmissions correspond to a
G ahs LRl e S DCALR Qi & BSR g cless
copupiovcsfi en3ipiv 200 6104 8626:R BT 48:82006/00220bil to a connection with the

transmitting device and occur within a reserved portion of a communications resource.

The method further detects an interference condition that includes an allocation of the
communications resource for a neighboring device overlapping with the reserved portion.
Based on this detection, the method sends a notification to the transmitting device, the
notification indicating the presence of overlapping transmissions in the reserved portion

of the communications resource.

[0013] In addition, the present invention provides a computer program product
comprising program code to enable a processor to perform, for example, the features of

the method.,

[0014] An apparatus of the present invention includes a receiver, a controller, and
a transmitter. The receiver receives data transmissions from a transmitting device across
a wireless communications network. These data transmissions correspond to a

connection with the transmitting device and occur within a reserved portion of a

3



nil iilinications resource. ¢ controller detects an interference condition
that inciudes an allocation of the communications resource f&t4/ B2005/002210

neighboring device that overlaps with the reserved portion. The

transmitter sends a notification to the transmitting device that indicates

the presence of overlapping transmissions in the reserved portion of the:
CORFRTRRIRTOIRSIESBUICE JOT1BACT elgaition [ te fsreseneindiitiothat includes
acRIRYIE8S AFF ARPasAIS NEMIg:3 - ARSIYGES ’ri%i@ﬁ%?{ﬁrk FREMRLY o%?i%s with

r

processor. The receiver receives data transmissions from a transmitting
they AR HERSSEOR wirbtd & BB HIR AT RO PRIASAlSIK thiliedernasibingsiry e that
inGRARECHORrWBRCENST ARSHIIG, dRVICR AN QCEHEHBG WD A ieSSFYEd

portion of a communications resource. The memory stores instructions for
COBIRPEEEOSS R Wafect an interference condition that includes an

I tion of the communications, resource for a neighboring device that
w@vﬁ%ps Wi fjr(:a &?éo&ggggrﬁﬁ?%ﬁ{vﬁ O ARSVAHES P S AR AR SR ER8N to
tretivetitters mitting devieeytbey natificationdndicating dbeprasencesafata

overlapping transmissions in the reserved partion of the communications
G oA ARHIARAS 1SS TG ARES O CTBRRAD e vork that
cometndedthie alloraticiomfvttetbommemicatigdsvesautedarnthe netghborRgrved
_ ice-havi i lority thap, the connection with the trapsmittin
P s e THLe B e ggessor
to gpthel epmintinicato f’@lﬁé@@m toet fockhden eigtiboringdet/ibe hawingniantions
re%ﬁg%?g%@]gﬂﬁ&% Qﬂv{c@Qﬁ%%J&?ﬁ?W{ﬁﬂ}%n%?g@%&o (t)@gotlr{i ol ltlarrl%mitter

device may be in theform of an availability information ctement (AIE) an
sepietrigdiifat endeitatsanraydivatitiiprotbe obtiffortivatiodielémetit: (DREnce of

oERIRRA S Frhes Jeattes Rud-advantages o the prasanLinvenionwill

become apparent from the following description and accompanying

[0dregvings. BRIGH &ESCRIHON:kTidERBAWINGSHOPLRIIMINGe allocation

¢ rawings, 'like reference numbers generally indicate identical, functionally
otg i?g}“,%é\WB}S?%?HﬁdﬁiPéﬂﬁ%e PhilBF BREFRBATE v iarAiRiiyeA WRRR Biority than

thelementiistapphansadsindizaedvaystha lefmeshaigdis)dn dhedgierenserurther
in&ﬂgébxel% E;Hz)e 1iXX%f%906/040626 PC7/1 13200 0%%210 resent | X ,
entior W Te S EH S A B LU i st PradavingLaving

an acknowledgment setting.

[6017]} The notifications sent to the transmitting device may be in the form of an
availability information element (AIE) and or a modified distributed reservation protocol

information element (DRP 1E)

[0018] Further features and advantages of the present invention will become

apparent from the following description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In the drawings, like reference numbers generally indicate identical,
functionally similar, and/or structurally similar elements. The drawing in which an

element first appears is indicated by the leftmost digit(s) in the reference number. The



\(/)\{%{3{&:{)&0020] FIG. 1 is a diagram of an exemplary operational ) v
EVIFSAMERL; [0021] FIG. 2 is a diagram showing an exemplaly NIBGK/002210
superframe format; [0022] FIGs. 3A and 3B are diagrams of an

exemplary communications scenario: [0023] FIGS. 4A and 413 are
diagrams showing an exemplary resource allocations for the connections
prefeabiireteiercoime disations wetwofk Jo024] FG c&ivpfiping artoizs,
whlgvige operation, according to an embodiment of the present invention;

[0025] FIG. 6 is a flowchart of a device operation, according to a further
[o@pbpdimentf thespreseakinyention 100261 &iGadJs.a hlogk diagram of

an exemplary wireless communications device architecture according to
[oarz embodinrent ofisheipresentioventian;ape002 AIEdG, &jsaleckomat;

diagram of an exemplary implementation of a wireless communications
[0deM¢e accortlinga andetBhoditientoktbeapresenpinvesiianiubatiblsE&nario;

DESCRIPTION OF THE PREFERRED EMBODIMENTS 1. Operational
[0BAVitonmernt[092 8 hBbidy eidetcgibing thevinyentierdmpletaiteiois fisslilocations
P AR R AEsatbe.An: SV oAmERt MAIch i present invention may be

employed. Accordlnglly, FIG. 11s a diagram of an éxemplary operational
[o@adionment GhisieniamaRbInclides Mlinle, PeAcoming @ravBsdQtment of

each having a plurality of devices 102. For instance, FIG. 1'shows a
they BEREEARBYGRBGB: 101a, which includes member devices (DEVs) 102a-e.

FIG, 1 also _shows a heaconing group,101b, which includes DEVs 102f;
19962, and 10%h .%’b%@ﬂﬁc%éﬁ Al re aPeTE SserdmIE0 ¢ foter
enfbayicembinicatessitinidnycl)2e across a corresponding link 120. For

instance, FIG i shows DEVs 102a communicating with DEV 102e across
[0& Bink 120a.iiCaddition]dnkbdéagoming gnoiehplng. WOl 2000040626 REs

m2005/002210 _each. of devices,102a. e may coinmmnicate with each
O B R S My oo

W

other wecﬁ

[o%@ImMunicating Wa.a dieat ik larae iﬁ%%@;&u&%ﬁ%?fﬂ%&ﬂ&iﬁ IO iretess

each of DEVs 102f and 102g may coininunicate ‘with DEV 1.02h across a
COBHIrEESARRNS § RO GRSt ah S8 D an 2 chamrrialddrasiitth DEV
102h across a link 120f, while DE V 102g communicates with DEV 102h

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
L. Operational Environment

[0028] Before describing the invention in detail, it is first helpful to describe an
environment in which the present invention may be employed. Accordingly, FIG. 1 is a
diagram of an exemplary operational environment. This environment includes multiple
beaconing groups 101, each having a plurality of devices 102. For instance, FIG. 1 shows
a beaconing group 101a, which includes member devices (DEVs) 102a-e. FIG. 1 also

shows a beaconing group 101b, which includes DEVs 102f, 102g, and 102h.

[0029] In beaconing group 101a, each of DEVs 102a-d may communicate with
DEV 102e across a corresponding link 120. For instance, FIG 1 shows DEVs 102a

communicating with DEV 102e across a link 120a. In addition, in beaconing group 101a,



s a link 120g. DEVs 102f and 102g in beaconing group 101b ma
nggﬁz%%r%%nicate with each other. For example, FIG. 1 sho%ﬁﬂ@%ﬁgg/ 002210
102f and 102g communicating across a link 122b, [00311 Each of links
122 and 120 may employ various frequency hopping patterns. These
patterns may include, for example, one or more Time Frequency Codes
caphpESyVipFeMBadiments I préssritlinvehabir v beatoning group1G. |
shd B BEPloNB & RAMUEHAL IRAMEBAY-BORPING RAIEH. (ENgSe patterns may
either be the same or different. [0032] Transmissions of beaconing
[09ro8ps 10118 BadokAth arerach hased ensE epeating patiesea)leshanunicate
Su g@?e. Accordingly, FIG. 2 is a diagram showing an_exemplary o
wifiisd, pRATEIEHATEIP R Akttt 2B & 0L 8RR 2D am A6 fipvamunicates
wiktlauiny s@mﬁa&as@aaia@aa,o%oamlammmﬁﬁmm & Kgi-ﬂ@ DEV 102h
superfr 02h immediately follows superframe 202a, and superframe
oo Ty Do e U e SEEtS 859 Lo denitame
co@uimchicedth &ehcahdpetiod 2 pkd M datatmansier periort 206.1 Baacon
eriods 1%4 conve 1tlr ng issions from each of the active devices in the

ComMmunical aCross < . . . .
eaconing group. Accordingly, each beacon period 204 includes multiple

on sl 0 r ing.t rti device in the .
O g B B e Wi
paggmsMIb oAl oV erheatchidre twoskimgpinformationor {0084 Ferirstaricedes

(T?@%B‘. IformAIeR MAVDE: §9n§ﬁhr§ﬁwceea&”8895&ﬂﬁ élx%u 101 employs a

communicate management information for the beaconing group. In

Pagtio AT c eEsPOiing e hrapess e FRsAvEAtDRS doay titlinsfer Perigie 2odifferent.
may be used to transmit information regarding services and features

0@ g informafitTEEHIEs s AFHRUNSHEOGaMES tBpJdHicee sagbased on a

reSeEUTity featy E?He@tlf s)u?%rﬁ@ﬂi@ﬁ&‘éﬁﬂiﬁiﬂ@l@, QQQ}(:.:ICB'H'QQ ﬁli@;‘#&gl IM®ving an
transmissi such information in beacon periods 204 may be in .

