TECHNI QUES FOR BROADCAST/ MULTI CAST DELI VERY | N W RELESS NETWORKS
BACKGROUND Broadcast traffic is preval ent over wirel ess networks. Sources
of broadowetootwmsissc 5 i nclude ARP, DHCP, | ayer-3 serVviPCE/ 3261003630y
protocols, etc. Therefore, broadcast traffic suppression and efficient
broadcast traffic delivery are critical for conserving network bandw dth.
In addition, broadcast delivery in 60GH networks can be very inefficient
due to the nature of di rectl onal transm ssi on. Thus a strong
need existsT %4 ADS iAW > i

wi rel ess networks. BRI EF DESCRI PThRWORKE DRAW NGS The subj ect
matter regarded as the invention rs partrcularly pointed out and distinctly
claimed in the concluding portion of the specification. The invention,
however , M@L&M@r gani zation and nethod of operation, together wi th

obj ects, features, S5advant ages t he eof est be understood by
reference to tﬁ@&ﬁ%ﬂﬁ %) RIS Bt ey %Fﬁ‘ivgrﬁg/ mﬁ%cwger G R
acconpgny iidudd 1A, MEFCH, Mydhd Gdivice discoverylptodoldeRi Ghsrefe, BxRIRLALYHWM I el ess
| ocal area network (W.AN) according to enmbodi ments of the present

i nvent i onsuppression and efffiqnt bpoageqst @ﬂf@Cadeilvwrer eiitieat fasfcopsravipg ingiwiest frane
control f 'b%lld%w@tﬁc @f Qdd'ﬁg)nt &o%ggmg@eggfﬂt@Gﬁz nte&eorlgrcgﬁ &8 (Ie\g nﬁ’e%é Que
FIG 3 illustrates a trans sector sweep accord od| ments of

t he presemt the neeretdfdrectichabtragsnfeyporct s t he ori gi nal addr ess f| eI d contents

in 802.11 dat aTHl?s(,:!a( gt%osng need exists for improved techniques for broadcast/multicast delivery

10  in wireless networks.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however,
both as to organization and method of operation, together with objects, features, and

15  advantages thereof, may best be understood by reference to the following detailed
description when read with the accompanying drawings in which:

FIG. 1 depicts an exemplary wireless local area network (WLAN) according to
embodiments of the present invention;

FIG. 2 depicts a frame format of the original frame control field according to

20  embodiments of the present invention;

FIG. 3 illustrates a transmit (Tx) sector sweep according to embodiments of the
present invention;

FIG. 4 depicts the original address field contents in 802.11 data packets;

FIG. 5 shows a proposed four-address frame format according to embodiments of

25  the present invention; and

FIG. 6 depicts a beamsweep PLCP Protocol Data Unit (PPDU) according to
embodiments of the present invention.

It will be appreciated that for simplicity and clarity of illustration, elements
illustrated in the figures have not necessarily been drawn to scale. For example, the

30  dimensions of some of the elements are exaggerated relative to other elements for clarity.



FIG 5 shows a proposed four-address frane format according to enbodi nents

of 25the present invention; and FIG 6 depicts a beanmsweep PLCP

Pr ot ocol wWat2aiisosis3( PPDU) accordi ng to enbodi ments of tIR€TAISeEIONB86892

i nvention. It will be appreciated that for sinplicity and clarity
of illustration, elenents illustrated in the figures have not necessarily

been drawn to scale. For exanple, the 30di nensions of sonme of the el enents
are exaggerated relative to other elements for clarity. Further, where
consi der edughgir where aensidered fapprepiae, efiviened mnkpsale hiys dger @p@aéqde@n%l@dh‘g t he

figures t%ﬁhﬁ%g'to ﬁ&@t@?{&e V\?(Rl(aﬂl | PGy ﬁ%ggﬁé‘é’ﬂerﬂ&ﬁys el ements. DETAI LED

DESCRI PTI et al description, nunerous specific
details adHTE%HJﬂbDEECRmPTENﬁrder to provide a thorough understandi ng of

the invention. nl_ﬁl\tgl%etvﬁ Wm% dﬁﬁlleci)gesigrl%goglerg%grgust F%:clﬁg e?all léllrel l q" LD the art

that the prese{ at 't |c et ai | s.
| n ot hér bn&taaqﬁsdeeJﬂmkmgmMHMB@h@mﬁg(ﬁrmeedumeaq c&m@@menm3mandaC|rCU|ts

have not been described ip detai 0 as not to qbscure the

i nvent i on "Negrity @h h@%&ﬁﬂéﬁf}? acﬂ‘ﬁ’ta‘h ¢ PR RYBHOR Y StPrﬂchﬁ ‘@ﬁmi“h this

regard, digsgd§sclRSdetald Wl bihkZ inBBnde@ I WaBI-RoM @&hodsOproBXRFR] &mpoREREessi ng,
"conputing," "calculating," deternlnlng " "establishing" "anal yzi ng",

