TECHNI QUES FOR | NTERFERENCE REDUCTI ON | N W RELESS

COVMUNI CATI ONS NETWORKS Thi s international application
W@ b@cowoops i ority to U S. Application Serial NOPCT/IB2005/002210

10/ 961, 092, filed Cctober 12, 2004, entitled,

"Techni ques for Interference Reduction in Wreless

Commruni cati ons Netvvor ks." This application is

i ncor orated hereln reference in its entiret
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netvvorks often interface with other networks. For
refereneEindts eOHEEY-- r ange networks may interface with
cellular networks, wireline tel econmunications
networ ks, and the Internet. [0003] A high rate
FIPhDOEAHEINMENPHON st andard is currently being
sel ected for | EEE 802. 15.3a. The existing | EEE
802. 15. 3 nedi a access control layer (MAC) is supposed
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OFDM Al I i ance (MBQOA). [0004] MBO utilizes OFDM

at d g hoppi ng. i .
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over long distances, these proximity networks often interface with other networks. For

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).



frequenci es according to pre-defined codes, such as

Ti me Frequency Codes (TFCs). Ti nme Frequency Codes can
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a larger frequency band. [0005] Presently, there is an

interest wwthin the MBOA to create a Medi um Access

Control (MAC) | ayer that would be used with the OFDM

_physical |ayer instead of the | EEE 802, 15.3 NAC | ayer
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convey non-payload informati on. Each device in a
apieaiarsiingudy welp bicsvsarss e-gréldipalipsions,onessiginaprilications; and the
likt ransmt beacons. [0008] Such transm ssions allow the

fBOA MAC to operate according to a distributed control
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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.



[0009] In a distributed network, a device naking a

reservation for a connection with another device may
waodoclogcamar e of the reservations of the devi cECI/EB200$2210

the other device. Therefore, the MBOA MAC provides for

an Availability Information El ement (AIE), which

i ndi cates the usage of conmuni cations resources from

ot her devi ce's perspective.[001Q] The current M

OA MAC
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communi cati ons networks. For exanple, a nethod of the
present invention receives data transm ssions froma
transm tting device across a wreless conmuni cations
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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



[0013] hi addition, the present invention provides a

conput er program product conprising program code to
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features of the nmethod. [0014] An apparatus of the

present invention includes a receiver, a controller,

and a transmtter. The receiver receives data
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[0017] The notifications sent to the transmttin

avajlabilite infagmasion;eternané (ABD mnd or gaodified distributed reserv%tlon protocol
information element (DRP IE)

[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



avai lability information elenment (AIE) and or a

nodi fied distributed reservation protocol information
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advant ages of the present invention will becone

apparent fromthe foll ow ng description and
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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. 1isa
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,



di agram of an exenpl ary operational environnment. This

envi ronnent includes nmultiple beaconing groups 101,
weawh/osé ng a plurality of devices 102. For iPCL/EBR065/002210

FIG 1 shows a beaconing group 10l1a, which includes

menber devices (DEVs) 102a-e. FIG 1 also shows a

beaconi ng group 101b, which includes DEVs 102f, 102g,
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comuni cating via a direct_link 122a. [Q030]
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ot her. For example hows DEVs,k 102f and
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atterns may either be the sanme or _different.
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tely follows superfrane 202b. [0033] Each
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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



slots 207, each corresponding to a particul ar device

in the beaconing group. During these slots, the
wa@orsespendi ng device may transmit vari ous oveP¢IFERROEY002210

net wor ki ng i nformati on. [0034] For instance, such

informati on may be used to set resource allocations

and to communi cat e managenent information for the

beaconi ng group. In addition, according to the present
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request nessages to ot devices. To facilitate the
restnvatismpreticon(XP)t raf fi ¢, each DEV naybe assigned a
particular tinme slot within each data transfer period
206 In the context of the MBOA MAC specification,
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IL (MA@%TERF%E%IFEﬁmAlRSIO period of time within data

transfer period 206 in which two or nore devices are
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to this scenario, FIG 3A shows an injtial arranggnent
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cortl(ﬂtelgr?s igcelgéleca? 3exjige SS(EO avin% aFco(r%nec:%%h 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).

[0039] 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

sender and device 302d is a receiver.



[0038] Referring to FIG 3A, an initial set of

conditions is shown. These initial conditions include
wa@2aewimes 302a havi ng a connection 350a w t h aPdEIB2065/002210

302b, and a device 302d having a connection 350b with

a device 302e. Traffic may be transferred across

connections 350 in various ways. For exanple, an
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If {he Gata\@®nfRGticbh 8Ehedules S NDRY RB&GvARES)ISRconhedtions 850a and
within circle 304a. In_a simlar manner, devices 302b

356l gvabpon ¢, fhse ePPEwiRAHOBY #EPSSPNEICE RSt fdhegpgonnections will
be%ﬁ@g%'@,@;ot &gegql\{geﬁg%g%e both within circle 304b.

evi ces , 302d, and 302e can receive

ot her'.s transm ssions because the e t Ni:
0S8, 01 B356% AR S RRBERNER PR G A . e
scldddle) Fhahe esAnebh GRlof aBSv 2R B 00.0ThHER lloeiticab arg@owh along a time
exanpl e, FIG 3B shows that device 302d has_noved )
axigi 400i frone thegieespgeting 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.

[0044] 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. Iiis apparent from these perspectives that the data communication
allocations for connections 350a and 350b overlap in time. However, from the
perspectives of devices 302a, 302b, 302d, and 302e, these allocations do not interfere

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



Hence, device 302d can now recei ve communi cations from
devi ces 302b, 302c, and 302e. If the data
wa@ ormamice@t i on schedul es (e.g., DRP reservati onSi/IB2005/002210
connections 350a and 350b overlap in tine, then
conmuni cati ons across one or both of these connections
W Il be subjected to severe interference. [0043] FIGs.
4A and_4B show exenplary transm ssion tine_ allocations
conditiqqs, deviges SOPe Al gjp%fcan nphieceiyp HapsmigHanyromdeyises302d and

0 | |l ocati ons are shown along a tine axis 400
30%‘ gnrﬁ?’%g%grg?spect ive of difference devices. L

a
i cul Fl hows Vi ge. per td/ € e
oRRHL T o1 Blsiarer St RO ReBERuaeRF of B 38 SefitighlFocours.
In &, PRG B shdweh dalocithm eudpeetnetts fandhd frans obfeference of
-| G 3B. [0044] Referring to FIG 4A, _an allocation i
devies 38c @HQF@‘UQ!@Eefﬁ]@ﬁCt%%ﬁW%@%q B9 fomdhe Famp ehrelerenss afiflevices
f V)
soB 0l L1 RSP aR S SR R0 2R 0 b e
deffieg 3@ennecti on 350b fromthe frane of reference of
devi ces 302d and 302e. It is apparent fromthese
[0@£6 B PeCt iAkBoWH Bk allbeatidatperspestives HoR kDM R klangaikssions(e.g.,
for connections 350a and 350b over [ [

| t .
datppfemeleyice 36Ab théeviear Xga and fiem @ﬁvi%%fé 2% d!@ggea% 025y not
ol o, 066 R hSSR atal he e
frofAdevidei 2k %0 Hedee3@b dndrfrdnh dsvdcéd Bel taldevine B02dbingsrfere with each

devi ces 302a and 302b can not receive tra 1.SSi ONsS
ol O BRI cde {3 be IS VERATGR S hoiyrath 30 lryiges 3020 and
30%)%§f idexfltﬁg thdRRSREN b G RA &MY ndahfFest ¥Belf as a