ARG R RSSO BVhcel REEAAS S bRV 2 gyt having

supafeatransfenpeditid 206182isedsfelicenice o emet fhicate Matanmediately

ccarding to, for.example, frequenc ing techniques that emplo

RS 10 B AR PO BB U0 ot U Fpete 2020

o nce, d ' i r nicatio
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pegisd deta Barrste ppefidts0Soerterdnamitsontrdiimfornsatidiiheaehvasicvices in

thEYHESLMESIRYC A BF AL IEUER Bed Qon period 204 includes multiple beacon

slots 207, each corresponding to a particular device in the beaconing group. During these

slots, the corresponding device may transmit various overhead or networking information.

[0034] For instance, such information may be used to set resource allocations and
to communicate management information for the beaconing group. In addition,
according to the present invention, data transfer periods 206 may be used to transmit
information regarding services and features (e.g., information services, applications,
games, topologies, rates, security features, etc.) of devices within the beaconing group.
The transmission of such information in beacon periods 204 may be in response to

requests from devices, such as scanning devices.

[0035] Data transfer period 206 is used for devices to communicate data
according to, for example, frequency hopping techniques that employ OFDM and/or
6



W&ggﬁ 0}he transmission of Iratfie, each DEV may be assigned a
particular fime slot within each data transfer period 206. In tH& COREA%E/8¢2210
the MBOA NIAC specification, these time slots are referred to as media
access slots (MASSs). [0036] A. MAS is a period oftime within data transfer
_period 206 in which two or more devices are protected from contention
Traseddy bisidevicdstactmofiatygingsthes resesvatior. diASsmmaynbedtions across
nfI990160410% 2 IS BEOIGEC) 513 A0 M A IDMEL SRR YANON. crio
protocol (DRP). if. INTEFQFEQRENég SCENqARIOSt)[O YT i
20 e Hagraitro Bl ahivtempiary somasuRitEibmsseanativothendicivsevéral
dlevieas 30g.atlaRale (R FENAILIRIOE WEPIRSS COMMUNGAIIONS rime slo

network 300, such as a beaconing group 101 According to this scenario,

withjes cagh dpigvianateimere ARAMgEN B Eeshhih SARGHS Meliceascafication,

theSRSEAYUBRL AL ?é’f%%%fﬁé%%a&%é@cﬁétﬁﬁb&w in FIG. 3B. [0038]
Referring to FIG. 3A, an initial set of conditions is shown. These initial

[0@oBditions include & dedsed3N2ahavingAceniestien ;R wika devieswo or
and a dewcﬁ%fd having a connectlond:’é Ob with a device 302e

miR g TR AR eT St UbARRHONS S8 Th YATIBUS s,

resexaniple, MA Sxemplaryitannetton 8&&1@@&&6@3&a&f@@ﬁamﬁma@meﬁ)uted
referr%d tg gder) and a receiving device (also referred to as a
5abR

resgrva on pr e . ..
recelver transmitting device sends data to the receiving

device. In. response, the receiving device may send information, such as
acknowledgment messages to indicate reception of the transmitted data.

IL The BatERAERBERNIMEIgMERIGTessages are transferred across an

allocated portion of the available communications bandwidth, such as

[oportion(s) ef@ssupesfiane's-datatansiarpariad: g%aya@o%ﬁtﬁﬁ%fﬁons scenario
IS areceiver 1or

‘ ple, device 302a is a sender and device 302b
in i eresr %é%‘&%ﬁo@@o?ﬁ{&em@z%@b% NAEIERESOPEGSS SETEPICatons
netdxe:)ﬂceﬁﬂ) ‘dbB 3k % ﬂé&&ﬂzﬂng’%oﬁﬁ/v @ 2006040626 RET/3R200H00224Qhows

1 Each of (ie\gces 302 sen beacon trapnsmission durlng a

bm ﬁ%@lﬂ?&lsaé%sn SEHTET o Y SR AT R P birese

acon
dewmmmmmn@amjutuon, for each connection 350, the participating

devices 302 communicate data. These data
[0038] Referring to FIG. 3A, an initial set of conditions is shown. These initial

conditions include a device 302a having a connection 350a with a device 302b, and a
device 302d having a connection 350b with a device 302e. Traffic may be transferred
across connections 350 in various ways. For example, an exemplary connection 350
includes a transmitting device (also referred to a sender) and a receiving device (also

referred to as a receiver).

[06039] The transmitting device sends data to the receiving device. In response,

the receiving device may send information, such as acknowledgment messages to indicate
reception of the transmitted data. The data and acknowledgment messages are transferred
across an allocated portion of the available communications bandwidth, such as portion(s)
of a superframe’s data transfer period. As an illustrative example, device 302a is a sender

and device 302b is a receiver for connection 350a. For connection 350b, device 302¢ is a



ommunications may be, for example, during the data transmission
W%o%@#@ )dﬁl’e superframe defined by the MBOA MAC. [0041]%5(1826)05/ 002210
purposes of illustration, FIGS. 3A and 3B include circles 304, each
representing spatial areas or. locations. Devices that are within each
particular circle 304 can receive each other's transmissions. For instance,
LB 13A shovsiitraraelieed3o0adandB0op kansreicsive daéreatheren period,
subiRRSMISBIANSDRGRSE R @re-Mthineircls VB SHNBL AR ition, for
devices 302b and 302e can receive each other's transmissions because
e RRACHS hre (bl DREHMDRHER dStitss Mot svamadvied up2Ehstpdnia
coaig3R2e GaMIBCEe e eachhaiheds iansm issionsRecause theyoargithin
circle 304c. [ 0 042 ] Due to the mobility of devices 302, the
SHBS’E%F%?] HSHS &b OHReNYHAS- change, for example, FIG. 3B shows

evice 302d has moy ithin circle 304b. Hence, device 302d can
[()tr{PcL?\/’]\j’/j]rleceivel?'gf)}%ul Dt?ﬁlec?aq\lf()?rf?g\‘%rrgqrhma’eﬁés%ffgs:%)%fj‘éc}]edcgﬁ 8. Qpsach
repli@tagon snatidations schechiless(elipy DR Phre seevatibs}ohgontegionscle 304
) d_350h0 overlap in time, then communicatio ross, one, or.bot
s S R e B e
ang |2 baanardedB: shawodhen plaryniisnsmissiondiniecglioeatitns (@dge TR Ina

st RO IRe.c08095UANS HI NG AAN LSRR AATAIANSAIE: hecause
shown along a time axis 400 from the perspective of difference devices,
theydgeiisuies PRIGYIAIs sbwls detliceVperspectivescas 1R iRk ondifiohs e

rebdiGe BAnhile £ Gy 4Rishows deyice Rerspechves, ahiiespupsequent
conditions of FIG. 3B. [0044] Referring to FIG. 4A, an allocation

[ operspectiveB2omeannaction3p0ais RowR LoRLINE: LAM& Shviconment may
reference of devices 302a and 302b. In addition, FIG. 4A shows an

hA8RaET TR e (Ve HBATOF EJHISEHETT 3588 Rsnmatedraifirsircle 304b.

Héplerapcrof 0RVigRSH 3026t aRd daRewlticaapparenhiiemdlRese, 302¢, and 302e.
.perspectives that the data communication allocations For connections
Hihin BEAHE FHenadsr

A S SIEPA SIS 1SS meRr, TrophviHe e RéssBiisEdogp 3°0a and
350evives 302aj302heB02dnandc30aes hess alocations et iierteitons will
.ggch other durin%éhe“initial conditions of FIG, 3A. This is because, for

bewgg e&lt XAk S L
thede inttial 8 WO % 1045626 PC 17113204h/002210 conditions,
[odavges 302aand, R0\ G KRl "SRRIV ANIANSSIANS Mol dRVICES:3939 | prp
and 302e, and vice versa..
schedule) for the connections of network 300. These allocations are shown along a time
axis 400 from the perspective of difference devices. In particular, FIG. 4A shows device
perspectives at the initial conditions of FIG. 3A, while FIG. 4B shows device perspectives

at the subsequent conditions of FIG. 3B.

