[ 0001] METHOD AND APPARATUS OF EXCHANG NG MESSAGES VI A

A W RELESS DI STRI BUTI ON SYSTEM BETWEEN GROUPS

OPERATI NG | N DI FFERENT FREQUENCI ES [ 0002] FI ELD OF THE

| NVENTI ON [ 0003] The present invention is related to a

wi rel ess comruni cati on system Mre particularly, the
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Fi gure 1 'gure 2 shows a conventi onal
infrastructure node WLAN 200 with a wirel ess

di s[bo(yiputl on syst em (V\DSﬁ;ACk@R@mDM red DS does not
eX| n| C on betvvee 202a, 202b may take

8005, e o REAREAI e ocal area
neateawnrk rfWMN)cIOOaMthvm awireAdet&hmitonasystehe (BH 202a Intthe
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st A7 egpnqetAg the OIS 144, and ageens PRRts EARY) 10%&% a@aﬁr@ﬁm and
204?0npahe @s&iﬂ\ BAHRP 109s, %?}{%ﬁﬁmj'@%w %%aggdggéd% {18 BSSs
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capabilities.
ereless distribution system (WDS). Ifthe wired DS does not exist, communication

A

between APs 202a, 202b may take place wirelessly using the WDS. Through the
same mechanisms which allow an AP, such as the AP 202a, to send and receive
packets to and from other APs, such as the AP 202b, via the WDS, it is possible for a
station (STA), (i.e., 2 non-AP STA), such as a STA 204a or a STA 204b, to send and
receive packets to other nodes, such as a STA 204c or an AP 202b, that are outside
its BSS or its IBSS. A STA capable of sending packets to other nodes outside its
BSS or independent BSS (IBSS) is called a STA with WDS capabilities.

[0007] ‘When referred to hereafter, the terminology "single-transceiver node"
is referred to as a node, (either an AP or a STA), capable of transmitting or
receiving on a single channel at a time, the terminology “group” refersto a BSS or
an IBSS without any distinction, the terminology "WDS traffic" or "WDS packet"
refers to traffic or a packet transmitted from a node in one group to a node in
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[0007] When referred to hereafter, the term nol ogy
"single-transceiver node" is referred to as a node,
(either an AP or a STA), capable of transmitting or
receiving on a single channel at a tine, the
term nol ogy "group” refers to a BSS or an | BSS w t hout
any distinction, the term nology "WDS traffic" or "WDS
packet"” refers to traffic or a packet transmitted from
a node in one group to a node in another group._The
WDSaphs groupali e&@lgpﬁgﬂmy b & packetsgpl g ﬂp‘%i’ i# 059 BSTggn
t 0 AP if¥hotier BBSlRE ba(ﬁa‘f‘senmogéli_; BBA lekdne Bﬁs,t(oxanggm, (a) aBIA in
in one to a i n anot her or
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supporting connectivity between groups without such limitations of the prior art.
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supporting connectivity between groups w thout such
limtations of the prior art. SUMVARY OF THE

I NVENTI ON The present invention is related to a
nmet hod and apparatus for exchangi ng nessages via a
wirel ess distribution system between groups operating
on different frequencies. A wireless comunication
systemincludes a plurality of wreless

SUMMARY/QRTHEINVENTHAN(WRUs) and a plurality of
BSSs. 'gﬁ‘}? egérﬁtu?%ﬁggygﬂg}a\}%g{ooé‘ Hﬁtﬂd?j &R us foreXeh&ing

W'RU rrng t to a destination.
W¥EBSAdes siaobheireBSS distnibistiom sas'tam detweary gneupist openatiog on

ofiotont FeedleGes A WaimnsBec b Bouct RiinbAroSEies s, iy o
anoless tahRditheddiven ahitd WTRUS) abbea tplurakity aif \BS Sk tAt. ledsteone
sourlj Eg%g{% t&,\g% gg%g Ssgﬁa:a \&H‘%@P&esﬁ&‘t\g{g Cg e{ﬂ@)s packet to
gegddtinafidro "WIRRIRV.in AlrotHert B8SSsarffsi an Mailabhikty pastifieatioro (AN)
recei ving an acknow edgenent fromthe desti