Interferencé occurs. In particular, FIG™ 4B shows an
redactiocat thamghputypect i ve 406 fromthe frame of reference

of device 302a, allocation perspective 408 and 410
[004DM t he If tesesiafativad, dreadevices that endl prese 8 ERperdandindGRdh
. as well as_an allocation spective 412 from.the
inteierRRce R CBPEY e HISOVEHaRIR BlocsoobDatersAy IAGILh lprtgnce

QALY ' BacdRGrahidisstohd ROM 1BShe@lbori

“ﬁ%%%y, 5%?%@%?§%ﬁ?§§%§%%é%o%%ﬂto de&?ce 3025'an ffgﬁg
dedess. deccdfingly perdendiment8 0P thegresenioinventionrprevidel fayplgmices to

cop AL B BBVl b Cotr2b s 8 B o 145 b it s

devi ce 302e to device 302d interfere with each

.  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.

[0049] As shown in FIG. 5, this operation includes a step 502 in which the sender

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



ot her. However, due to the transm ssion environnment of

net wor k 300, devices 302a and 302e cannot identify the
waomcoeedd this interference (which may nmani f eBCT/IR29€4/(02210

as a reduction in throughput). [0047] In these

situations, the devices that are prone to experiencing

such interference can observe the overl apping

al | ocat.i gn terns and identify . interference sourcges
1015, ARERERErGoh A A 4559 o Leted aE Y R AU SIS
resdr @Y &ich a98inghRrsid1g devices. Accordingly, enbodi nments

of the present invention provide for devices to

ni cat.e ' ' | :
R R e T T s
Thiftéanebtiosinaludeomciibrchti@f ofasonopetiadtioaresweas de.gg oh®or more
aspects of the present .inventian. This operation .
POTyIPRA AR P eI %F%Ei‘ﬁ%‘ﬁ?ﬁ@?é&sg[?} 331413_% Faore &1 aflgcations
ma P68 H&TImRA%cordRiE 8 thed i iBHred Eé’s‘ér\ﬁﬁ@ﬁ gfb% dol (hRPJ.Ni s

operation, the receiver inforns the sender 1f one or

[0033]° It Ri)%‘ilbwg d6ARA ¢ in?e[‘lé.a%ée?{raﬁ Rageg cé?r&ir?ﬂ%g)d of the data

otiificaftions, the Interfering conditlions can
portienofihd sugdrframpeThs exaiblhmbht@f aresvatemds rdfaded to a5 RP

negqORaE T Stalish BRABORIa L1 e B RIoa P bR DN & detige Huesting
a xef 1FRidd (e Y NBL s&GRBH ahSmitd PORY infSiraONRlehitnf {Iﬁ{P &) during its

i's operation i1 ncludes a step 502 in which the sénder
beagordsloe CBievwgherpkrice(s) jmathe conmeation (eeg. cths remsimer)rlsatrangmsts the

DREFEAR Y veRiE S\ Fo ey e 4P PuR e S o il tespective
beaSHIYRIE BLIORPIRERUIERE thS &G el F tREASARaTIOL -
[0050] In a step 503, a connection is fornmed between

[00579 Sendgr, 48dsddehd REG Rsmtd ista (PTG R abd&d #e@Rocated
an al | ocat1on of comrunication resources (e.g., one or
conpwE cPIMS iresonroes (cag. sapaifting PR B retatvation)a s embogdiardnts Jhis step

comisE RGNS TS B UE R U] DR BBy bCAted to the

conh&¥tidh bel PERkhedoRyvidkd. OWSortiBY F6RptibPoMAKE tRANIBISAbNA thedBceiver
for a certain period of the data portion of the

may; trpsntie mf&qumfgn@@qkaawieslmm mggsagesite dke seaderdn aistep S06.

The:sfglfd%ﬂf:i u%gséxﬁsf%ﬁs E%%D acﬂﬁ%feﬁ%%‘gﬁ@ ma;gr%eelﬁtt@%)fogrﬁ%g \ﬁfg)eM signals.

L
al n e reservatl on connecti o

[0 Orse.’ﬂ uesti % step 507, 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



a reservation (e.g., the sender) transmts a DRP

information elenent (DRP IE) during its beacon slot.
wadb@eottses device(s) in the connection (e.g., PE€EIB2005/002210

receiver) also transmts the DRP IE in its beacon

slot. Both of these devices transmt the DRP IE in

their respective beacon slots of each superframe

during the existence of the servation. [0052] In a
resgpigp alipuatiophe- 8RB eservatin) lonpRato Be fff?swﬁééé?wptwns If

so,gng)él%ﬁﬁn%)l ngagR e?dsrmo 'kuve@tag MNSNAERQUFCES s(lﬁwg that

exl s vation). ‘I n enbodi nments,
oparhigm mayrplso mee@ te¢ithieng stepélb or asiep Sdat dzependmg on the

rans I,ons. Wi esources all ocate e
cmbiyE Glensistat. SibeEs HECE TS NPl RS Twbl posation
pr&ge@qggsg &1gn ssions, the receiver may transmt

correspondi ng acknow edgrrent messages to the sender in

acﬁ ep S5 ste% %Té ST ?e{ge vkl @é?ﬁ{ﬂ ?e%' \ﬂﬁb?l%é}'?ﬂe Dl\xerlaggmg allocation of

ow e s may Int orm o Si
the] B prihg dawse %13 aBpﬁqr}ty keat rseeclagh@rrthmthletrmewet’h eonnections. If

| pad tra SI s (e.q. beac i i.ons
so. R EP IR b et § iy ik, 2 SR e et i & o e that
opéBfor 86 w&fee&mtepsm BefndeBnshé OB dimbRi. SOtherwise, if
noni tori ng I ncl udes récei vi ng connection i nformati on

Ovérlﬂppmwllneatwmnes ngt kg iadéghey prigiiyhopwaitencpriooreds to step 518. It

ti |nclude reso ces. all ocated t.o t.h
shiyf R B pgfRaL AR dudt R Rt iR Pl i Eease of an
asyR@f Bt@l@tcbﬁﬂnmﬂédﬁbﬁ Bink Ofhe lo%erlaﬂoﬁ ey (e fdihiis) grceed o step
di scussed above, a DRP | E defines which particul ar

516, qyer whew thepringity sEtheppishberang dayierys é@wrébat theysseiyer’s
00‘?}%%5% on this nonitoring, the receiver determ nes
ef one or nore reallocation conditions exist.