(00441 Referring to FIG. 4A, an allocation perspective 402 for connection 350a is
shown from the frame of reference of devices 302a and 302b. In addition, FIG. 4A shows
an allocation perspective 404 for connection 350b from the frame of reference of devices
302d and 302e. It is apparent from these perspectives that the data communication
allocations for connections 350a and 350b ovetlap in time. However, from the
perspectives of devices 302a, 302b, 3024, and 302e, these allocations do not interfere

with each other during the initial conditions of FIG. 3A. This is because, for these initial



.W@g(z}"§(;|/(q(9(y‘gver, for the subsequent conditions of FIG. 3B, interference v
occurs. In particular, FIG. 4B ,shows an allocation perspectivé%U@iﬁ%ﬁ{““zz“'
the frame of reference of device 302a, allocation perspective 408 and 410

from the frame of reference of devices 302b and 302d, as well as an

allocation perspective 412 from the frame of reference of device 302e.
cojpBUeIALBHBRA Bp andcHtidrrpr P etriEs oG @RS ALS fivandmissiop@2d and
3008 %an d@tR) feam device 302D to device 302a and from device 302e to

device 302d are not interfered upon. However, allocation perspectives

[ 0408 and 410shevethak-iansipissions dsameevicer302a to FeMire302Bccurs.
and from device 302e to device 302d interfere with each other. However,

10 et e TrahSIRiSLIOR BRVGRREERTSTREENSR 860 We el pRalfiprence of
de32a oannatdekedify the saurce s thisdntektarencerMicly raayRanifestvices
~tself eduction in throughput). [0047] In these situations, the devices
3 %af%g}g @%éh%s %ng%se%?}z(?ﬁ%t egﬁﬁ’ fe Ah é!k?s@?%etﬂ reference of
depuerdjdping allocation patterns and identify interference sources by

receiving and processing the beacon transmissions from its neighboring
[Odehides. Acéordingly bernbboditentsrofdtievpse$eminviditiomproidgdedfote.g.,

i icate . int rces to devices. with whic

A e e R S e B
inigrfeseratioh dteurdingaldossperrevbied yresehandvdntibowihis tpesatisnons

rdpyalestheintsrastion heveena firstogyise Athe &&Q@@@a@ﬁqﬂ%ﬁgﬁ?\? h cach

device (the receiver). In this operation, the receiver informs the sen
othtte BIOHSHRE ife i it EBMIIGEIRE exdToBRSBUEneerknTficiidess TR and

30MRIIBRNG FONFHIONS LA B IEAved. L6 eRaratian PLEIG eRtiRself as a

_described in the context of an MBOA network, such as a beaconing group
reqeptigprfrEuquehifever, this operation may be used also in other

ontexts. [0040] As shown in FIG. 5, this operation includes a step 502 in
(e the SRS EHRECERy RSB 5 WS ERIFRTATS
innefovarke such@sachbacoaing@rRul QA 2008040624 MGy interference
SO{%_(l}gSZ OSéggglzrlloan]aO%b@e%gordi@glge%ach,t_of these .devi_%es is% alloc% ed.
Ron-payload communicationscresources, SR AE S Bei¥dn g 8 saoomng
devices. Accordingly, embodiments of the present invention provide for devices to

communicate such interference sources to devices with which they share connections.

1. OPERATION

[0048] FIG. 5 is a flowchart of an operation according to aspects of the present
invention. This operation involves the interaction between a first device (the sender) and
a second device (the receiver). In this operation, the receiver informs the sender if one or
more interfering conditions exist. Based on such notifications, the interfering conditions
can be removed. The operation of FIG. 5 is described in the context of an MBOA
network, such as a beaconing group 101 of FIG. 1. However, this operation may be used

also in other contexts.

10049] As shown in FIG. 5, this operation includes a step 502 in which the sender

and recetver participate in a wireless communications network, such as a beaconing group



9%9“{1 L?a‘ step 503, a connection is Formed between the sender and the
recelver |s connection includes an allocation of communidatighr 2005002210
resources (e.g., one or more portions of a superframe's data transfer
period). In an MBOA network, such allocations may be performed
, accordin to the distributed reservation protocol (DRE’) 00511 DRIP
104108 GEnBES ‘fd*ha%e%“?e%&va‘%|B"rﬁ¥é>rcét@ce‘??§wﬁéﬁ“ SrtREEsaions
resportien aicthessupadsare:, The establishment of a reservation is referred
to as DRP negotiation. To establish and maintain the reservation (or

[0 @BAhection)madesicE)teq ueﬁﬁagicm resentatio(e@a the seademy ansréisver.

Tha CDOI%EH {8£m%18 eéelglm nt [%Eg durln its beacon slot. The other
device sr} i the connection i‘eod1 Pé’@éL SIS ERARRERTE: B 1S RP T

poriticits b€acopesiotmBothatt thﬂsfﬁdpwnﬁﬁ trmmmmm@w&unsﬂm kllocations

o S LB R DR i e o
{06 alver across theallacaiad tS%'iEL“Q &%%E&Q}A%%%Sygc&%%%m *%'%ﬁ'”gm

reservation). In embodiments, this step comprises receiving one
POW@HE&& HardrAEsioRewRIThisierss oficesaNetatets t@fm@dd@mﬁéiéﬂ@n

neRRIYREN thesa denicesd HRoRthedecaRiionigh %ch Qoﬁﬁ&?tfmﬁsé%%ég ?equestm g

receiver may transmit correspondl acknow ed gment messages to t

A IGERUEINN & StelP SERIPREM LR & @&vesm@taﬁue&m@v@la@ rlf@rd@mg its
bedP@y perinthedonel GRHM 3andsnlQRR3k!R anteReRt TR FeREINEE s the

manitors the non-payload transmissions (e.g., beacon transmissions) of

Ré’niﬁﬁ&&ﬁ bR dsdicEeth of trsvidsifioni TRTRH thie PRGN iy GBTasstive

bedEansinissionsyh FhisManiaiing ineldesace yingcennestion. information
for the neighboring devices). Such connection information includes

[06é8durces dllacstedtal, theseqdex/immfﬁimdmum@lrﬂi@aﬁeﬂSreiracross the allocated
embodi ents thls co ctlon inform is |n th RP IEs. A
Jigh B Siithertor &

comjmunica par %déﬂ%ant bes step

ISCUusse ove a 1’Ea%ef‘nes%v
uorbyr‘aswexar@@mn@ devm@@&}dﬂw@mlﬂm mﬁnnmhmg:sﬂwdtﬂcﬂlvemed to the

co&%@m %%ME&?’EH&%%E AmOIE g%ﬁé' ocation conditigns exist Examples civer
of such condition., are describ elow wi re erence to s%e S %%
magh GRS LI PepBElina GkBoshedenbat mesx@gewiathmsmd@vem step 506.

I |
e B R B oo s

[0 63/ 1B20Q3!00R3 39, the receiver monitors the non-payload transmissions (e.g.,
beacon transmissions) of any neighboring devices (i.e., devices from which the receiver
can obtain transmissions). This monitoring includes receiving connection information for
the neighboring device(s). Such connection information includes resources allocated to
these devices for communications. In embodiments, this connection information is in the
form of DRP IEs. As discussed above, a DRP IE defines which particular slots are being

used by a beaconing device.

[0054] Based on this monitoring, the receiver determines whether one or more
reallocation conditions exist. Examples of such conditions are described below with

reference to steps 508 through 512.

[0055] FIG. 5 shows that in step 508, the receiver determines whether an

allocation (e.g., a DRP reservation) of a neighboring device is overlapping with the

10



¢ cations (e.g., DRP reservation) belonging to the receiver's
wc%%%i@ﬁ%%? If so, O(pe?ation proceeds to a step 510. HoweVer T4§2005/002210
alternatives, FIG. .5 shows that operation may also proceed to either a
stop 512 or a. step 5 16, depending on the embodiment. Otherwise, FIG.
S shows that if there is no such overlapping, operation proceeds to a step

TRECTGOSE I Sté B 51O RResEeiar etkrainewWhe teritte oveniapping. I

soatipeatinn pfothedeighkering device has asniriitkthat isshigher than the
receiver's connections. If so, then operation proceeds to step 512.

ORGSRV E 18IS MIREFAAH0E PTE? §Sholwe tatiBhetatidepaayis oodbe to

cnsbepirbar. depending, andhe gvrodimenthHhemyisack (O¥HARRN Y peration
-aIIocéa\tion does n%: have a higher priority, operation proceeds to step 518.
g oted, however, that in certain circumstances, such as

SHOUT 2158 B

[ case of an etric communication Jink, the operation may (in . X
O S oy o ES S SRt USHRAA S [Har BPHIEE afeaton of
theemioring device indoweriitatitheiseckiyesisthaannectiansefOQoAh 0B 1f

512, t I\ rmines ther the overlappjng allocati r
e ke Heiis G bleg < R oahe aps tht
OnSKIP AP qesfé teriteptd K 3@ Ay ditennb LRermap cdimpris eClRbersin ify

t ' or I an. imm-ack or b-ack .
R A SR e
shidg Heodinanted thevigyirithet inatoivomeinedincan AChKs ipdicyafield eh

as Gk dfsHeh: d , i

B 0 es s BB e SRS g e

> 19n 5158 tRAEsIRP Bie Y ve e nraehhniere tey reaiivcatioriteo tditiops o

cogtepth@B, and (in embodiments) steps 510 and/or 512 have been satisfied.
In step 516, the receiver and sender engage in communications to

[Ol(?]ﬁ‘l?lﬁ)cate the yepeiver thearbREliRatians deoouiaes HdQWaYapi Qi ation (or
shows tha

reservéﬁ%m tfa%gtrelg §1b8 is %%rfo.rmed hen such conditions are not ,
Satistied. Th 1his StEP° tHETETILE fPRYBEL Hat ot Rt o AtiGH AR o dth
refepefds9q P@fosmatape U stepbirfprizayiberpgronmerkincyaniouscasing

NO) Y..involyes the exchange of information through beacon . .
N e T R I ey ve st
belyeneratindetamohvatisnmitting Enobpdate dhavaiiahilitymation contained in an ACK

policy field of a DRP IE. If such acknowledgments are employed, then operation

proceeds to step 516. Otherwise, step 518 is performed.