" checki ngend gifcugth Baveingisbechdsscribaddn detail spsret 1ogRpee BBt BIeivss (es) of a

conputer, a COKEH&dgﬁ%ni%'o&Heﬁ{s%lft& iFUTRE hRGBHSHE N B rQlREisBlEBhe ONi C
conputlng devi ce at mani pul ate and/or transformdata fepresented as

physi d8l (éligng et yuo| &) tnaetanpiles “poediing t hecogpring ercglcplegist er s
and/ or ”E”R&érﬁﬁ?dﬁg'" h“esﬁa?lls‘ﬁ f{ger <HAlRigh MLREL YT eRr SREME ok PJ%{ igal

quantities w e Cco S regrsters and/or nenories
informati @persthcm(saged/neldbwss(bsh at a n@yp8¢rpa eommsing phitfomns domppmg‘ stystmn

oper ations rocess 0] the i nventi on
B R S S SN R G i RS SN
used her lelpnyslrmy (d. g’lCélébﬁi@nlc{ @lfanfiﬂe%rﬁaﬂﬁn tﬁélr)whlbhtﬁﬂdﬁreﬁ&fers iﬂdﬁbr n?eﬁao@lés 11131 fe" The
terns "plurality" a pluraljty’ e used throughout the specification
to dederi vdhet \%tao%m%%re@&%%%m ghysw&\/ﬂ%gﬂesewghfﬁﬁ#% CORARIEISS ragkfCitet er s,

or the |ikgg/of enBXATB} Siher nfBinthkigh isto¥agf m&didhi tBNSmay B¥%rd RIS WO Or nore
stations. Enbodi nents of the present invention provide new

br oadcast PAiiPT epastiony aeffor grogessisver y mechani sms for wirel ess networks, such
but t | t d
as, but not [i K‘ltfn hihboRfdE o7f5 %k%lsg%ﬁsaré RGAmitdaSa ¢ g%%ﬁi‘%é W) an

mnreless per sona rea network ther, enbo nts o
pr esent |ﬁpbanﬁnmpf@vhm%md=bnmaﬂba@nMMwhmﬂmEsﬁHwxamﬂ¢énmhpmfesébmn

rrecha%s mf t Blore” '%ll\llg terms “plurality” or “a plurality” may be used throughout the specification

to describe two or more components, devices, elements, units, parameters, or the like. For
example, “a plurality of stations” may include two or more stations.

Embodiments of the present invention provide new broadcast/multicast traffic

delivery mechanisms for wireless networks, such as, but not limited to, 60GHz

25 wireless local area networks (WLANs) and wireless personal area networks

(WPANs). Further, embodiments of the present invention provide a
broadcast/multicast traffic suppression mechanism for WLANS.

Looking now at FIG. 1 is illustrated the interconnection of WLAN 100, access

points (APs) 135, 140 or basic service sets (BSSs) 110, 120 via a Distribution

30  System (DS) 145. The union of interconnected BSSs is referred to as an Extended

Service Set (ESS) 115. Because wireless stations (STAs) 125, 130, 150 and 155
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Looking now at FIG 1 is illustrated the interconnection of W.AN 100,
access points (APs) 135, 140 or basic service sets (BSSs) 110, 120 via a

Di st ri butworzo808y3stem (DS) 145. The uni on of i nterconne®CeWSBB8936892
referred to as an Extended Service Set (ESS) 115. Because wirel ess stations
(STAs) 125, 130, 150 and 155 wthin the sanme ESS 115 are on the sane
subnet, broadcast traffic fromone STA can reach all other STAs in the sanme
ESS 115. I n many usage scenarios, it is unnecessary to transmt

br oadcast Vit ficsame ESSel Itfee en BeSamEsHbigydirasteast el fremeens Sfisptmy or a
wirel ess pLoheatPer %O dpdcastesdreriodically to the network to announce
its services. Because any user vﬁ'uo uses the display nust be within a short
di stance from trhmanly spigayceeribe inbl wntessae tovransngt bmaﬂchet welfiggn the he STA
used byth S shoul.d . be in th BSS as. t edl erefore,
dovi ces somaESs IRrafulSe of sty BRPUTRIGE 18T Bkl broagslf Cee or
capabi bi t ipedodicaltynt® tBSSettMmalt td ztnnsmm 1tsca¢r\r1een;t IEyacalﬁslaemly nséd \fvhldi asck alic