(0fE2[P 5 19155 858 F BAE PRSI SRAE LR, Rl BnllatBeation (or

ressA@ubn)tdfake hél %ﬁﬁ(ﬁ‘mgﬁ%&ce ehpldys aekimiledigh@itdn m?example with
whet her an al ation (e.g a DRP reservation) of a

referenemiodYIBRYL césp T2 hay @m:nrlsa ssterginipg whethey s gupttapping
res%Naﬂ&?Eﬂanb%/s G ac@%? 28 earcﬁl?c;vblg %m?’rat é)?])ﬁg# N85 LAl B? gesgribed

ecerver connect 1 ons. oceeds
belbirg pu&k&terhbﬂﬂibﬁs maasbealbtamadah:ro\agh infbinfation ehowsdtihat ACK

d t th 512
ol Pefse 28 IO Dol e R S RSBEI e P oY b A et
proveediQ¥Sie %@5}5 'dth&}af?éree stbﬁ 5 f‘@lsﬁié%rrﬁé!@ rl appi ng,

operati oh proceeds t0 a step'5
[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
communications 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 instance, step
516 may comprise the receiver generating and transmitting an updated availability

information element (AIE) during its beacon slot. Alternatively, step 516 may comprise
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[0056] In step 510, the receiver determ nes whether

the overl apping allocation of the nei ghboring device
whawead@eé ority that is a higher than the receP@BIB205/002210

connections. If so, then operation proceeds to step

512. However, as an alternative, FIG 5 shows that

operation nmay proceed to step 516, depending on the

enbodi ment. OGtherwi se, if overlapping allocation does

theyeeeivrieeneratingpid tramsiiiting pn upgrtedandmopiisd RR 1R oAs  diyther
. [ J L A i

ol dhtive el ARty 2B b etiver RN Bz o ol bl

up@aed A aad arotpdatetkandtrhedifipe DRI IBn Aley, the receivhdevizetnsgy
proceed to step 516, even when the priority of the

recseFBRP il froapiedenpritigdsViehat the recei ver's
connections. [0057] In step 512, the receiver
det ermi nes whet her the overl appi ng all ocation (or
reservation) of the neighboring device enpl oys

IV ac k Ao B gpig AT ¥ AINDrDRR ANEORM AT TGN HEBVIENTS t o MBOA,
step 512 may conprise determ ni ng whet her the

[006¢@} | appidvgondessovbe cwrent VBOXMAR speeifigationy thepABicig used by a

ackpnaw . edgnment poljcy. As w.ll .be r.i bed, bel ow
oGt R AGEER A i Sy Dbl TR B g oo Y Supertrame,
Thi #6@1208¢ the A EQH kb vAeBelbW idTake. policy field of a DRP

IE. If such acknow edgnents are enpl oyed, then

operation proceeds to step 516. OQtherwi se, step 518 is

perfornmed. [0058] FIG 5 shows that step 516 is

per | Octesd3hen the reall ocatlon conditidén(s) of stiep

508 G enhodients)—s 510—anttpr 552 hav
beenAg%#*%#%%ﬁﬁﬁﬁ n step 516 Eﬁﬁglrecei Eﬁmgﬁ sender
engage i n communi cations to| @shal |l ocate|the receiver's
comruni cati ons resources. However, FIG 5 shows that a
step_518 is perforned when such conditions are not
satisfied. In this std@pbletlheAlFormertf or egoes
performng reallocation actions. [0059] Performance of
step 516 may be perfornmed in various ways. One way

[008YP! vVes AshBowxchaasle 106n AME Gad@d dvailabilltyobighad@aciens6 bits
transm ssions. For instance, step 516 may conprise the

longe disich 6f thgambiteaariegpends te paghdvHASHn thy sineiigens: dViore particularly,
cof L TRL o W SHEHL LRI O ALRL: ALt finine s,
For 8sanve i ‘geindicates tight dndidvicens avdilbbleglusing thedatredpaidihg MAS,

nodi fied DRP | E a.furthe
and agl ’ ingicates that tlE'le dgéice is not avai{able 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.
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alternative, step 516 nmay conprise the receiver

generating and transmtting both an updated Al E and an
wao paanes2@nd nodi fied DRP | E. Al so, the recei vP@DIB2005/002210

device may receive a DRP IE fromthe transmtting

device. |V. AVAILABILITY AND DRP | NFORVATI ON ELEMENTS

[ 0060] According to the current MBOA NMAC

ificatio th iS.u b evice to indicate

LBRS) eve Hhe PlraitdRatdE oEHENDON MhCprametipnewdescrbed.
TAHRYD, GRS, SHRSatds Mfornh Ao fODRPEOf the AIE is shown

below in Table 1. Table 1 - ABE Format [0061] As shown

in Table 1, an AIE has an availability bitmap that is
256 bits long. Each of these bits corresponds to each

MAS | iOrtethe superf@anme. Mone particularly3 eachibit in

oot | t+hn A~y o0

t he yggrap—ndicates—the Habttity—-o e—devi-¢

f or R(gcorres‘po 15)?{%9 VAS, LA e optese | DRP ([ Length | Element

I ndi} Reberstibhat. t hBestewatiae | DEVADaI | abl e daohtag |ttae ID
he

corngsponding MAS. and a ‘| 1' indicates|that t
deviCe is not| avail abl e during the correspondiing MAS.

[ 0062Tablb2s Distribued ReddryatideProeeoidnfofbmtis € ERéEt Béindik E
that indicates the existence of interfering
allocations. Currently, the MBOA MAC specifies limted

[00%a3 for tdhes AbdowsHititHIDRPUMN inaRte R et TALP RBse ftion

device is required respond to a requesting device w
ficlds, pach Heing hectete dulssgthe dhedornas of tnpfieldes shavoclegiowdn Table 3.
This requirenent may ari se when the respondi ng device
is unable to accept the request due to conflict wth
ot het—reservati-ons—OEherwse—transm-sston—of —AlLEs s
opti QE Irhe transmitt | ng devi ce can make use of the
rece DR Laagthl E t 0 make new r e RMV@fkficONS OfF
nodi|fications for the MAS slots that are free for the
recei ver. Accordingly, step 516, nmay further conprise
the receiving dgubres -SPRP BGedatitiifidlad €erdd P E 1n the
next superfrane.[0063] The format of a DRP of the MBQA
MAC proposal is now described. Table 2, bel ow,
[ strat ot
OB 1 e cel ROL e B TRIDS el the Rlafling tione of the plgoned
trapemisaion] OGB4l bT sdilte tHe Sdtomsbichaf the Hiest DE¥ertalon slok,ud€sh is

oBRRLRLeTR e fensoraeon hReHmb RS e |l old in Table

coR@IRWn BulliplRk 8f @ata slots, the duration of the reservation.

W tr

[0066] 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 1
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



Table 3 - DRP Reservation field Format [0065] The DRP
Ofset field in Table 3 defines the starting tinme of

wo b@ophmadmed transm ssion. It shall be set to PEPIBIGY002210
nunber of the first reservation slot, which is defined
relative to the beacon period start tinme (BPST). The
DRP length field in Table 3 contains, in nmultiples of

. data slots, the duration of_the reservation. 066]
is orplytiegodeddf B ressavation inet ARH ETQPO?EPF&’% &E'g%é hr ee

(acl&l%l I ﬁ?ﬁ?@éﬁ%?o it o{fn'ﬂﬁl_rlg%.[’ -Egﬁtr&q{éi@fs s@f tot b' ﬁ)rfuhﬁrlaﬁ rbservations

Contr ol
haviriged No-oCKeblif Y &Gl for trmlmctaiet ®Rﬁ’oaﬁ¢n$t H@Iewatlehﬁ Hewever, this bit is