[0058] FIG. 5 shows that step 516 is performed when the reallocation condition(s)
of step 508, and (in embodiments) steps 510 and/or 512 have been satisfied. In step 516,
the receiver and sender engage in communications to reallocate the receiver’s
comumunications resources. However, FIG. 5 shows that a step 518 is performed when
such conditions are not satisfied. In this step, the device foregoes performing reallocation

actions.

[0059] Performance of step 516 may be performed in various ways. One way
involves the exchange of information through beacon transmissions. For mstance, step
516 may comprise the receiver generating and transmitting an updated availability

information element (AIE) during its beacon slot. Alternatively, step 516 may comprise

11



Inf tion element (AIL) during its beacon slot. Alternatively, step 516
WQ%@S‘%@?& 1 1. WO 21)1)6/940626 PCT/1132005/002210" tH&Beuistes210

generating and transmitting an updated and modified DRP TE. As a

further alternative, step 5 16 may comprise the receiver generating and
.. Transmitting both an updated ATE and. an updated and modified DRP
NTECCAIG0S ther HEBeiving devinEtinayn reskivd arBRYIEIOMRAGE. As a further
al{&ansRutt i LD 4 MATION

EVENTE [ RO A GO sl MR VAL Sasthdzt A
URaten el s anekan pp dntert ok e shibrdARR R Fievvlef tHe cerearin giilizatiomof
reddAS IR deice $HBUPSIiRMe:: dhedormat of the AIE is shown below in

Table 1. Octets: 32 1 Availability Bitmap Length Element lv (=x) Table I --

43F Format [0061] As shown in "['able I. an AIR has an availability bitmap

that is 256 bits long. Each of these bits corresponds to each MAS in the
IVsupefframiB ARBIE panisilabiy, P ésciRivin thevitna.ndigates the

availability of the device for the corresponding MAS. For instance, a'0'
[08plicates thetartingeipi¢chasuventagie@inivig thepeoifasponding MBS, uanbby a
deich Gk : ice.is. wailahle during.the . correspondin
e b B ] Thie 1 e e e
Thefarextealihe LNidferersr wsterferdghideations. Currently, the MBOA.

MAC specifies limited uses for file AIE. During a unicast DRP negotiation,

a device is required respond to a requesting device with an AIE if the

requeStieannot be completely accepied. This requifement may arige

wherthe-responding device-is-unable-to-aceept-the request due-t
AV ]aBTY Bitms : . . )

conflict with other réservations. Othe}v?gét,htransmlss%F%?N%s is

optional. The transmitting device can(make use of the receiver's ATE to

make new reservations or modifications for the MAS slots that are free for

the receiver—Aceerdingly; steao%g may—fu-fher comprise the receiving

16

AOTTT T |._ |
device sending a modified D felin ﬁ@ﬁ@k’t"é‘lﬁperftamc. 12 WO
2006/040626 PC T1/1132005/002210

[0061] As shown in Table 1, an AIE has an availability bitmap that is 256 bits

SOttt )

long. Each of these bits corresponds to each MAS in the superframe. More particularly,
each bit in the bitmap indicates the availability of the device for the corresponding MAS.
For instance, a ‘0” indicates that the device is available during the corresponding MAS,

and a ‘1” indicates that the device is not available during the corresponding MAS.

[0062] Thus in step 516, the sender may receive an AIE that indicates the
existence of interfering allocations. Currently, the MBOA MAC specifies limited uses
for the AIE. During a unicast DRP negotiation, a device is required respond to a
requesting device with an AIE if the request cannot be completely accepted. This
requirement may arise when the responding device is unable to accept the request due to
conflict with other reservations. Otherwise, transmission of AIES is optional. The
transmitting device can make use of the receiver’s AIE to make new reservations or
modifications for the MAS slots that are free for the receiver. Accordingly, step 516, may

further comprise the receiving device sending a modified DRP IE in the next superframe.



6 3 ] The format of a DRP of the MBOA Ivil" C proposal is né.)gw )
W%é&%ﬁ%%’clﬁﬁ ‘fable 2, below, illustrates the format of a DRY e O @;”’/ﬂ”.%zm
- - - DRI' D121) -Destination/ .Source DRP Length Element Reservation
Reservation DEVID Control (x) ID t N Table 2 -- Distributed Reservation
oProtacol Information Element Format [0 0 641 Table 2 shows that the
LYBRPIIE includESBRE MR IDRPIRAEBRAIYR fierposaldl beingecribed.
Tateets baltangthisihefaimeiehthis lieig isishown below in Table 3. Octets:
ti. DRP Length DRY Offset Table 3 -- IDRP Reservation field Format
[0065] The DRY Offset field in Table 3 defines the starting time of the

- el i
planmed_transmission4t-shal-be-sef-to-the-slet-number-of the first

resefvation sfot, which is_do-fined |rélative to the bea¢dn perid dstart tinfe

(BP SPRHhe DRP-lengdRTield in TabtetBacontainssin mritiplesiefighatd Element
slats, thehuasion of the JesevationHEAGE1 Table 2 ajsg shows that “(ﬁj

DRP|IE includes a three octet DRP control “ield. The format of this field Is
illustrated below in Table 4. ered s; 8 5 5 4 rStreainld|Priority T}pc ACIC

Tx Rx Toficy -TRisteiute DRFeCaniro Friatd & Giitoaini 000 Flcchar iyt
control field, the Tx/Rx bit is set to "0' if the device is the sender of the
planned transmission, and it is set to 'I'; f the device is a receiver. This bit

1098 ¢vo 2008/ 3 shevPdimttheldBBIE dnplpdestris ontycde EoRBR ifstireation

@S EENaN OB Of SR ﬂﬁf&%ﬂﬁ.tyﬁ?eff&r%a{é‘ﬁ}%?%m(%%%‘% domeNtaple 3.
policy bit of the DRP control field is set to "0’ for unicast reservations

having a No-ACK. policy and for multicast or broadcast reservations.

1'l.owever-this-hit-is

clets: 1 1
DRP Length DRP Ofiset

Table 3 — DRP Reservation field Format

[0065] The DRP Offset field in Table 3 defines the starting time of the planned
transmission. It shall be set to the slot number of the first reservation slot, which is
defined relative to the beacon period start time (BPST). The DRP length field in Table 3

contains, in multiples of data slots, the duration of the reservation.

[6066] Table 2 also shows that the DRP IE includes a three octet DRP control
field. The format of this field is illustrated below in Table 4.

Bits: 8 5 5 4 1 i
Reserved StreamID Priority Type ACK Tx/Rx
Policy

Table 4 -~ DRP Control Field Format

[0067] In the DRP control field, the Tx/Rx bit is set to ‘0’ if the device is the

sender of the planned transmission, and it is set to ‘1°if the device is a receiver. This bit

13



weel, E%/& l;%r unicast reservations with Inim ACK or BACK. poI|C|e
ACID policy bit is only decoded if the reservation is of type Hard %‘?Wﬁé‘mzm
Soft. The priority of the transmission is set by the DRP control field and
can have a value between 0" and 100681 The Type field of the DRP
control field indicates the type of the reservation and is encoded as
is GHYWFBERIVF i TESRE B 16008 o8& Py DB HariREsErvation

<ac>@9&@1§@ghﬁﬁ§%fmgom 001k Private Resenvetion0H00 Resernef Gt tations
Reserved ----- - --m-m- -- j 0110i111 Reserved Table 5 -- Tyﬁgs of DR-P

hapg 8 N8HohS (BpBY] afﬁef%é%ﬁm%mém%%wm@ar&f tH THRETRIDIL is

set36t10 fbedﬁ@@mm@@wﬁw@hrﬁﬁ{ﬁcmm@lﬂn&cﬁrgaﬂ@@ﬁ whendiepolicy bit
vice s e ORP TE. is the sender, and is the device, ID of th

is Ogg U a%sw&*g)@n*a.ﬂﬁws BB jE%s S@&e@? PRRE LIRS

trafieldds @nly ﬁ%@dﬁd FRire:sageivasidnis ohtyps dHardle eftech007Md 7.
According to aspects of the present invention, when a receiver notices a

[0 8esHrvationThdts ypeidhbiorhted (RE. cinomo afirkighbioirg ttevige) dhdtds

- ngertl%g)pa{ﬂg lvvgplC (l)t \évsnsﬁeser\éa%)\g 1t a%qc%lver informs its transmitter
about the collision. 1'his  notitication maybe included in the performance
of step 516. In an embodiment, the receiving device points out the
colliding MAS slats by leaving the indication of these slots from the DRP
TE that it traff&Hlits. This provides an in8igatibReethe transmitter that
those particul@yisiots are not to be userga@r&,%igﬁlng datato th

receiver. Inta "'"her embediment-the mm'vm" device-points-aut-the
colliding Nlb@s ots as unavailable in a %ﬁvgﬁ%ﬁﬂﬁﬁt it transmits in an
ATE. HoweVvétl in Thither embodimentsPoivttreRssesetitd4 WO
2006/040626 R T/1112005/002210 NVgtiar  the Teceiver pointsgut the
colliding slots-by both leaving the colliding slots out ofthe. DRP IE and
sending an BEtat indicates the collidin§ €3t&%s unavailable. This
0110-1111 Reserved

[4°)

Table 5 -~ Types of DRP Reservations

[0069] The Destination/Source DEVID field of the DRP IE is set to the receiver’s
device ID, multicast-group or broadcast when the device sending the DRP IE is the
sender, and is the device ID of the sender when the device sending the DRP IE is a

receiver. The DEVID field is only decoded if the reservation is of type Hard, or Soft.