El ectronics 10 an ectri Engi n ger s (1 0 d does not
provi de adiﬁ&ﬁé(dﬁ?sé?'ﬁ ’Pf‘f P@ﬁfﬁt%tc fosedie ‘iE?F@GI: éf‘t ltijlf’é‘? PreY 2fto*n‘?“

net wor k- Wt@bescbée@aﬂh@m tideaflblitBe ur SHAINDE Ih BE 0aREBSS at R didpgaywoul d | ust
forward it to the AP and_the AP re- broadcast it to the whole ESS, not only
wast i ng net wor KNe&Fa SRViFeHUTICh| 880 WEYIPSS gdIBRIRY i)y P60 JroaseaY ith t he

ESS. Enbodinmit or Qa{paBﬁ&eP'E@ﬁl%'ﬁSS MULRiie nCl!ngé?l@lty' f¢ thQaale B REGASEs 15
traffic and limt the broadcast donmain to the Sane BSS. |In one enbodi ment,

a "BS%$0onlayd Bi¢ctrigad Fagfnepsd IEREY R@2.1 ¥ amdarérdppbnotf provile Forechansmnfce, some
of the Dbit %fféhE'ntEa*&?l Wl %}%%Eas‘? "R $O worf<§J §‘ SRR D4 mo%g%ﬁh The

meani ng o e over can be |n erre roma new such as the
60CGHz PHYw1thphnnad®stetlrwﬁf1ngmmlcpmké¢rwwd h to hlee BBSndrihy Al te-lgeddcagthetoAP may

r e- br oadc e within it han f orwar di ng
¢ ot he et el eVt ot Bullilindy AES VAR PuldRobf the
ori gi nal fof SRS AR Mlie PSS f iBelbddiments of the pmeﬁthlﬁrzerﬁiasbodmmyluodaf bfdagcapt esent

i nvent wel | - known nul ticast .address defined.to indjcate
Bss-oﬂb " e Bitiendimn e '?YH%AC&% GHdR 1% theaﬂa‘?gé ? bR Cmbelimggiaf 68553, i s set
to the welohrykrmwsrmhhe@ﬁﬁhemee&muﬁ@m resahMhing, M@oﬁt@%n@aﬁkﬁé from a
STA, the AP rebroadcasts the packet onlq\; withinits own a
60GHz net wHgk2l Fregdeaye! Bpdranibsrovednadsd. vEieympdbtg PErh@rﬂvede@de@dolt he
directiongli by 1ﬁ%rr@d1¥‘r%ﬁlne?§ew 'EPFY AR 60 T2 @H@ha@ﬁgn %c%ﬁzYn?@?ac%%t sectors,
t he broadcast packet needs to be transmtted 32 tines usin ransmt (Tx)
sweep as WithudierBiSednlydnmiescal thy A‘;&H@@Oe{bﬁodﬂbﬁt tige p¢qlretad1dvtw1@nn itshewif easi bl e
data rgte r t L SupLEr o] e

recei 08 bah el PG Shy R dPRR L B! Ko G EER SR NOEEGein red

non- PCP STémnhasf the an@lrtal frame abesl fradm PCP STAs

In another embodiment of the present invention, a well-known multicast

address may be defined to indicate BSS-only broadcast. If the destination address
(DA), i.e. Address 3, is set to the well-know multicast address, upon receiving such a
25 packet from a STA, the AP rebroadcasts the packet only within its own BSS.