Tx/ bit is set to 'Q. .if t deyi I s.the sen 0
sot od. e apniradd TERsns g A pr PLECKpyigied. BRIBEK oy bi
is oﬂlz/vdeegdédsif the' r@&?‘ba\ﬁ%h is a—iht'yﬁe Platd &r t9pd JofleTREIgHoitly of g
réservation is of type Hard, or type Soft. The ACK ,
trangmddsivonik ectdiyshe PREclontrgl Higld and carh verRp/alshabweent Depafd 7.
is set to "0 for unicast reservations having a No- ACK
[00@E]i cy afiek Tope fiwid bf t}msDRE) cotdra) dabhistlicates drevtypé oftbe

However, this bit iis s uni cast

resqryafign agdiiy FReode Wﬂﬁﬁ@n %?ngalb/&ft& policies. The ACK
policy bit is only decoded if the reservation is of
type Hard or type Soft. The priority of the
transm sgjggyF 1S Set Dy the DR eoBdel 1 eld and tan
have a vjal ue between '0Q' and i [0068] The Type
field ofl @& DRP control fi e darlReiccwtien t he type of

t he reSGMféﬁ shoye betow in Table
5 Tabl e - Types of DRP Reservati ons 0069] The
Dest i natji @A Sour ce DEVID fi ef Rrivafe ResevalRP | E i s set to
t he recefyer—s—device+bn st=group or
br oadcastt d@/ﬂen the device sen ‘?Sﬁ‘:ﬁ he DRP IE is the
sender, 801@1| S the deV| ce | O Résetvaeé sender when the
deVi ce S TTC UI\r |E =S 1 IVCI . I_IIC IJEVI p
fieldis QJ‘HP)}Yb]ecoded if the }?es f¥ation is of type
Hard, or Soft. [94bi0} --Angpes 6 DRP Resedeqiiont s of the
present invention, when a receiver notices a
reservation in its neighborhood (i.e., froma

nei ghboring device) that is overlapping with its own

reservation, the receiver inforns its transmtter
[0Giut t h&he Blebtirsition/SoTie DEGED fieldafitemDRBY Epesdt fribgdegiver’s

devl'1ge ﬁgcas "gr%%%? b(r)c])cadcas‘te% r} 91e clev1ce se&ﬂgé) %6% iE Eﬂﬁe

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.

[0070] 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
receiving 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 AIE. However, in further embodiments of the present

14



recei ving device points out the colliding MAS slots by
| eaving the indication of these slots fromthe DRP IE

WO b@b/0it62¢ r ansm ts. This provides an indi cati oPCT/IB2061002210
transmtter that those particular slots are not to be
used for transmtting data to the receiver. In a
further enbodi nent, the receiving devi ce points out

the colliding MAS slots as unavailable in a bit vec
invenfign, the repeivwogs py thmcolliding slofeRiebothilsrving the e?lhdmg Slots out

oftglg@gﬁﬂ M PeRbinbE &gecﬁgtqg lggtvtgp@b%ggltd; égtgg%{gﬂa%ﬂabk This
helpotheitdhsigittel ateatiBuinydiectMA SHRRS. | E and sending an AlE
that indicates the colliding slots as unavail abl e.

This hel ps the transmtter identify any free MAS
slots. V. RECEIVER | NI TI ATED NEGOTI ATI ON [ 0071] A

v. fur ReemreERemIai A YEDEGOFIAPION NG step 516 invol ves
the receiverinitiated exchange of nessages between the

[0GBEE! Ver %aﬁ?thgﬂlﬁtemqg For gﬁ?ffé @@pYS 16fh$o1v& thé rReiver-

di agram show ng an | nter etvveen a transmtting
initieed exheng: @ﬁnjeaagw beiween gledreww:@ ap04he seaden asbrdirgly, FIG. 6

s S GRAP GOV TTG DL BRAB SR LA A TP C BRE CCART G o /arsvine

de i RBSIHPEIOSs 1HRYx Bfin8X 6hidH @tbstdped UTRese kS thay be
comuni cations bandwi dth (i.e., existing

exqhengedvhrdugh dpaconriragemissiongeAbernatiyaly,i thess mugssagshmay be

t hat ' i. e £
ox e T BT bl SARTURSGEr SEERAELGAR. An
ad%aﬁﬁ@é ;()a(tjthﬁltéfla?thmlnb ﬂ{ﬁ{t 1t[n@d3f7s%]/e ﬂfhre (1 at efestipedrangd) oFérGhe

includes nultiple steps or in ancel

afogarpentioaed AE ﬁ‘ﬁpliﬂ’gﬂ%h éféﬂ‘égmeléﬁ%@e ﬁé@bﬁﬁéﬁ&%ﬂ on

message to transmtti devi ce 604. As shovvn in FIG
[06721 he CHindnirechomeiitis: darclndes sagipliestarsdBer igstance, in a step

{ .

616,536 et BEETRR R SRR AR S Al M Rl

deWBS6@4. 0A S sidven TElIE). $ethe Kﬁlaﬁ@mmmhﬁgloanﬂe$m iAtlides a
shows all the possibilities. [0073

T tt
resee«atlelére@e@me@ééﬁlw&af%ma%@@&@s%% JFlPﬁ égqr@g%é&q@a%@m
el 'nislmettésa\;)ﬁl% NTASY1o8EME ?@ceﬁz@%s%&ﬁﬁﬁ%&ﬁn ansli $6 ?QE sflows

angeRequest nessage In a step shown in
allfﬁheltdmsﬁﬂrtmsage [ ncI udes the neV\A y request ed
reservations (allocations) as well as the current

[0OTSF. 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

[0075] FIG. 7 is 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
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[0074] Upon receipt of the ChangeRequest nessage, the
recei ving devi ce determ nes whether to accept this

WO e@pamste2s | f accepted, receiving device 604 sePdBIER2005/002210
ChangeResponse nessage to transmtting device 602 in a
step 614. VI. DEVICE | MPLEMENTATION [0075] FIG 7 is a
di agram of a wirel ess communi cati ons device 700, which

na perate according to the techni ques of resent .
Ve e ORHICHARS CHUP Dasrin e (SR by G T A3 Shown in

FI@}O? ! Gé'&ic%a/bb %b?ucfé&‘é' }ﬁﬁhﬁﬁrlé%r QSHYB‘ cOitrdIRE 760\ th QNG Mess
shown device 700 i'ncludes a
COptnyléaréhlA@)aXﬁ)és aif PHYM ¢ansaeolel @04, vpRer raotoedi layeatss 888, and an
Zg ler (MAC) 703, an OFDM transcei ver 704, upper
an%?B | ayer (s) 705, and an antenna 710. [0076] MAC
roIIer 703 tesfra a transm.ss
[0§.:{3 beac MACrontial P iagenerales St ?éma trﬂl?ﬁnaaa?ltsb awf beacons for
%@Qs ¢RRLHRELET T/ ARfGE %X@%oﬁi%ilé?ﬁ@§ ‘?&%ﬁ)%s bh@ ?Fcﬁe&@éjframes
eacon transm ssions that are originated fromrenote
and dgame sraniiiSsionn thab e erigitaBddioh asngets deviese MAShesitmiicr 703

eacon.tr smssi ns with PHY. cont 0 r
xR e e P ot st MRS R Bng g 702 1 fhim, Prry
cohtr8ifsg 703 %k&ﬁﬁé&# fidom EF A Heh SRS ERL MBS oA it hFOF D RE ansdéer 704.
controller identifies interfering conditions and