(06701 According to aspects of the present invention, when a receiver notices a
reservation in its neighborhood (i.e., from a neighboring device) that is overlapping with
its own reservation, the receiver informs its transmitter about the collision. This
notification may be included in the performance of step 516. In an embodiment, the
recei?ing device points out the colliding MAS slots by leaving the indication of these

- slots from the DRP IE that it transmits. This provides an indication to the transmitter that
those particular slots are not to be used for transmitting data to the receiver. In a further
embodiment, the receiving device points out the colliding MAS slots as unavailable in a

bit vector that it transmits in an ATE. However, in further embodiments of the present
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Whel‘ﬁgs }he transmitter identify any free _MAS slots. V. RECEIVER
INFHTATER NEGOTLATION [4) 0711 A fitrther alternative for BEfBRHi02210

step 5'l 6 involves the receiver- initiated exchange of messages between

the receiver and the sender. Accordingly, FIG. 6 is a dial aan showing an

interaction between a transmitting device 602 and a receiving device 604
Inviatiiny ovesdatigaxchangeiohsyolidiesshgesy Thestmessages Mdinbeiots out
of HEAAORE IREOUAR, hearOC I ANBTIERIANS A RN eI, [NESE, eseRaeS s

may be exchangedlt rough allocate communications gan widt h.e.,
hefpgshing reserietiotes)iixnnadireivhd® gbthis interaction is that it may save

time (i.e., one superfi,ame) over the aforementioned ATE approach,

which involves the DRP reservation mechanism. [0072) The interaction

vofFTG. )8 includes mu}ﬁti&le steps. For instance, in a step 610, receiving
‘devi Y e Ed%ﬁ E6rhohdion message to Transmitting
ice 604. As shown.in FIG. 6, the f,aan eRecominendation message
0. ' " : s e
L yohaagioct: i Suta il etonibinisd i
initerded\axtibnnacofimuessidat betypanathe tecdnaicate hehiakl ety TAS sltitsstheF1G. 6

is (SRR ERISGEAMMeNding ARt 105, A05 SR AILING RosRIbles, 2049,
Transmitting device receives and processes this message. ds6d on

Ao, Qhendmitirigldeibe ©02genefated and sends BheivangeReT uess be

ex 016 @@%@%ﬁ@@a@&?wmﬁ%ﬁy“A'ﬂ&;&mﬁ, @%&éﬁ%s'pgéy%%@ e
newly requested reservations (allocations) as well as the current onhes.

expiorgadUponskabprsitreranargeRas iest vidds fige, thistiegepvimgations). An
2d98Yice: Setermingabathenio;aseertisireayest Hacerpied Jecalying

device 604 sends a C,hangeResponse messa?)e to transmitting device
afgysp i tiosgdy S Eanproptby e N L TARTORF OGS E Prshanisna
W@? am of g wireless commupnications device 700, which_ may operate

rding to HYETEEATHGOCY bHthé BESERRIIBRIOH This teRtignsrayttester
610seedivihp Wc208/040626 M6 PIRBE 2R3 NAZI0nsHeye A 'TNMWHGRA g
communicatigns eilvir tnjS, .{UCIA as tile environment GY f 1'|G I. As
O R LT 00 Ihelc e SRy SEA g AP (S Sl
ref@2staomediaraceassion parameter and an AIE. The reservation recommendation
parameter indicates which MAS slots the receiver is recommending and the AIE shows

all the possibilities.

10073} Transmitting device 602 receives and processes this message. Based on
this, transmitting device 602 generates and sends a ChangeRequest message in a step 612.
As shown in FIG. 6, this message includes the newly requested reservations (allocations)

as well as the current ones.

[0074] Upon receipt of the ChangeRequest message, the receiving device
determines whether to accept this request. If accepted, receiving device 604 sends a

ChangeResponse message to transmitting device 602 in a step 614.

VI DEVICE IMPLEMENTATION

P Y- 1

[0075] FIG. 7 18 a diagram of a wireless communications device 700, which may
operate according to the techniques of the present invention. This device may be used in
15



contro er MAC) 703, an OFDPVt transceiver 704, upper protocol layer(s)
W5 &S antenna 710. [0076] MAC controller 703 generatés filAeg002210
(data transmissions) and beacons for wireless transmission. In addition,
MAC controller 703 receives and urocesses frames and beacon
transmissions that are originated from remote devices. MAC controller 703
VBSERAFRIBY HISSE e e S AR BRiacHs trerbmessions it PHYGIntrdilehown in

F1027 | ne 67 HYC 160840 U8y 402 %&P@@% éﬁi&%ﬁe&%@fﬁr th access

transm|SS|ons with OFDM transceiver 704. Fu er 703
CRISRE SRR HA g IR H bR E HsEeHN A tROPeRTOvRIasEdR) 705, and an

aeenAgditrons. For example, in embodiments, MAC controller 703 may
pertbrin steps of FIG. 5. 100771 FIG. 7 shows that OFDM transceiver 704

[ricTedes a recaiveropeidion 769 sand -t aasimittanRartian 80 dsanemiiiebns for
elo ortion 760 mclude dﬁversm%; fourier transform (IFFT module 714,
11re B| %

i padding M & tipcoRUBREP 718 e e transe s pifenes

a 2610 padding mo
al?&ﬁedﬁﬁmrmﬂliﬂmmthetam@&Qﬁllé’ﬂe@ﬁ@fﬂ@ﬂﬁt&&ﬁ@i&é@mfiﬁﬂ%mﬁmﬂm 703

Ie 702, For each,of these fraznes, IFF. le 714 rates an i
o e S A SR VB ST oV o o, Pre
conbralinvésexthst Foufiemdsangfoenc@pesationsi As wmmms@ﬁwu 704.
FH%&%&"%%SJQH% ﬂ—:?“f&'?jd]%ngff S 11(1%1 r%g[c):(% {QESO ld%d-rlrr]li %ﬁ%%al Irsemoval of

sent to zero ing Mo pends‘one or mo
‘S‘s@mmﬁqmth@ons@gmnMQ bf embhdDREN idbobibdrplledf2 mpastaédn steps
ofQdulated signal. Upconverter 718 receives this padded signal and

employs carrier- based technigues to place it into one or more frequency

[ bamels. The%ﬁ@nﬁs@lwmﬁatf@ﬁg@ﬂ%Q@élgér@f@ﬂﬁt%%‘Qqe"a‘%&d&}%ﬁ 750

a frequenc hopplng attern, such as one or more of the TFC's.

4 ffenipe ﬁR/%?fEPI?1@%&8a%@élﬁ%éaﬂ@ﬁciﬁﬁdaﬁ%ewhmvmﬁ.ﬁeﬁt.éoumer
rrameplifiediayrty ansmit ﬁmltfl@ér@@@ﬂt@g&&%?ngg@&@i@ thrayab.ARieRRa ¢ 104 o
78] FIG. s_that receiver portion includes a
“%’6 ]%%E‘F{%r%év & TecBeus é)ﬁ‘ﬁ@fv‘%% Grnes doscraneistianrommt HY
cdﬁﬂ)mlﬁdﬁpﬁﬁéme@@ mmeemwi(@@w&fem&%é@e@&@ KRageR) are
eption of wireless si als from remote devices. |n

d n
Lﬁ%?g ar. ) I tlenna 0 PSR ALvRirET § SigHAR ST BGARRst fourier
trﬁmafmaymapmys i Aq uealilf, hbpEiid patbetitasdoligalonel efenese &f more

lﬁ Fﬁg &Qe naI? Q'S ent to apfgdﬁlegrlggﬁu hilfg %JGIQC r%‘;:)%sends one or

S|gna er sen
more "zero samples” to the beginning of each OFDM symbol to produce a padded

modulated signal. Upconverter 718 receives this padded signal and employs carrier-
based techniques to place it into one or more frequency bands. These one or more
frequency bands are determined according to a frequency hopping pattern, such as one or
more of the TFCs. As a result, upconverter 718 produces a frequency hopping signal,

which is amplified by transmit amplifier 720 and transmitted through antenna 710.