IPReRda WAV BlecassompIS BT Eine SO B b srBgs Rhtne source
AYRY, et'o mdlcate tﬁbﬁtﬁ?ﬁ@onﬁ‘é@?@fRU e Fﬁb?%@@valléb(@% irédkive data.

rovid exchangi ng a nessage Vi a
e aogm WTﬁU ithen aecesss teeahqnebPnbebigh dhe mmat'on WTRU

&4 ¥é C“‘f‘ﬂ%%“. ngs@dpk%w fHe a&taat.&x WBRENAf fﬁsﬁﬁﬁ\%ﬁ of the

source wre
padces rarréceddrg ae aumawledgemgnt sir@nuthlegieahnam WiBUl. theysource

Bty (R BReh Dhe RESR ARl co Virmu wi 11 mot b

avai | ipbdre aspecetiss preseat imventionaplovides e metivoe ohemﬂmabgmg a

é@%ﬁ%@”%%@g@@ <§j ﬂape °Z‘Z§ . ak%ﬁﬁ%ﬁ&{mgc service sets

é)%bféﬁﬁg%%#éréﬁtf@@seﬁaes ﬂh@h@ﬂ{odlﬁclwlh?4 essl y
ransmt a nessage to t he deStI nat | on

a di 14 SpHree wiseleSs transmitfigcalvg, Upl (\‘Mﬁ@}\géﬁaﬁilﬁg ap avalpablllty
RatTieatiort Qi hesBie @A 165t GHR bsdogiatdievrrap belireftate et the

urce U reverting back to the first
souee YWY TRU will not he avdilgblere rre%\@e@qtatwaea ﬁfséggmnel used by the

% ﬁ%)Wﬁ{U gha\l | F5SoRiatid WTRES transmit/receive unit

for exc angli ng a message via a wirel ess
di st rthesbirse WYBUaancessing:arseberd ehannel whbish acdestin@gmsyVTRU

FABHE ) B oMbr b B FR L fnabd W eotpation e
lotatedm adifferént B8S;channel s; and

the source WTRU sending a packet to the destination WTRU via the
second channel; and

the source WTRU reverting back to the first channel.

In a further aspect the present invention provides a wireless
transmit/receive unit (WTRU) for exchanging a message via a wireless
distribution system between basic service sets (BSSs) operating on different
frequencies, the WTRU including:

a transceiver for sending a packet via one of a plurality of channels; and

a controller configured to send an availability notification (AN) message to
at least one associated WTRU via a first channel which the associated WTRU



a controller configured to send an availability

notification (AN) nessage to at | east one associ ated

WRU via a first channel which the associated WIRU 30
listens to to indicate that the WIRU will not be

avai l abl e to receive data, and send a packet

wWrelessly to a destination WIRU | ocated in a

different BSS via a second channel which the

listans todo indicald fat thesWaiRY will.nokbg @vailablestegreeive data, and send
Qny, I L deRfr ; | |

£ PRV WrBlktsy a6 2 Shioh W TRIToc il s Widefrd B, 78 o oRipnd

gharimebwhiBB thd-testinatiGh WS listensetoenpl ary wi rel ess

co i catj Qn system confi qur i.n ' .

pr esgdgurﬁn{/%ﬂwsé}9°nven8°nqiggﬁsguqufe§%§8é m}”ﬁ%?’g"rﬁ éngS.
a promigee £ sHovxs bem@ntigna inflzstragiaréanbae WLANWits ai n
groups operating in different channels in accordance

with_"fV ‘present invention. Figure 5is a

det ai giggreld vl ADeAMPAyWIRISEBMrhGTicatichvysRMmg a
messagé between nodes i n’ groups oF_er ating in different
chanreinfgunedde aeraidance with theprrsedt BYBmioN: nvent i on.