Further, Mad e sontieller d98 udantigies m&n@gmn@tl@mandnoma&samemoval of

s o RS Dt e L bl YRS SRRE 765 ekl st

of F0&. 5.ncl udes a recei ver porti on 750 and a transmtter
portion 760. Transmitter portion 760 includes an

[oionvgr se frast 7kRewd Blat OFBINS takddilvbF 01 inBRded @reZéﬁ’er ﬁbrtlon 750
zero padding nodule 716, an upconverter 718, and

angd pArgpmitten pition 76 TrgSitfEE PoFHaa 168 mc.ﬂlndfrsea@enwge fast fourier

fr 1S [ r
SR P23 A LA N8 G4l S o
trabiVafplitieat 20 I@anabdula" i sregéiney ﬁimemfor ﬁuﬁﬂn\ﬁeaon from PHY

perform ng one nore i nverse fast fourier transfol{/lm

coa%@#eaﬂ%n or %haf theseframes {FET gt artidgeaeiate
m«‘)cﬂﬂt&gﬁgnﬁn ggeﬁ&%gfng:%v%é( gﬁ%lﬁmn Bhec‘ Qﬁqhvéée ﬁirgﬂtouner

to zero pad one or
tradhzform opempibes "A¢ ordshk, msgDFWrgomﬂawasigllmwhégsmlorhmre

OIL%Md ebo?s pﬂgsd ggnal is sent to zero padding module 716, which appends one or

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 signals 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



nodul at ed signal. Upconverter 718 receives this padded
signal and enpl oys carrierbased techniques to place it
WO pa06/0¢0826 or nore frequency bands. These one oOPCTIB2605/002210
frequency bands are determ ned according to a
frequency hopping pattern, such as one or nore of the
TFCs. As a result, upconverter 718 produces a
frequency hopping signal, which is anplified b
thetaphidied sizanlp ke doverconyertesid2+ pas asactnbalavincenaties i2d amploys
410, /8]. that Iy t] :
canf e oL S gt s SRR St RS 1 B BN Roc oy opping
bandB de. Q,,TR(Sbalf(dQ)lJﬁlitce& p?ddaireﬁgﬂlémlc(vl?é?ﬁeqﬁadiyl rénge? Blhidtessles in
conpaonents (al so referr to as a receiver) are
mOéFﬂgPeéﬁwaianbwb areef@eiwwﬁhy BF T wrqdel e &9 @f.\fﬂgqh%regforma AFOM
derﬁ&dﬁf%tﬁm%%\‘th&%%?%ﬁg. A4 &&ﬁﬂﬁia&ioﬁ%ﬁl‘&@ eiBrh e8! M&Sourier
Wi rel'ess signa romrenote devices that may enpl oy
traffsf@gufon eychhaypiohthapstdoaveyed is thehngdifedsignrlsnor e of t he
TFCs. These signals are sent to anplifier 724, which

[0 r at easaigdulifdfelils degoablatiolFpTithodile 728 ppenctstone or more
nplified signals_to downconverter 722. Upon rece

fragmdusivee St b7 PGRRATOYST (B rTiehs (AN SRR B Aaton,
sucﬁgag éﬁ%l‘ga%gﬁg gncz3 %&8@0%%(1%12@5 tslfpd?ﬂ%cé? t, ﬁﬁ'Yean”n%ﬁHleﬂé?)’processes

Into predet erm ne
thekofemes. rEgsianag ynvodvigemolhigscertesIRH ¥ layer hreadier fitldd, and passing

signals, which are .recejv FF ule 726, which
theggmaiging e U ottt qoaﬁggqunﬁgﬁgrn& gnal s. This
denodul ati on i nvolves performng a fast fourier

[093@&hsf or AspByWREER G yrBevics Hift UFGerigRpEegeens qf TRofE upper
progégr%% ga&lfl%%g-l %E%__e?rla 4rgd)87r7a§]it}@2v@ 56 169(13&%' plications.

at'i on, produces one of nore
Acterdiedy, upbérdiyeas 20Smay ckchaRdinfantatioh nath r2@2te divewe This

inghiFTPETOL HEGH LRI BRI i MRy CRORTID Py n o,

MABZoREQRE T88 SpdrBRS Sifh! IBHIP SontFélies 70BYnd HMYCYOef B tA@smit
certain PHY layer header fields, and passing the

and sveiva cogesponding marebdss sigaalfr ames t o MAC control | er
703. [0080] As shown in FIG 7, device 700 further

[008t] udes ThadevicesnfFEGU P peay beriotptenwdntddaip dasl wzeg . softiverse
| ayers may involve, for anpl e, user applLcations. .
Bt G Y SPRBBION thetsa 7R sy WeeRiRGE | [hgRNaL ppler
720 bkt EARMIEE S 8% GRRY- doWHcon iRl YERa) d¥BideSelecti@Rics, such as
exchangi ng protocol data units with MAC controller
amplifiers) mixeus; and fili@s cdliorqoykt, énplrorniatensefaleviget’/Q0 mpy include

dig(it%{] girgl%lll lp?gcezs%%(s?msﬁss & ﬁﬁ:ﬁgﬁégﬁt vZuOlg'ust r%o&ﬁl@gl %Hlﬁ 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.

[0082] 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 810,
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and receive corresponding wreless signals. [0081] The
devices of FIG 7 may be inplenented in hardware,
waQodobmarseq firmavare, or any conbi nation ther eoPCT/H2005/002210
i nstance, upconverter 718, transmt anplifier 720,
receive anplifier 724, and downconverter 722 may
i nclude el ectronics, such as anplifiers, mxers, and
filters. Myreover, |nplenentatjons_ of device 700
a o, AL2-GME AT 8eEHEN S B d8eddiiopsihe imalsmentagon of FIG. 8
incl ' ' 3960, FheRCRAMPLRELIRAYLE
oc B OFPRY R LRLP AP 13, BB anfic o

zero paddi ng nodufe 716, and FFT
impledeahted 42 Besclibededbore withrreferdnod toEld. . Howdwer,gheepiementation

invention, prQcessor(s),,.such as m.croprpcessaor .
of R &by wREHENES Rohite etk EBp R Sl O] PRter wircless
tecﬁ&%gg&i n menmory (not shown) may be used to control

the Operation of various conmponents in device 700. For

[0 (w&g ance Prq%ggggp ggg%&ggﬁkgégi&%pgﬂﬁoﬁp RGEBbWEIn ﬁﬁ% 82Bfbcessor

controller y primarily 1 nplenmente
810 Brooupled sofriwasieersiidr Procegsari3 1O meaydre imptemgntasceit ons or more

.[0082] One, such ipple ntt%tior)[. of the FI g tored i
miGPRIRCEELTIRY HSeAh SRR TOFPECUHE 5P W&fedflgﬁ‘ic ffps stored in
me%ﬂo'rygii,%@é;am@e,tagafeblfightefi@yéte@& i npl enented accordi ng

0 one ‘enbodi rent o e present invention. As shown

0415, M1 TGS AL hUES 1 BTPEGESAL ey

a menory user inte
(R@ND)] driddey, fldsh encinigp,cmestaes inforofatibh @ ths fomc bldikés ad-ioNtware

transcej ver 704 and antenna 710...These, conponents na
congonRf (I8 eiEHe o HRESE oF BdulsBb NS tTEF BPBRUIST i itlude

ins%gi?‘nlg glém%’ﬁ@ ExechR@ by TROQERA18AD| VAriBhs fyhés offoffaukse

to include different transceivers that
corspEnist may bestoedrie eswry §thnbogstesce, IIGOVEY 81 BEESWER