[0078] FIG. 7 shows that receiver portion 750 includes a downconverter 722, a
receive amplifier 724, and a fast fourier transform (FFT) module 726. These components
(also referred to as a receiver) are employed in the reception of wireless si(g:nals from
remote devices. In particular, antenna 710 receives wireless signals from remote devices
that may employ frequency hopping patterns, such as one or more of the TFCs. These

signals are sent to amplifier 724, which generates amplified signals. Amplifier 724 sends
16



06/040626 PCT/tB2005/002210 the amplified signals to

W%%’r%&?ﬁ\/’/%rteﬂzz Upon receipt, down converter 722 employfs?/TB2005/002210

carrier-based techniques to convert these signals from. Its one or more

frequency. hopping bands (e.g.,TFC bands) into a. predetermined lower

frequencyrange. 'T'his results in modulated signals, which are received by
thermpfoduleTd6 javiivh parforias O JNpodemopiulationconsthese’siralsioys
IS ion in rmj fast fourier. transform for eac .
o oo eyt e o S e T i

bapfisripduldtiohamisT irte dutectos prodddew orfecaneoyeafigem ddiivisichtare

moBiM i 0 J}[ﬁﬁgjiﬁdm vey.informatian, %‘ﬁﬁtﬁ
;l as gﬁ%%%%tﬁ%f&%?ﬁi header(s). U%é%%ii&g&%%?}%%r 702
€5

dde opidseerpignels: ‘This apdweive revebuipgeéitaiinP Riasajarrier

raRGBAarfeldsmand passings e remainingLREIARs LLihe ffames to MAC
controller 703. [0080] As shown in FSG.7,device 700further includesone

[0 07 ajore UppEra PEAINGAl Hayersnidbl s etayeisimNay 1@ deY one or more
upper layers 705 may exchange

example, user applications. Accordingly
Rt A TE Bl HBOTEES L i BES B (B7 708 BRAHA g™
suddr @K}Qﬁﬂdﬁt&ﬁ&iﬁiﬁ&&@ﬁb%ﬁﬁ@ﬂ&f@d}de rU$Eh teckipn, PMAGeeinele Oi'd @2ocesses
operates with PHY controller 702 and transceiver 704 to fransmit a ‘
S ot AN Wl G0 AT EDOBIA THE ASOHEDS SR PIGpassing

themay deiirg ptementedtie fardeare)softvaneoflichi@are, or any combination
thereof. For instance, upconverter 718, transmit amplifier 720, receive
[0 afhlifier 72¥s smivdowRtonVeden&220mM Ay tinel idéudiectrenicspsuchpas:
AOWRNErS mhergHand fllgrs A 1908 DhfENISs 00
P may_in%yludse digitaﬁ signlgl pr&%@@%@%%&%ﬁ%&%ﬁ@ﬁ%ﬁ%ﬁg '
Acaesaingsy; suppr adyssarMingarodbiagos irmTtivodite Ernteckyisasidifs

inVHRAYIe£1G) and Ekl.mady lﬁrc?t%@ol MRregve wiEMReAMEAIELAE m turn,

resent invention., processorg(l), such as microprocessors, executing .
M‘%@ﬁ@&ﬁBH@'@.@,W@‘F% RYccatbrabicin’ e e rGE ERoN) igghsanit
andISESkRCRRER) sherpperatinRsaf Manigus components in device 700. For

instance, components, such as PHY controller 702 and MAC controller

[0383,) maybeTlpritaaidty inplamentad tyaughisefivaie bparaiiRg0nene or
femore pgo%%ss(%rlsb[loot821 f)ne u;h implementation of th @G, 7 " lifi
AR SIS CRWANARIE ST THIS Bk ain OIS ATEEL thed tHARifRit amplifier
72 denvdcsimplerhiBat€d g cor dingnimoneteniBadime Mddfide electronics, such as
amplifiers, mixers, and filters. Moreover, implementations of device 700 may include
digital signal processor(s) (DSPs) to implement various modules, such as scanning
module 706, IFFT module 714, zero padding module 716, and FFT module 726.
Moreover, in embodiments of the present invention, processor(s), such as
microprocessors, executing instructions (i.e., software) that are stored in memory (not
shown) may be used to control the operation of various components in device 700. For

instance, components, such as PHY controller 702 and MAC controller 703, may be

primarily implemented through software operating on one or more processors.

100821 One such implementation of the FIG. 7 architecture is shown in FIG. 8.
This diagram illustrates the terminal device implemented according to one embodiment of

the present invention. As shown in FIG. 8, this implementation includes a processor 310,

17



W g)h)(r/%gg(nt,invention. As shown in FIG. 8, this implementation includes a
Processor810, i7 WO 2006/040626 PC :'/If32005/0022r0 akhéfigpg02210

12, and a user interface 814. in addition, the implementation of FIG. 8
includes OFDM transceiver 704 and antenna 710. 'these components may
be implemented as described above with reference to FIG. 7. However,
a @ fTipte hemhtione e dy beanddifiedho inclsdeidtarent FIG. 8
inIIRARICEMEES RALSYPRCTHOES Wieless 118ChNRlogins [AAR3] FiogRssor

810 controls device operation. As shown in FIG. 8, processor 810 is

implsipatdotrarisEBI R0, Wb ceIsRe1D MKy Be Haplerrerited witsoaatation
of PIANGIS RIS HAERSSRr s EalAerRaGh GaRaklle Ot exacHing S8R reiess

instructions stored in memory 812, for example, as a computer system.
teck ftemory 812 includes random access memory (RAM), read only

emory (ROM), and/or -flash memory, and stores information in the form
10 ¥ Thim anc oA HORSBORERTS (S MBS to°RERNIA 4 Tidufnegg cessor

81T hessipivwareacaisiponeis incliseoinstouations that asdael ex@ewiedRynore
.processor 81t . }/arious tyger%gf spftware. components may he stored in

U RROT B TR ST PR Rdr 615 ey SR BRSO RO M8 R s

methatyohiolthe: apelaticr obingnsaeiyeier04. Also, memory 812 may store
software components that provide for the functionality of PITY controller

1082 MAC dbmnaiict 208¢kuddsupperipratocsl tageots) (ROBV]008E] dnly memory

iti tqQre so (o] ntrol.th
R e O R SRR e
coggepimiefalce r8Ea¢d HidwieoupicdadubroeShoredblindseeinteafamesgnglude

insfeciifatesthe . sxehanas: Al Imation Wit auseh.fil383NQws that user

interface 814 includes a user input Portion 816 and & user output portion
compgnent; sehUser Mgt eI 8 86 malp e drecsrmore dedic s hat
sofHeYe d#eBn RNt iRrmationpExampiasahsishdevices include, ory 312

keypads, touch screens, and microphones. User output portion 818

may) S SUEE o ARG DETIST B AR drdier the Thessicaati iy Rider supatier 702,

Mportien:@lRmay,includs Masiots enicass)sush as a display, and one or
more audio speakers (e.g., stereo speakers) and a audio processor and/or

[0aatplifier toldrgéitle,speakert1Exanyplane digplays doalpdecpalahdigrodirol the
excﬁ{erltgael (gjti %B%}Xga(tli'&x[%ﬁ)é‘ugh user interface 814. As shown in FIG. 8, user interface
814 is also coupled to processor 810. User interface 814 facilitates the exchange of
information with a user. FIG. 8 shows that user interface 814 includes a user input

portion 816 and a user output portion 818.

[0086] User input portion 816 may include one or more devices that allow a user
to input information. Examples of such devices include keypads, touch screens, and
microphones. User output portion 818 allows a user to receive information from the
device. Thus, user output portion 818 may include various devices, such as a display, and
one or more audio speakers (e.g., stereo speakers) and a audio processor and/or amplifier
fo drive the speakers. Exemplary displays include color liquid crystal displays (LCDs),

and color video displays.

[0087] The elements shown in FIG. § may be coupled according to various

techniques. One such technique involves coupling transceiver 704, processor 310,

18



W%nzq)(?qlor video displays. [0087] The elements shown in FIG. 8 maybe~
cotipfélt%éCording to various techniques. One such techniquBGHiBRAE/V02210
coupling transceiver 704, processor 810, 18 WI) 2006/040626
PCT/1R2005/002210 memory 8 P, and user :interface 814 through one or

mng%r%)g%inter. ices, In gdditiog, each of these components is coupled to
A POWer sotfe SR e S Molpts arRIGH Teivargeatieiatery pddkion, cach

offibt:shauhodéiGooslssiancLOpBH & \Wile-vanigus.erbodimants.githe
v@r}?se&t{bipvgn%igg have been described above, it should be understood

“tha ey ﬁa@%%é@ﬁ%‘r&%ﬁf@%} way of example only, and not in
limitation. For instance, although examples have been described involving
MBOA communications; other short-range and longer-range

vgpmmuications technologies are within the scope of the present
invention. Moreover, the techniques of the present invention may be used

[00thegignal transissiRndestigiiasat ., 10089 .y

ccordi%%%/lr,qi will be apparent to pe%s%ﬁ%%%%égﬁﬁwé%g?ﬁ gdve %(f%éite scribed

relevant ar
Narods URCRIFFROSHE A RSN Barr e aks sy withiott depmitngly,

afcbmoithelBpiritiand Mqagﬁfc@%ftﬁ&@?&i QRarhBHR hIRG BECAYH ANA $50PE R0

ME%Rresent invention should not be limited by any of the above-descri ed.