In a 60GHz network, broadcast operation can be very inefficient due to the
directionality of antennas. For instance, if a phased array has 32 sectors, the
broadcast packet needs to be transmitted 32 times using a transmit (Tx) sweep as
illustrated generally as 300 of FIG. 3. In addition, the feasible data rate for Tx sector

30  sweep is very low because there will be no receive beam-forming gain. As defined

in the IEEE 802.15.3 standard, a non-PCP STA has to wait for other non-PCP STAs
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to wake up to deliver the broadcast traffic to them I|f non-PCP STAs have
different wakeup intervals, the source of the broadcast traffic nay have to
wake up mubtoplmsissnes to deliver one broadcast packet &odi/use@ds®3dse2 be
beamtrained with every other STA in the network. 5To inprove bandw dth
efficiency and energy efficiency, enbodinents of the present invention
provide a unified approach for broadcast traffic delivery that's suitable
for both 60GHz W.ANs and 60 GHz WPANs, althou h the present invention is
not |i m t & Wwake phite delasp dietbroqisastgradbie duthen. sl al@anéJH DUAs hyjerdyfferegt non- PCP
STA trans t field to
1 and 10%%’?1%1% Elgergc}g’?gggg ch%? ﬁ%b%ﬁ%%gﬁggtﬁpaﬂ%} eag\lse, leIr}lgacli<te hﬁ) H-lgléﬁe% ally at
400, ill u$1nneatte§elm‘rqrgmnézroadd@rc esckef pml ukeedo hd bnbeani-traBoad with dataofhacket s.
Secondl vy, Lftl% ﬁ:ng[elol vers the broadcast packet using one of the follow ng
met hods. f Paaad ™ 0 uni cast conversion: 15The PCP converts the
broadcést packeb imptoverbahdwipkleefiivicnag tinpaokey sffarichcp| anbsdimbemadfnhe each

STA' s individual que preserve t he inal. broadgast . .DA address, one
ot he T oPesatou e ool eod Tl centpiansR tof et B el vy P S acs
frame forRakabils U6 aRditas0GHAWTANE dandn 6671 GHz SWaANRO GalthBaERUBE frBRnRA 1S a

uni cast address, the converted unicast frane will not be m staken as a WS

packet.  PUVePHORGk EMiEAHDEihEsPect B Riggrdraises vRktovss Fiisk @ oathE FUni t

(A-MSDU)  forralRad s@fiftethe @Pééd@a%t Bhidet Z8thelIRCICBY rsé’thQhé)*Tb pdakidbhoageast DA
Note that the original broadcast or nulticast DA address needs to be

pr eseflfed spting Heddsemiverte dbe briadesst afidiane tHACi Adigeearelly ot #A@ Hlsedtoer that
t he packe ﬁa?ﬁdcﬁ’%s@eﬁ ?cﬁlt&ﬁé)ﬁl%%%tlldéwdédfcgé‘@t packet because

broadcast /mil t1 cast trafflc is treat erently at 25the upper |ayers.

2. Directional SMsDInﬂ]yCalEt PCP delivers Ithe babdil¢dsopadket tifieg bnoaddastoloemerting to
uni cast afl)"g adc a directional nulticast approach may be utilized in sone
enbodi nmen lbq t he present invention. Source STAs of the broadcast traffic
send it to thelR&RBadckRetoRRammyonseBedul e 30eit her a group-addressed service

peri o (SP) or | e individual SPs and deliv ggr.e ate br oadcast
traff to all T@%Aé&p'ﬂ%wé"m@en@%dc@ﬁ P%Ffemsmmlﬁub‘ie Bt Ecttbn to

avoid reC%’la‘ébsﬂ%ehh&t@%é% braadgastdurvlqhiéeasto fpf@@ﬁfermé bh?in@l Bidﬁ@é‘ast
Duplicate franme filtering is facilitated through the inclusion of

sequence AifkBedrega@napbtheufotlpwing ot MEH Oy @aﬂé’ﬁ%%ﬂptqnéé?ﬂboﬂ%ﬁ%sa The
sequence RHIMAIIR! Bk ORMAAS LI i1633ted HFTBS 53 SoMCBELALSthliya 4 fTerent

counters for each TID
a unicast address, the converted unicast frame will not be mistaken as a WDS packet.

20 In another embodiment, the aggregate MAC Service Data Unit (A-MSDU)
frame format may be utilized to carry the original broadcast DA. Note that the
original broadcast or multicast DA address needs to be preserved in the converted
unicast frame to indicate to the receiver that the packet is originally a
broadcast/multicast packet because broadcast/multicast traffic is treated differently at

25  the upper layers.