10 control evi c eration, shown 44y F
soffy e SopSerto Mo b Pristos ahGaBROlR: B A1 ey 12
ma§ SEbrIBYfiREreicHRhEARINY Bk ol ide dtethe furdtbRality of PHY controller 702,
m croprocessors that are each capabl e of executing
MAGfoonipléeri7Rd andatpbeiyotocsl lager(s) 7E§m)r y 812, for
exanpl e, as a conputer system [0084] Menory 812
[0085] udes In addition, aewewy 82 maystaRAMIVacsampontys thahesmjrol the

and/ or. fl.ash.menor an tQres | [ b
exctifaed 5 Firorotias oS Gor et R SR B R L B ) B8br teertuce
814 &f 885 &shipled th PFRIesoR 81 MOULErasterfadd ®isiefasilifdtonah€exchange of

conponents include . _ .
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
to drive the speakers. Exemplary displays include color liquid crystal displays (LCDs),

and color video displays.

[0087] The elements shown in FIG. 8 may be coupled according to various

techniques. One such technique involves coupling transceiver 704, processor 810,
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i nstructions that can be executed by processor 810.
Various types of software conponents may be stored in
woreows/0y6dd2. For i nstance, nenory 812 may st orBCT/IB2005/002210
sof tware conponents that control the operation of
transcei ver 704. Also, nmenory 812 may store software
conponents that provide for the functionality of PHY

N : 703 d t L
O 2 i e 577 g o S Ry MR BHesR, L tiion, each
ofshdsewampos@impirenplsd tdﬁﬁpmﬂ@%ﬁﬁie $kB 28 % e8AGEBIPInd/or
|nforn?t|on t hrough user_interface 814. As shown in

reghaggealle batiery pack&netshewnia i s al so coupled to
processor 810. User interface 814 facilitates the
exchange of information wwth a user. FIG 8 shows that
user interface 814 includes a user input portion 816
VEnd Gonedwsiorout put portion 818. [0086] User i nput
portion 816 may include one or nore devices that allow
[08883er t oWhilpvhriouwsfembodihens ofthappdsest invensiog havkebdeaivscribed
i ncl.u ads, 't h screen and m cyophones. User
abgHE dtAropbE A G cistae e VG Den PoSPuLR Bey of exampie only,
anH '"1'1‘2)9&1 Wit NPk cE Nih68eh %Hﬁﬂes &F b %é&mﬁé&flh{/&%ng

may i nclude various devices, such as a
MBﬁ}A wmlmjnloﬁ’@@l@, athdi shosiprengearsl lpag@-ran@ @nmumpfﬂmlner S)

a. audlo essor d/ or a lifier to driv
@ikt BBIIRERGRG o HieafsohhBivtatoR. ooy eny e gechniques of
the pieséralinebinEph aiss beb:cEByith @igﬂalqedr@mlsﬁo@hetedﬁlmqaﬁb éth%r than OFDM.

[0087] The el enments shown in FIG may be coupl ed
[09809r di n gA&&rd‘iﬁél'yoﬁ' ifl B€ Qﬁﬁ&*&ﬁ% H%&lsss‘kﬁtbdtlﬁ CUM Y QEnt art that

i nvol ves cou ng transceiver rocessor
vagous ehatrges,in IZn anthdetai ean bemnedef ﬁacmlrswzthmktrd@p@hng fienothe spirit

3T B EALE o B S S8R 67 egion shout

nok Eﬂﬁﬁﬁiﬂéﬂ ®yangod mera@w@ﬂ@eﬁbé@e \A#l&mén%aﬁn&ﬁo but should be
shown). VII. Concl usion [0088] | e various

defiperhoiliran pecosdance with the; wmrg/@mnwdﬁm@eqmqients
descri bed above, it should be understood that they
have been presented by way of exanple only, and not in
[imtation. For instance, although exanpl es have been
descri bed i nvol vi ng MBOA conmmuni cati ons, other
short-range and | onger-range comuni cati ons
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technol ogies are within the scope of the present

i nvention. Mreover, the techniques of the present
WO pweftioaer nay be used with signal transm ssi oPCT/IB2005/002210

techni ques other than OFDM [0089] Accordingly, it

wi ||l be apparent to persons skilled in the rel evant

art that various changes in formand detail can be

t her ei i.t hout departing fromthe spirit and

vagggg(gF&ﬁﬂEDﬁEVention. Thus, the breadth and scope of

the present invention should not be [imted by any of

t he -] : [ . d
L e A R e R e Sy g e

cl aia@ysreaeicingiita tragumissadns itosn MHATsnhiBing deiviedetdSs a ireless

nmethod.in a mﬁrehggéﬁconnunications dey.i t he net ho

CORBRBIALP TRV K, i tA, FHETIRIONS EPBARATULE Gha opRiRion With the

trahgrﬁ&%{g(aévmganq QLGB HidfSa AesWive@bEdon G A RInG A da808s
network, the data transm ssions corresponding to a

resowreaection with the transmtting device and occurring

e b e@ebER A Bfec Rkt S Rions PR e 8RR gqpottion
indMRE @h A116&:€ioh B eef RhRGACAPAIdsb@0e Fi1e hifl@bhodifig device

al l ocation of the communications resource for a
overdapghigovithEhedesarees royeen; 4pdi ng with the reserved

por on: ) . c . T
7o 0T A8 a808 e A ALl ol o tcaing e
pr3eaToeeddppinvetihripidsigs i thesedessidqstiomot the coresmnicatdons
portion of the communications resource. 2. The nethod
TP aim 1, wherein the interference condition further
i ncludes the allocation of the conmunications resource
for the neighboring device having a higher priority
2. t had'he meetloahofdainoh wherdin theanterfaresne tondiomtwtherinclddes the

The, met.hod of cl.aim 2, wherein the interference. . :
allRGHaR OF U OB RIFEOR FRBUEe [HAheTT R ey e rfgng o higher
prieARNMA GRLARSHOE SAH 66 trhmitthig deeicghboring devi ce

havi ng an acknow edgnent setting. 4. The nethod of

claim1, wherein step (c) conprises sending a

transm ssi o r.i or t4i on h j i on
51 cooup el o A BB e Blere o QAR des e
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 resource

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

6. The method of claim 5, wherein the periodically occurring time slot is a beacon

slot.
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5. The nethod of claim4, wherein the portion of the
comruni cations resource allocated to non-payl oad

WO e@a®mics&i ons is a periodically occurring ti nmeCEIR05/002210
6. The method of claim5, wherein the periodically
occurring tine slot is a beacon slot.7. The nmethod of
claim4, wherein step (c) conprises transmtting an
avai lability information elenent (AIE) durjng the