Vexemplan BSa e A h it ehsiacse ddensen ansp i areBRiaicaswith

tettiedbiiginsngeokaliria andibei aapivalesis: k9O RASFMMEAT R ques of
D.IS: LA met od mig wireless communications device, the

AlM : ‘
e aehah g Ta) FeCEM Y dafa IS SIB R4 B AT AT GO FDM.

comprising:
gleyige acros istriputedly, 5 controlled wireless communications
[ netv%‘jcfrk, the%%?ﬁ%%@ﬁ%?s@?gn%ggﬁ%rglﬁ%o??d? ﬁ@g?gsas(f%ggiﬁé%ﬁ%%ﬁﬁi{ﬁém that
VersigHiiEp tevfeerametictstuiring brithinla teseivedtpontiaspeftag from the spirit
arfkPEBREIEATIONS LESQUIe In.control .of the communication resource
His Lg’%&;%re,d betweeﬁé(%lvigg%lﬁgﬁé?ﬁé@oaggi(“JIC wire gst[%ec%rﬁ?ﬁ%ﬁfgﬁﬁgﬁn should
PHAMFRID PSR RR G amAterrenibeonditiom: wieheitirtiatintereentebe
deranditan, @aﬁl@%ﬁé@@iﬁ‘“@%@l@@ﬁ@%ﬁ% @&@%ﬁ%‘r%%%i&%?gﬁg?e fora

neighboring device
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overlapping with the reserved portion; and (e) sending a notification to the
transmitting device, the notification indicating the presence of overlapping
transmissions in the reserved portion of the communications resource; 4%p wise
the devices receiving the data transmission in the form of orthogonal

frequency division multiplexing (OFDM) signals, wherein step (c) further

Wi§%H§MBi@- an indication of non-overlapping reserved portions
of the communications resource for the wireless communications device.

20 2. The method of claim 1, wherein the interference condition further

includas, fie Al A UARALIE GAMMUIRANCNS (RSHIGRILING v oricipe
neighboring device having a higher priority t an.th.e connection wi e
transmifttiffg dEieclat raesmistiors dfosairraswhnegrithecinterfesendistributedly

eanditianfuings Mﬁﬁﬁi%ﬁogéﬂ%ﬁﬁgﬁﬂ&ﬁzmaetlca%g\]lﬂ)ysqj)%%tic%%est?onding to a

resource for the neighboring device having an acknowledgment setting.

AN ARG BRI VRedeticstans ey earisrisedhsendingreed portion of a
dsansmmissiamduringaartion of dhgeo Weﬁ{mﬁ&%ﬁ%ﬂ’&%&ﬂ%?‘%ﬂaﬁ%

non-payload transmissions. 30 5. The method of claim 4, wherein the

bsbiish drtirsscetianams tarid Wircenremmsistsanasiarayload

transnigsens tis @ REHAHEAN LHMIINGLIME310k BQ LR WISE fiion
.Tgeénetho of claim 5, wherein the periodically occurring time slot is a
HeULs

S RO e ERMIP RPN VIS ER BT S TRp A EF bR de vice
dvansppitiing AR dvatabilibd ponfiernation element (AIE) during the portion
of the(c mm nication%resource allocated to non-payload transmissions.
RSt

8. The G oA ASIHICAURRLPNYT (R iR aeca Prpalicatiprdndicating

thehersimceachodaprhyralinsfi bilsrindicntas @ resEpRLoN statks of a
corres ondirr}g 1portion of 10 the communications resource. 9. The method
e

“OF ORI U RSN LS (e) further comprises transmitting a
the devices receiving the data transmission in the form of orthogonal frequency

division multiplexing (OFDM) signals, wherein step (c) further comprises transmitting
an indication of non-overlapping reserved portions of the communications resource for

the wireless communications device.

2. The method of claim 1, wherein the interference condition further includes the
allocation of the communications resource for the neighboring device having a higher

priority than the connection with the transmitting device.

3. The method of claim 2, wherein the interference condition further includes the
allocation of the communications resource for the neighboring device having an

acknowledgment setting.

4. The method of claim 1, wherein step (c) comprises sending a transmission

during a portion of the communications resource allocated to non-payload transmissions.

5. The method of claim 4

, wherein the portion of the communications resourc

allocated to non-payload transmissions is a periodically occurring time slot.
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modified distributed reservation protocol information element (DRP IF),
the modified DRP IE providing indications of overlapping reserved LLOYD WISE
portions of the communications 15 resource for the wireless T
communications device. 10. The method of claim 9, wherein the modified
DRP IF indicates the overlapping reserved portions of the

ommuyunications resource by leaving out indicatigns of correspondin
oo B S SRR RO o R e AR 1ot a beacon
staimprising: receiving a distributed reservation protocol information
element (DRP IE) from the transmitting device, the DRP IE reserving a
new portion of the communications resource to receive data
transmissiorethipdrnitbleitrafiswiitting device). @5MRisthemsttivthefolaimilability
iﬁ%or%gﬁgﬁl @1_&'&%9&&1&% @u?ﬁ‘ff %@%%%H%@tﬁg %%%%%‘i%gﬁo%fs tr%%ource aHocated
communications resource allocated to non-payload transmissions from the
traesrpitiingdeaien86iass. The method of claim 1, wherein the wireless
communications network is an IEEE 802.15.3a network. 21 LLOYD
WISE; 14. The method of claim 1, wherein the indication is included in a

modifiddumeirded riagamdiepistioliiorsdonanbwaiy @ikitsimyherein
heh bhensthad9f8im Adiwhereiashemadiied ORR égrpggﬁ%ﬂtﬁﬁé%%rﬁon of

overlapping 5 reserved portions of the communications resource by

S AHY BN ARS8 WECeorresponding media access slots (MASS). 16.
The method of claim 1, further comprising: (d) reserving a new portion of
the communications resource to receive data 10 transmissions from the

Fransmittfntp HBoL el ¢irimne hatssy SR G entrrdTisstdppgnitting

1H0MRES AR TEBRIVING R AIsTHALIRA 6 FRINAHAM FRURGN AN [OIRIAHON the modified
element (DRP IF) from the transmitting device, the DRP IF indicating the

IRy Mgﬂ@p&@%ﬁ{mﬁ%ﬂﬁé&m@?gwm@ portions of the communications

resource for the wireless communications device.

10.  The method of claim 9, wherein the modified DRP IE indicates the overlapping
reserved portions of the communications resource by leaving out indications of

corresponding media access slots (MASs).

11.  The method of claim 7, further comprising:
receiving a distributed reservation protocol information element (DRP IE) from
the transmitting device, the DRP IE reserving a new portion of the communications

resource to receive data transmissions from the transmitting device.

12. The method of claim 11, wherein the DRP IE is received during a second
portion of the communications resource allocated to non-payload transmissions from the

transmitting device.

13. The method of claim 1, wherein the wireless communications network is an

IEEE 802.15.3a network

(VS By
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19. An apparatus, comprising: a receiver configured to receive data

transmissions from a transmitting device across a distributedly controlled)yD WisE

wireless communications network, the data transmissions corresponding
to a connection with the transmitting device and occurring 20 within a

reserved portion of a communications resource, wherein

control of the

gammyRIERIoNIPSPUIAE. S SHALRSNRMERD devices RRIGNING 1 S

con

wireless communication nétwork; a con gure

etol ete

divterfutetcesoontitiopratdreidinfohe ainte dlemeace (E3HYIIDN includes an
allocation of the communications resource for a 25 neighboring device

that overlaps with the reserved portion; and a transmitter

configured to

Kend alhetfednsrofo thiantidn srhhie e vivelifivs RB#Batiot datdicdtingy thkepping
RUERRAGR A AHEHARD RS IANSIIASIRNROMNE IRIGAAATRNALIR of
communications resource, wherein the receiver is further configured to
quEeTvandieeduedig apsprisdrinéNtONFthe transmitting device in the form of
orthogonal frequency 30 division multiplexing (OFDM) signals, and
wherein the notification includes an indication of non-overlapping

WeservEBIBRIBAG RRIEL hHERsomEeRsirce for the

22 LLOYD WISE

wirele$s)GorarIHHGAHON FSYi6R of thelarRaHOFBIR 4 & WREHRINata

the interference condition further includes the allocation

of the

commUARSTHSHO e ST SFEIHERMBBYIRG device having a 5 higher

priority than the connection with the transmitting device.

20. The

paratus of claim 19, wherein the interference condition further includes
i alRERIBRBT el B TR e TP HESERGREBHAG s ked
rbgeringiam pastsooniedgmeisatingit DR E. IFherappadeis 9h &laip dSice, the

notification during

ErEin the transmitter is further Fc%nfigured to send the

A portioROFIHBL BIMRTTH REGSAL 88 SRR AWR A 13 H8 R S ayload
transmissions. 15 22. The apparatus of claim 21, wherein the portion of
]tgle C(;K]municat,[ions resource allocated to non-payload transmissions is a

pério |c’%1ﬁ131/3 %aé’gu%incé) TR Ei6t.

a receiver configured to receive data transmissions from a transmitting device

across a distributedly controlled wireless communications network, the data

transmissions corresponding to a connection with the transmitt

ing device and occurring

within a reserved portion of a communications resource, wherein control of the

communication resource is shared between devices belonging to said wireless

communication network;

a controller configured to detect an interference conditi

on, wherein the

interference condition includes an allocation of the communications resource for a

neighboring device that overlaps with the reserved portion; and

a transmitter configured to send a notification to the transmitting device, the

notification indicating the presence of overlapping transmissions in the reserved portion

of the communications resource, wherein the receiver is further configured to receive

the data transmissions from the transmitting device in the form of orthogonal frequency

division multiplexing (OFDM) signals, and wherein the notification includes an

indication of non-overlapping reserved portion of the commun

22
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23. The apparatus of claim 22, wherein the periodically occurring time slot
is a beacon slot. 20 24. The apparatus of claim 21, wherein the
notification includes an availability information element (AIE) transmitted
during the portion of the communications resource allocated to LLOYD WISE
non-payload transmissions. 25 25. The apparatus of claim 24, wherein the
@I’[Elincludes a Iu;['alityaof.bits, wherein each of the plurality of bits
INdicates a reservation status of a corresponding portion of the
communications resource. 26. The apparatus of claim 24, wherein the

tificat] rther | . ifi distributed reservation protoc
oo S R 2 RISt A AR, AR A e
th¢ elletizipping feseored porctitinssoktearcoiumisioaighboriegolacecfonting a
AR RPN BRIARRASMES AP hE QYRHIRE R(icthe apparatus of
cfaim 26, wherein the modified DRP IE indicates thie overlapping reserved
portions of the communications resource by leaving out indications of