2. Directional Multicast:

In addition to the broadcast converting to unicast approach, a directional
multicast approach may be utilized in some embodiments of the present invention.
Source STAs of the broadcast traffic send it to the PCP. The PCP may schedule

30  either a group-addressed service period (SP) or multiple individual SPs and deliver

aggregated broadcast traffic to all STAs. The STAs need to implement duplicate
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5 transmtter address. The receiving STA keeps a cache of recently received
<Address 2, TID, sequence-nunber> tuples for all STAs fromwhomit has
recei ved wocadamsisdmul ti cast frames. Two nmet hods can bePa3a$2010/086892 gat e
potential problens when different STAs have different wakeup schedul es: 1)
t he sane broadcast franme is transmtted in the sanme SP and 2) a STA only
accepts broadcast packets sent in its 10 own SPs. 3. Broadcast Using Sector

or Beam Sweep: Anot her way to distribute a broadcast frane is using
a PHY suppeteriéen bedanpswespivine shecsame diwadpastThilidcashiioamienBmttindd tims. present

i nventi on gyRyi 4t 3RS f rQBHEASE uf b AReHeNRC! kg franner
such that Dg?lfetgst onét%: go‘?@l é&t r?rarrtegl sC ﬁgeltozlg}gvedgtegy eaéﬂm% A on the
net wor k. T®hé FlPamebfiedd twdnsnbrba@dst{mulacmﬁm%t Hak sdquows SAlers dodet ect
and di scar, i cates he nech posed i || at e
Gener a |y CLudeBy R e are FETERE Y BROE ARG, Repstl AR EE e
t ransnbt s titahems@nmed dvesU Tﬂiﬂlrédemleg STKH&epssa ogha oflrdctetlereceiand eAdarepat t er n
each time., The ant enna tterns e ed. 20 f omph e wei.ghts in the
case of aZ’ph edse&ﬂl?‘é“g?rg‘\m @ro?ﬁjn%i‘% S P8 8’?5‘a|lt fe‘i‘?ﬁ%{g %r sone
conbi nat i @RoLAtast/Aflhione: frahe. am@ﬂl@aloa@&atredsm@seuwﬂnmgaye ?&eﬁ’tlsﬁ@mﬂleﬁﬁéﬂ on of
the optimal beam pattern for a phased array arrived at through a training

process w1 didegRigRiEhs Eﬂ‘“ﬁsdlgfﬁ’@ﬁt PRKRUP YRR Yy Hicesapre ttrﬁ@%%téﬁ%%t terns

reaches aly yaAgtang tﬁe E@rﬂggﬁ‘aﬁﬁ 2?§|S'TW@HI§(§cc%§Is wbadehassciel ght & for a
phased array 25 such that the aggregate © e transm ssions covers the

regi odOof ospads. in which all STAs lie. A STA that receives nore than
one copy of t licates by: a) noting the
remai ni ng PPDugd%/‘erp{tjlagﬁU%ﬁ!g?ﬁéetQ?l rsﬁg1 s%\g%l received; and b) identifying

subsequent seg nﬁerwlserrvayeuo\cbsjrihwe ladirozrrt}pang‘ramm tshmilgaawﬁHéx’ewﬁm@ Benand
formng part F EEU An addltl naI ad antatge of tt S Iﬁ@hnl que is
that if tﬁ%ve‘é?r% %Fé Oéc?fﬁge%n Sgedma ©f 5 PreSPd TYGREEL Be A BE ARG ul at e
it, it mapredoki Tentchéncpay moadtisaiml eSmaMnbhsﬂdhahSﬂJhSI%ﬁmEﬁilE ®pgEnks (chase
combi Hén 1)5 to .incr eaag)é{t he %I kel i Eood t hat one of. the subsequent segnents

S

will osds feeried e raei P Le e theretwoshilsi tgng & trangmiidye 2 mannei ¢

segnent coRRiaNeds WIrhbtSa8Ndnd bisesl daphcsgcond conbined with third, 5Suntil
the payload is_successfully denodul at ed. Wil e certain features of

the invention hBYagsBansy|prgeeseatiedliayitidesetarybd 2héPRid, Fidan§ which
modi ficat ispiss » ﬁéh%&dvééﬂ‘iﬂgoﬂﬁwc'?ﬂ@%ﬁier ARENEAYLY AP DTRYuRDEHimbO those

skilled in the art. therefore, to be understood that the appended
clainms ar elsmgtaeddéderttcanm\uerpamﬂn el Himo dilfei araerine s tiarnd wiahgelsriag f al |

W t hi B0t h%rotn( Bﬁasg Qxileliéhtts Pnf tht Q:gsei @P’a‘?{o‘ﬁds‘é’&‘ arr;‘)o or may be one or more directional

antennas or some combination of the two. The antenna patterns used may be a
combination of the optimal beam pattern for a phased array arrived at through a
training process with individual STAs such that the aggregate of the beam patterns
reaches all STAs and a random or calibrated set of phase weights for a phased array

25  such that the aggregate of the transmissions covers the region of space in which all
STAs lie.