7. por Theometbd pfielain Arwhprsi Ste€) FEBPHITE dagsmniiung ayavagability

. ~nhon-.payl] oad, tr n.SSj . 8 i m.7

it B HerRl (BT RRMRE HEOih of P e IR T Gl llgoared

to idAGHyRad thagsistibad.i ty of bits indicates a reservation
status of a corresponding portion of the
comruni cations resource. 9. The nethod of claim?7,

g. Wn e*i"ﬁé ! ﬁ%ﬁ %ff E:ﬁ%m%u g"hgx%fn HOME i 8@8dds a1 elity! d fMHts@wherein each
nmodiT1ed distributed reservation protocol i'nformation

of b eheality ODFRs indjcates heeseoditivh sttDRE alcBrgspewidihigmyrtion of the

i ndi cations of overlapping reserved portions of the
COTEHHGHIQCIIPOHE s esour ce for the wirel ess

conmuni cati ons device. 10. The method of claim9,

wherein the nodified DRP I E indicates the overl gppi ng .
9. r es€hwedthodof ichirs 7ohetein gemta fitrther compripesdpunspatipy a modified

. | eayi.ng out. i ndi cati.ons of cqgrr j [ &
aisigied ety A eniaR Rt TR EIRERE 59, HE A uAkORE 12
prévRiiRY indidafons FeRiethpin@redérstd portibasiof e esmatunivations resource
protocol information element (DRP IE) fromthe
fortthexwirgless gomymariosticns deWse.DRP | E reserving a new
portion of the comunications resource to receive data
transm ssions fromthe transmtting device. 12. The
10met Tadnethod| ofichaith©, whisssiethe nhduifi@RPRPHEI isdicateetheexyerlapping
during a second p '

i d portion of the c ni cations r.esource
resaIved EataS p RN GRUMGNGAER 1SFTErY SXICEHaE OpbRdopions o

RS REMsGRits ddAasdne nmethod of claiml,
Coﬁsgggﬁé?teep (c%/ Scon%é?ses)'jt ransmtting an indication
of non-overl appi ng reserved portions of the

co ni catio r.e rce for the wirel ess
11:g mﬁ p@ﬁ}qdoq}‘}l%@vsﬁ ther 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 step (c) comprises transmitting an indication of
non-overlapping reserved portions of the communications resource for the wireless

communications device.

14. The method of claim 13, wherein the indication is included in a modified

distributed reservation protocol information element (DRP IE).
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14. The method of claim 13, wherein the indication is
included in a nodified distributed reservation
W@e@boowke i Nnf ormati on el enent (DRP 1 E). 15. TheP@®1B2005/002210
of claim 14, wherein the nodified DRP I E indicates the
over | appi ng reserved portions of the conmunications
resource by | eaving out indications of corresponding

nedi a acces lots, (MASs).. 16. The . Qf claim1, .
Bturt _rm%?é’;?ﬁs ‘éiﬂﬁgl‘{: (Vﬁl)er%%gl&m?ﬁ?}ge%% tepish thsrovieHapping
reSePFBHHERs 0P A% Jo%%ﬁﬁ!rﬁ%ﬁiotr@ rés@ﬁz%g ¥§ 18R%f ddt AEHRA

] fS’f‘S
fromthe transmtting device. 17. The method of clalm

cofréspontlinganatlis dapsydots (ui®Bs).ses recei ving a distributed
reservation protocol information element (DRP IE) from
the transmtting device, the DRP I E indicating the new

16P0r tiRin&hod HEcISAMIUHES Lapsisi@sour ce. 18. An
apparatus, conprising: a receiver configured to

r ecdill sesgatizg & newi Paitme dtlee ¢onamyicatians seRobrderig refeivie dlata

acr oss wi r.el ess cammuni cati ons network, the data
tratnﬁlgﬁgl%nggprgntge grg?%@%cgelvhcﬁ‘ to a connection with the

transmtting device and occurring within a reserved

ortion of a conmmunications resource; a controller,
17e onfihgunethod of deipete, veierein siep (& @rusisepregpivings distributed

re%éﬁea[ti%h r$thé1 ifiﬂ}%)ﬁ{elgtﬁfneé]&ﬁerﬁ gﬂﬁh’t I!E? Rrohl e %ﬁ%ﬁt‘i’l}f device, the DRP

ocatlion o conmruni cati ons’resour ce
[Erindigithrthe gewl urtion dfltiad coaventhiagonsirésoutdee r eser ved
portion; and a transmtter configured to send a
notification to the transmtting device, the

1800t i A &@fatRs, cBdbA&hENg the presence of overlapping
fransmssions in the reserved portion of the

conraumeceadriconfigured tureceive d@a tiihenispipay fioms: todnsolitingdevice

18, wherein the in.erfelgcen €, con ition.further .
ACTGSE P JHELSS? RAIURISEHPRSAT YTy ths e EsStong serrspgRdipe ko @
cohRéctibh Svitherh & R hifeh TARNi @ Qnd d¥tREN R withghfes@f @ pbiti¥n of a

than the connection with the transmtting device. 20.

COW@WQFIM%@WW; claim 19, wherein the interference
con da' Joh&g%lér%oslﬁ rell U§ h&gﬁsanti{k%rtgﬁlehgecﬁqtbddﬂ{bno (Vggll%ﬁl the
conmmuni catl ons resource tor € nel gnoor i ng evi ce
infegfétente @dndition 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.

19.  The apparatus of claim 18, 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.
20.  The apparatus of claim 19, wherein the interference condition further includes the

allocation of the communications resource for the neighboring device having an

acknowledgment setting,
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acknow edgnment setting.21. The apparatus of claim 18,
wherein the transmtter is further configured to send
w0 b@esoatoed i cation during a portion of the PCT/IB2005/002210
conmuni cati ons resource allocated to non-payl oad
transm ssions. 22. The apparatus of claim 21, wherein
the portion of the comunications resource allocated
to non-payl oad transm ssions is a peri oig‘i %al Iy
21.0cclihe ppmgratisef claipy 18, svherepp thefrmamiticn & yrthey enfieyeed to send
The nerl odi P . h )
taeYREA b SR JoR et b QR L M LIRS (Mlocka B non-payload
trandngissd@tsi f i cati on includes an availability information
element (AIE) transmitted during the portion of the
conmuni cations resource allocated to non-payl oad

tra %‘Eﬁ[ﬁ NeyIRY LSt bR hnicA8lSefource
22't heqfﬁ\ [ héc:%ﬁo e%égl %ﬁ’ﬁ?@@??ﬁ f éﬁ%ﬁh\%}er el ﬁndgﬁagh#gf
allddaeedib noaiphylgadfratsinissionsds e peredicallyesenvingitone okt us

of a correspondi ng portion of the comuni cations

resource. 26. The apparatus of claim 24, wherein the
23 not ithi 6aldris SLEI4RED2, ivitfehdif B peridaitally Bebuahisg filnk 3otk a

reservation protocol information element (DRP IE), the
bearodisiot.ed DRP | E provi di ng i ndications of overl apping

reserved portions of the communi cations resource for

the wirel ess conmuni cations device. 27. The apparat us
240 Qhhglappatfius ¥h@hS D1, AR eta dhd hdicBiRbh inEludedic atatiabiline

over| appi ng reserved portions of the comunicati ons
infpesasioncsdenignt (AHYitragsaifted; dvaing sha Rastion of (e COBERBHALIARS resource

nedi a access, sl . . 28. The apparatus of claim
au%c@?e%é‘rog?pﬁylt(’%%%Edlzscnéllk@gl?g'i s further configured to

receive a distributed reservation protocol information

elenent (DRP IE) fromthe transptting deyice, EIB% DI%P .
251 E rlbsepnaraigs af dlavn phrvhcseinghe AHe e nplielitlof bits, Wherein

Le 2i \va: ) 17 i f . .
S Bl g PG MB35 SRAA 81 A0 LR pg porion o i
comimedatioidesddrie.| E i s received during a second portion

of the comuni cati ons resource allocated to
non- payl oad transm ssions fromthe transmtting

26dev iﬁl%'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.