ﬁ?freS@HQQB}Q%Q i5rR88653 SlAURIMARR) iR A frd e @&%E?&H%&{f%ﬁmmdes

24, wherein the receiver is further configured to receive a distributed
thesaloetinn syt ePTRRYRisalénn e keaaurty BR themeiebhp g aninnibaning an

gﬁﬁmle@@@ﬁ@é&iﬁgserving a new portion of the communications
resource to receive data transmissions from the transmitting device. 10

29. The apparatus of claim 28, wherein the DRP IE is received during a

BecondHRioRAh4RE camMENicatians 1eseurss AloG ISR MANPANARE send
transmissions from the transmitting device, 15 30. The apparatus of claim

the nRAcRIOPHEINHE B ESM A TRFCCAIBRYINCARIGRS ISSONTIE Elogted 9 8gn-

mstokradbmifigoapparatus of claim 18, wherein the indication is included

in a modified distributed reservation protocol information element (DRP

IE).

22.  The apparatus of claim 21, wherein the portion of the communications resource

allocated to non-payload transmissions is a periodically occurring time slot.

23.  The apparatus of claim 22, wherein the periodically occurring time slot is a

beacon slot.

24, The apparatus of claim 21, wherein the notification includes an availability
information element (AIE) transmitted during the portion of the communications

resource allocated to non-payload transmissions.

25. The apparatus of claim 24, wherein the AIE includes a plurality of bits, wherein
each of the plurality of bits indicates a reservation status of a corresponding portion of

the communications resource.

26.  The apparatus of claim 24, wherein the notification further includes a modified
distributed reservation protocol information element (DRP IE), the modified DRP IE
providing indications of overlapping reserved portions of the communications resource

for the wireless communications device.
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20 32. The apparatus of claim 31, wherein the modified DRP IF indicates
the overlapping reserved portions of the communications resource by
leaving out indications of corresponding media access slots (MASs). 25
33. A computer system, comprising: a receiver configured to receiveQdtdVSE
transmissions from a transmitting device across a distributedly controlled
wireless communications network, the data transmissions corresponding
to a connection with the transmitting device and occurring 30 within a
Téservétiqastiantos afodaimasicatiensyréroutet finhBiRinisonktlefdhe:
g\%@mupﬁc%ggg \;g&oggg(e)dg spﬁllregl between devices beloggip%to saidt
Wireless communidation network: 24 LEBPE WA SEOY B SeeSa8 & OV
imBeatppsthécoreespryditey img distuctio sl fotheSsjocessor to detect an
interference condition, wherein the interference condition includes an
allocation of the communications resource for a neighboring device that
Berlapsavithanetue o€ rleicn> povionsiarttica tranemitténtbafiguréguedenctceive a
(ﬂs@%lﬂ&ﬂtkgge}gatﬁgnt ) 8%&')?'9&0‘?&‘5‘&81’1@?@ QHEZB&%F}%(I)%QH% tgrelsmitting
resence of overlapping transmissions in the reserved portion o %e
fgﬁh‘iﬁh trrdaBEn reeseures, avievalartva wbtificatomincicatmanciuwlicationeceive
Lhnean QRUIRPRIRGFPSRNUEHRAMIARGASLae communications resource for

the wireless 10 communications device. 34. The computer system of claim
33, wherein the interference condition further includes the allocation of

dbe compupicatinRscsmeRioribie N RING deyvice Raving A Nighghd
priority than the connection with the transmitting device, 15 35. The

g sespgnigatiansAcwmere lsatidéofareriay lasddimoamissiens from the
iaglisegthasliacation of the communications resource for the neighboring
device having an acknowledgment setting.

30.  The apparatus of claim 18, wherein the wireless communications network is an

IEEE 802.15.3a network.

31.  The apparatus of claim 18, wherein the indication is included in a modified

distributed reservation protocol information element (DRP IE).

32. The apparatus of claim 31, wherein the modified DRP IE indicates the
overlapping reserved portions of the communications resource by leaving out

indications of corresponding media access slots (MASs).

33. A computer system, comprising:

a receiver configured to receive data transmissions from a transmitting device
across a distributedly controlled wireless communications network, the data
transmissions corresponding to a connection with the transmitting device and occurring
within a reserved portion of a communications resource, wherein control of the

communication resource is shared between devices belonging to said wireless

communication network;
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20 36. The computer system of claim 33, wherein the indication is
included in a modified distributed reservation protocol information
element (DRP IE). 37. The computer system of claim 33, wherein the

transmitter is further configured to send the notification during a portion[véfiwD WISE

the communications resource allocated to 25 non-payload transmissions.

38. The computer system of claim 33, wherein the notification includes an
availal%iﬁ{ﬁ(i‘ﬁ 8rmation element (AIR) transmitted during the portion of the
comma mications thesoancer pliooated tstmotiepaloatdranseissionde 36t 39

. S ' rejn the natification further,includes a..
e R R gn or e
apreImudifiidrd RBOE cQ For kOYIBhWISE deravidihgt amdridisatighsle freserved
IJg)(m(-)cplvgH&lpping reserved portions of the communications resource for

the wireless communications device. 40. A computer reader useable
mediufriiaasimidieoraplisnrpidg rendle gieliiéetide to Srehereoniftingdabliegthe

RIesessA iﬂd?c%HM@&%X%IE@‘JP&%?léﬁ‘ﬁiﬁg‘?éﬁ%fs‘?ﬂﬁ‘é‘i&@indﬂﬁyi@’s‘éﬁ%'é( portion

controlled wireless communications network, the computer program logic
AhsHrsTHBLHESg RN IesvE s6r Bhetisim e pRsediosongdudaseivne ghigation of non-

HRnapysessiom 3 Jransniting devissrcesssthedistibyiedlygeatglled

wireless communications network, 10 the data transmissions

CHRPRYPISALRT 164 Connection with the transmitting device and occurring
within a reserved portion of a communications resource, wherein control
of the communication resource is shared between devices belonging to

Yhid wirfeS RS RERvbHMBREg Rathedgtrs s paiteip further

iRENGRSSBE tol6eiach T interteransrcannaitiefoul® WharRindhminiekerenre
conditi(z){;i includes an IIocb%ion of the communications resource for a

NRIGR BoHAGCHABTIRE B VeI AR R WELR A Ass R B ASHHSSN code
for enabling the processor to send a notification to the transmitting

evice, the notification indicating the presence, of overlapping . .
ansmiBSiIENETH YRR aﬂa}??é‘n BREHR DR T adiipedurther

iatiddes the allocation of the communications resource for the neighboring device

having an acknowledgment setting.

36.  The computer system of claim 33, wherein the indication is included in a

modified distributed reservation protocol information element (DRP IE).

37.  The computer system of claim 33, wherein the transmitter is further configured
to send the notification during a portion of the communications resource allocated to

non-payload transmissions.

38.  The computer system of claim 33, wherein the notification includes an
availability information element (AIE) transmitted during the portion of the
communications resource allocated to non-payload transmissions.

39.  The apparatus of claim 33, wherein the notification further includes a modified

distributed reservation protocol information element (DRP IE), the modified DRP IE
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20 program code for transmitting an indication of non-overlapping

reserved portions of the communications resource for the wireless

communications device wherein the indication is included in a modiffédd WiSE

distributed reservation protocol information element (DRP IE), and

wherein the modified DRP IE indicates the overlapping reserved portions
commu ons resource leavin dicati

provu%n ary 1n 1c§tl ns o non O\ioliP ml&%rsg %%C?}S)OIID[IOHS o?nﬁe communications

corres ndlng media access SIOotS
resource for the wireless communications device.

40. A computer reader useable medium having computer program logic recorded
thereon for enabling a processor in a computer system to reduce interference in a
distributedly controlled wireless communications network, the computer program logic
comprising:

program code for enabling the processor to receive data transmission from a
transmitting device across the distributedly controlled wireless communications network,
the data transmissions corresponding to a connection with the transmitting device and
occurring within a reserved portion of a communications resource, wherein control of
the communication resource is shared between devices belonging to said wireless
communication network;

program code for enabling the processor to detect an interference condition,
wherein the interference condition includes an allocation of the communications
resource for a neighboring device overlapping with the reserved portion;

program code for enabling the processor to send a notification to the transmitting
device, the notification indicating the presence of overlapping transmissions in the
reserved portion of the communications resource; and

program code for transmitting an indication of non-overlapping reserved
portions of the communications resource for the wireless communications device
wherein the indication is included in a modified distributed reservation protocol
information element (DRP IE), and wherein the modified DRP IE indicates the
overlapping reserved portions of the communications resource by leaving out

indications of corresponding media access slots (MASSs).
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