A STA that receives more than one copy of the MPDU is able to detect
duplicates by: a) noting the remaining PPDU duration on the first segment received;
and b) identifying subsequent segments received as belonging to the same sequence

30  and forming part of the same PPDU.
An additional advantage of this technique is that if the STA detects one
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W Caim 1. An apparatus, conpri sing: a transcei ver operable
for broadcast/nulticast traffic delivery in a wireless 5network, wherein
sai d tramnsoepudsiss adapted to identify |ocal broadcast pCrafSbélo/oadsdz | imt a
broadcast domain to a basic service set (BSS) servicing said |ocal

broadcast traffic. 2. The apparatus of claim1, wherein said wireless
network is a 60GHz wireless |local area network (W.LAN) or a wrel ess
personal area network (WPAN). 3. The apparatus of claim1l1, wherein

sai d transegnewbuyfds taswseshilydamadulaiitdismayeenbineathe paead srerlet fi el d
and wher e'vﬂthutﬁ)ig@uﬁs% ﬁén‘f's@@n@nt?&qﬂﬁg cd%ﬁlﬁ %)P’"tdjlnﬁé§sé)meyhl@hh%§cﬂ rat §ﬂéer t han

transcei ver re-broadcasts sald packet Inits own r at
f or war di ngfithe ﬁ@bﬁquﬂmlseglemten’d@dbe; @umesﬁéu@etdemodulatedATha' h;em@pp% at us of
claiml1, \l\{%ratel n known rruI ti.c addr eésﬁrst angefl n

BSS-only BroadEast ™ STEBCN FotoR: Wlfth |Ser$8rrldw ng IR %cf Hl |C|ﬁletn(1:r§/1 and
ener gy 5ef fundi ﬁacpyylbaxt 1stsm0caadgfaﬂy delebdwgey. i n wirel ess networks, conpri sing:
using a unifie proach for roadcast raffic.deliver cl udes
ranom ti1ng by Ee G baste TRt den b ek B S s et g To
DS field twun} ndyagice@dns] gmgstﬁadfngsc&aﬁgeg Qund eQlivAsEAmby SEHF BShoscaRiiicd her ei n
said PCP delivers sai d broadcast packet usi ng a broadcast to unicast

conver si ofhegt dt i thergtor e WP&Sioeégftat e appepiudring eredaieiisddeedvst 2lbr  beam

sweep. such modifications and changes as fall within the true spirit of the invention.
10



6. The nethod of claim5, wherein in said broadcast to unicast conversion,
said PCP converts said broadcast packet into nultiple unicast packets and
pl aces t hm2ontmwsisach STA s individual queue. 257. The meCha2@b/0désat m 6,
wherein to preserve an original broadcast DA address, a four-address frane
format is used or an A-MSDU frane format is utilized to carry an original
broadcast DA. 8. The nethod of claimb5, wherein in said directional

mul ti cast, source STAs of said broadcast traffic send said broadcast
traffic to said PCP and said PCP schedul es 30either a group-addressed
service peri odySR);pr nultiple individual SPs and delivers aggregated
broadcast traffic to all STAs. WD 2011/005383PCT/ US2010/ 036892 9. The

met hod of claii 8, Mmramssain@r@"ﬁés i rrpl errent duplicate detection to avoid

recei ving a sape broadcast/ %lc st fr tt Bletlrres and wherein
anseeiver opetalIc, for dcast ast rﬁ e dehveg a_ wirgless
dupllcateframefr erl 1281 I PRPEAEA RSy he“ il dsion 61 A

sequenée rnemtmﬂ{ v&rad:deam 'Szuhédr&lrds aﬂapthdmidema”gzldms]tlﬁrmdcﬁsmaﬁ‘tc dnd dimesa 510. The
met hod of cI fg}“@ in said ce nu dj ﬁb oadc?fst/ mul ti cast
frames ar &' 6‘”837‘ &Flfffg?”é?lfet F%‘?’ECIWF“ AERPRSPHANE ™M ansmi t t er
addr ess, and azreceme Rpald kEeREn 3, Gachen ofid vaigaant Indtwer at \weshaiddr ess 2,
TI D, sequence-nunber tuples for_ all STAs from whi ch said STAs have recei ved

br oadcast MiFes @aaétareﬁﬂlawgk (WBAN) ohewirdess oarseial eteapsiveds, Whsher conpri si ng

m tigating potentiatypiAbhaRBMER di (SR REidSTAKRRY 8sdid BSsenly makeup
schedul es by transmtting a same broadcast frame in a same SP of accepting

only dBcegt neldrloacf@a@tcom@h{@d%a@e\merm upeisreesinnSPpagiet wih gaigBAS-only 12.
The met hog;0f. GhAl MnReeivM eLEiRiaa il RALE 35l WihiR%s SRGE BEs UmbeRM Sweep

forwarding it to a whole extended service set.