27.  The apparatus of claim 26, wherein the modified DRP IE indicates the
overlapping reserved portions of the communications resource by leaving out indications

of corresponding media access slots (MASs).

28.  The apparatus of claim 24, wherein the receiver is further configured to receive 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.

23



30. The apparatus of claim 18, wherein the wreless
communi cations network is an | EEE 802. 1 5. 3a networKk.

W@ 006/0Ms2@ppar at us of claim 18, wherein the reP€r/1B2005/1®2210
further configured to receive the data transm ssions
fromthe transmtting device in the formof orthogonal
frequency division nultiplexing (OFDM signals. 32.

The apparatus of claim 18, wherein the notjfication
20.1 T RAaPRGAS of R AR SR DR GUEE TAPIEHEY S kbigdgeoond

por@m&ﬁ éf ﬁ@%oﬁ&ntﬁﬂ%ﬁ&%{%r@‘ﬁﬂ&gﬁd rtg %%—%&ﬁoﬁ@fraﬂsﬁﬁssions from the

€ss communi cat i ons devi ce. he appar at us of
trarghaitime J@yviceher ei n the indication is included in a
nodi fied distributed reservation protocol information
element (DRP IE). 34. The apparatus of claim 33,
30.WheqfRd a}a%miﬂne@, R dirEtHeRk G 8 @it B @YY AdFLAGs an
reserv portions of 'the comuni cations resource by
IERR802. hy3omtworkdi cati ons of correspondi ng nedi a access
slots (MASs). 35. A conputer system conprising: a
recei ver configured to receive data transm ssions from
31.2 U TROSHPatdthd @ JEMI 1% vaRIGS thedetdiVe i eAgtheosmfigurdttb ozive
networ K,” the data transni ssions corresponding to
theclotarteansingssions fiiom the trepsmitiing devirg 8dke anoh gt %&%}afffﬁ@wmy

. W.thin.a resedﬁﬁI rti,Qn of a conmuni cations

d1V}Sé%ergléo}ex5ngp¢ ocesggllg;gélg’ menory, the menory storing
instructions for the processor to detect an
interference condition, wherein the,inlg%ferenc

32.condhe pRrrdtATPiIEE Hh vieorge fq r&'ﬁiﬁ(‘if‘tl‘ilﬂé‘,c éwgi&?ﬁi%%f non-
ov{rﬁ%sfrﬁr (igsefnpe'g ;%1%3%%& A8MkitdRs kB hr QYS! the Reredst D

Serve ortion; anda transmtter configured to
cogpndicatiomtdeficeati on to the transmtting device, the

notification indicating the presence of overl apping
transm ssions in the reserved portion of the

3300y iagﬁirﬁtﬁﬁéf SESOYW GRherdif thelin@icaRoPMtigdludadsh am@ified
claim 35, wherein the interference condition further
distributed reservation protocol information element (DRP IE).

34,  The apparatus of claim 33, wherein the modified DRP IE indicates the
overlapping reserved portions of the communications resource by leaving out indications

of corresponding media access slots (MASS).

35. A computer system, comprising:

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

a processor;

a memory, the memory storing instructions for the processor to detect an
interference condition, wherein the interference condition includes an allocation of the
communications resource for a neighboring device that overlaps with the reserved

portion; and
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i ncludes the allocation of the conmunications resource
for the neighboring device having a higher priority

W0 b@a/0sdses connection with the transmtti ng devPCEIB28I5/002210
The conputer system of claim 36, wherein the
interference condition further includes the allocation
of the communi cations resource for the neighboring

devi ce having ap ackpow ed t setting. 38. The
co ?%P%%%ﬂﬁ%#e{&aﬁ?ﬁ@gﬁﬁﬁ@}% ] ﬂf}f}%@mﬁa{l'itmg@ﬁﬂcaﬁhe
ndtiﬁﬁ@hﬁtﬁﬁ%d@ﬁtiﬂ%;ﬂb SRIsERIE FovBbRY LR ARRRISs i BRMY&ved portion
portions of the conmunications resource for the
of\ihe eqremunicdinma nésoatceons devi ce. 39. The conput er
system of claim 38, wherein the indication is included
in a nodified distributed reservation protoco
36. nf or H%oh@iﬁt@llsﬁ!aﬁtof c1aRR 35Evheréfh thd MR BRI RhdBWE f@Mer
. of claim35, wherein the transmtter is further ) )
inelgsgsi thepliesation ekthg communinatipneresousee o thawpighbesing idevice having
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wherein the notification includes an availability
i nfor,mati on el enent |E) transmtted during the
37Iport W(’B?Pufq"iéy%ﬁﬁﬁﬁ% 3R PoWacTeEsE prer te prescapdigiop urther
iné1RAesRAY iRk SARBLSRhRMFcaifds reldlf igibbrh i
mc:I aism 41, \M11er eln the notﬁia%li caﬁelg—oncéturt elfeﬁ ncfluggbéagehavmg
anrskindwledgrdérd settibgt ed reservati on protocol information
element (DRP IE), the nodified DRP |IE providing
i ndi cations of overlapping reserved portions of the
38C ONMEHY oatpu Sydtérh 08 bladn 38! whéleinvhé Bb®Stion includes an indication
communi cati ons” devi ce. 43. A conputer program product
of agnwvedanpingress gl pastionseltbe eommaghisatitrsvesnyresdiapthesyireless
ng%gmohggé\gce(ecor ded thereon for enabling a
rocessor rn a“conmputer systemto reduce interference
in a wireless communications network, the conputer

program | ogi ¢ conpri sing: program code for enabling )
3% he Hregorwdtst syserp @€ elaym 3datvhcreindhe mdicstionés ipplyaedyin a modified

GBS Ao EYI S8 AREAR oh Uerilinf (P gpEOMMUNI Cat i ons

net wor a transm ssions corresponding to a
connection with the transmtting device and occurring

CO

O

W thin a . . s
40. hILhe computer system of claim 35, wherein the transmitter is further configured to
send the notification during a portion of the communications resource allocated to non-

payload transmissions.

41.  The computer system of claim 40, wherein the notification includes an availability
information element (AIE) transmitted during the portion of the communications resource

allocated to non-payload transmissions.

42.  The computer system of claim 41, 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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reserved portion of a communications resource; program
code for enabling the processor to detect an

w0 ndoed@eence condition, wherein the interferePCPIB2005/002210
condition includes an allocation of the comunications
resource for a neighboring device overlapping with the
reserved portion; and program code for enabling the
processor to send a notification to the transmitti

43 v AEOMTNG HOEARIREIChPTRATESS FHEPYRCISH RS Strdi fdving
coﬂt?}%lgc&l C}%B AP0l ARSITHSP IR it} dlBlikES BrokEdoPRId dMpudr system

ni cdtl ons resource.
to reduce interference in a wireless communications network, the computer program logic

comprising:

program code for enabling the processor to receive data transmissions from a
transmitting device across the wireless communications network, the data transmissions
corresponding to a connection with the transmitting device and occurring within a
reserved portion of a communications resource;

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; and

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.
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