4. The apparatus of claim 1, wherein a known multicast address is defined to
indicate a BSS-only broadcast.

15 5. A method of improving bandwidth efficiency and energy efficiency for
broadcast delivery in wircless networks, comprising;:

using a unified approach for broadcast traffic delivery that includes transmitting by
a non-PCP STA a broadcast packet to a PCP by setting a To DS field to 1 and setting
Address 3 to a broadcast address; and

20 wherein said PCP delivers said broadcast packet using a broadcast to unicast
conversion or a directional multicast or a broadcast using sector or beam sweep.

6. The method of claim 5, wherein in said broadcast to unicast conversion,
said PCP converts said broadcast packet into multiple unicast packets and places them into
cach STA’s individual queue.

25 7. The method of claim 6, wherein to preserve an original broadcast DA
address, a four-address frame format is used or an A-MSDU frame format is utilized to
carry an original broadcast DA.

8. The method of claim 5, wherein in said directional multicast, source STAs
of said broadcast traffic send said broadcast traffic to said PCP and said PCP schedules

30  either a group-addressed service period (SP) or multiple individual SPs and delivers

aggregated broadcast traffic to all STAs.



15 conprises transmtting said broadcast frane one or nore tines in a
manner such that at | east one copy of the frane is received by each STA on
sai d net wwokoansisa a manner that allows said STAs to deCeats2@nd3eaoxscar d
dupl i cates. 13. The method of claim 12, wherein a sender transmts a
same MPDU nultiple tines using a different antenna pattern each tinme and
wherein said antenna 20 patterns nmay be derived from phase weights in the
case of a phased array or may be one or nore directional antennas or sone
conbi nati on of 9t he Theomethod of claima3, whigecinrisih§§As IRl paghduplicaigrdetestion sai d
antenna p g I ' > [ rn for a
Phased ar ray iy eehe a Ty DR ARAIOR bR AuBR ERR A® Ta
such t hat fiahe fagynegdeeliteted threudhebennplsive phs squeach@smbér an@ FHPAsbfeid a r andom
or calibrated set %QH% asqueights for a phased array such that the

aggregate“g HF%%“Fransn#%%lg%g'covers the region of space in which all STAs
lie. 5 1510.TheTheet thetodf o] daim 14, wihetiei Raid Sdfchdeatnuhdesi vies nor e

t han one co of an MP is able to detect..duplicates nat i th

Fomai i o PR U RERbTSH L . Foretede b AINERe BT B B £ ng
subsequentas@UIBMArkEGRH YatcedtndSTANGERG: ERhoBRcGANB&GRIIERsand for m ng
part of the sanme PPDU. n_apparatus, conprisin

16. Al con : ] a
t ranscei vérPopetuspieauber Birdesdéds el mifiAs &ay whichf fai¢ etsi 3@&@%@ Wi rel ess
net wor k, whanelstms@bsd: haascei ver is adapted to inprove bandw dth
efficiency and energy efficiency for broadcast delivery in wreless

net woflRs by usihg alhennéthedofagiaimok furfher compitheasitisatingforeatislairpblemsy t hat

i ncl udes S - cket b
et ting a tor AL aradt B EERRIE ol RE0F FahoRARER ank fhalT Y
and fraimened sanga$RlorRCRpUe dnlp pscepta brbalirastgeclast sepac ke bwo SPry sidr oadcast
to unicas% onversion or a directional nulticast or a broadcast using
sector or g‘an1smeep.

12. The method of claim 5, wherein said broadcast using sector or beam sweep

15  comprises transmitting said broadcast frame one or more times in a manner such that at
least one copy of the frame is received by each STA on said network and in a manner that
allows said STASs to detect and discard duplicates.

13. The method of claim 12, wherein a sender transmits a same MPDU
multiple times using a different antenna pattern each time and wherein said antenna

20  patterns may be derived from phase weights in the case of a phased array or may be one or
more directional antennas or some combination of the two.

14. The method of claim 13, wherein said antenna patterns used may be a
combination of an optimal beam pattern for a phased array arrived at through a training
process with individual STAs such that the aggregate of the beam patterns reaches all

25 STAs or a random or calibrated set of phase weights for a phased array such that the
aggregate of the transmissions covers the region of space in which all STAs lie.

15. The method of claim 14, wherein a STA that receives more than one copy
of an MPDU is able to detect duplicates by noting the remaining PPDU duration on the
first segment received and identifying subsequent segments received as belonging to a

30  same sequence and forming part of the same PPDU.

16. An apparatus, comprising:



17. The apparatus of claim 16, wherein in said broadcast to unicast
conversion, said PCP converts said broadcast packet into nmultiple unicast
packet s amO 2pl1am8383t hem i nt o 10each STA' s individual qREeWAIS2010/036892 18. The
apparatus of claim 16, wherein in said directional multicast, source STAs

of said broadcast traffic send said broadcast traffic to said PCP and said
PCP schedul es either a group-addressed service period (SP) or multiple

i ndi vi dual SPs and delivers aggregated broadcast traffic to all STAs.

1519. The appar at!pnsesivet| aribles fornbrepddayt/raudiicasty reic ddivelysithg: $6etedy or beam
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manner such that at |east one copy rame I s recel ch STA on
sai d net wefficicang f®rnbraadm1| rdehvetrhén vailelepwsetwaike bETAmSt puei§edeppreast fdi scar d

dUpl i cat e%ro c}ast a%fﬁc del{veliy th tlnch%%g gansmlt%nggr Ia%lor? CP C}'A'[a[% ac[.égt % n§m ssions
for broadCas I cas ra I a wreress ne Poca ¥ oadcast

traffi & byoaBCRPgy aetﬁm@anE@BS\ferd tadapdi eaitingoA ddlen Bitd ybﬁ)adcdstl add@ats; bidadcast

traffic and then limt roadcast domain to a. bas rvice .set (BSS)

servi ci ng sai d% P?IS’QI Sa‘bdr ggﬁc%eg‘t’erﬁ rg f‘?r82‘0‘%alSt packet using roa%ﬁ“é " HetHEH of clai m
20, wher eichneaiich dMardﬂjeﬁ&'ﬁalriﬁﬁM&rsﬂ%r|a5br@ad5£ﬁrélng2&'éctw sie@fswbgcal area network
(WAN) or a wireless personal area network (V. 22. The net hod of

claim 20, further cHifPPyprinyosdritn ko aheE®iiyapid agqaﬁ@ﬁato BYSAHAPY BN def i ned

in a franmg,geeprBhvdid ¢lid bR VHREEL htdRERipanRELMIpAkeR RAPKEL thint hesai d
BSS-only bit set, said transceiver re-broadcasts said packet only within

its ovd BS@hrSiEAhéFnd!WIQWF‘%I’dI ng it to a whol e extended service set.
3023. The metho S— ﬁ}eaé@h%gla o‘ﬁ%ﬁﬁ' 1, R T bl &RShal BHHGESS shficdef i ned

to indicate a
STAs of said broadcast trafﬁc send said broadcast traffic to said PCP and said PCP
schedules either a group-addressed service period (SP) or multiple individual SPs and
delivers aggregated broadcast traffic to all STAs.

15 19. The apparatus of claim 16, wherein said broadcast using sector or beam
sweep comprises transmitting said broadcast frame one or more times in a manner such
that at least one copy of said frame is received by each STA on said network and in a
manner that allows said STAs to detect and discard duplicates.

20. An method, comprising:

20 limiting transmissions for broadcast/multicast traffic in a wireless network to local
broadcast traffic by using a transceiver adapted to identify said local broadcast traffic and
then limiting a broadcast domain to a basic service set (BSS) servicing said local
broadcast traffic.

21. The method of claim 20, wherein said wireless network is a 60GHz

25  wireless local area network (WLAN) or a wireless personal arca network (WPAN).

22. The method of claim 20, further comprising said transceiver using a BSS-
only bit defined in a frame control field and wherein upon receiving a packet with said
BSS-only bit set, said transceiver re-broadcasts said packet only within its own BSS rather
than forwarding it to a whole extended service set.

30 23. The method of claim 20, wherein a known multicast address is defined to

indicate a BSS-only broadcast.