Fi gurlﬁggre' 2R E' ﬁ’cﬁb d?é%gﬁ\aﬁ? & prodMERYoF UXEhEHYiIRA & Phessage
accordance wth the present invention. )
between nodes in groups operating in different channels in accordance with the
present invention.

Figure 5 is a detailed flow diagram of a process for exchanging a message
between nodes in groups operating in different channels in accordance with the
present invention.

Figure 6 is a block diagram of a WTRU configured in accordance with

the present invention.
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3a 0 [0021] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS [0022] Wien referred to hereafter, the
term nol ogy "WIRU" includes but is not limted to a
user equi pnent, a nobile STA, a fixed or nobile
subscri ber unit, a pager, or any other type of device
capabl e of operating in a wireless environnent. When
referred to hereafter, the terninology "AP" i ncl udes
but is not limted to a base statiq a Node-B, a site
cont®aH| &ET%PEHRFWI%%‘&/%%T@ IRRERAED ENMBORINERTS
a woogdiess Wheh frefoureito herblafber} ¢hb tarmidolgy "WmRUechladdsSﬁdls
o bl fo PhP Sl WHEROLrL N o SOORLTNG, v
fea?ures 0 1é% inven ncorpora

i nt pagan of myexgh%rttm Oédmca fapable of operatlne incomifreleps p@dronmelat

Ci I (it r P QP th BlAAG &, ﬂi'é'térhﬁﬂb@o%y OAp iRl16des G{H‘i%%ﬂ lﬂﬁtedto a

co nents I[E\10824 ] Fi. ure g shows @g exe(gp %/F Wi rel ess
ﬁﬁfesﬁ:a 3%“ B P75 4% PET Re A dtereingdevigs 1p R

t h ewfrelesentirdoment) {The termidvibgg Yrotle s B6d 1o rofet to@itker tiy WERU

gro&qg Api-e., BSISs) 312a-312c. Each group 312a-312c

I nc es one ALP 302a- 302c, respectlvelg _and uses

di f0838nt cKanfretuges oftthe mpeent gantimomay eingerpqypted into an

t hein'f:egh[t&ﬂ SiG&ditV@CISoxOle Sinfig REEHL a CHABN BnSHrisitEe MARKBERAF
on channel t he AP 302b canps on channel 2,

and @%ﬁ%ﬁ?’d’%’ﬁ%% on channel 3. Therefore, the AP
302@02}Id)mm nFigatee3 vhaws am 3dApI3f)dwireesomaueidativint dysteincB00

%&r%n‘ﬁtb%rtﬁﬁ%ﬁl thg'p g&e%@mﬁgltﬁg zﬁe Q%O 3 bﬁO%ﬁ 8s three

a STA 304b associ ate
c haﬁfﬁ!él?s’ Ge., BRZR) 8 1re-34pe- Fnoh eroundiAsdlds Jeelu%sme APE%Q%@ -302c,
304 ssisRbi, aﬁ&dséélidlﬂérdnh chafRelS 0%ke APs 3028-304126 €dmping their

[ 00 n_accof. an e ent i nv nt|
d estl%‘?’;llsﬁedv 0 SENC agvg ‘%‘P 5?% - Uk soélr I es o? b 42
pacteatps pn chapne] ﬂom'ﬂé"he AP3% wetspscon charmiel H (beiefoge, the AP 302a

notéomnﬁﬂcb%%émq:mm&clta&d%thiﬂé@%émn%s&a%&fi the
t he APt0|nd|c;atethat is not avail ahl e

o b co et gt ST 54D HaF B i the b 0gk on the
nescane] 2,and tisMR 202 sontntunivates wéth aciTArB0dd aseueiabddivdth the AP

des hAbf£8Nps and switches back to the original
édzgﬁﬁﬂnl%gr e>‘2’fa:1§1 | e, the AP 302a desiri gg to send a

\/\Dg%%&ket Inoacmxéampmztbe BIEPRDS inyAntigy, a4 Ageiripg togsemia
304wDk peikes tdr A Beridd 8t pabide), A indLPAP Senfin a%éﬁ?dbhﬂ%&iﬁ&éimn

and A eRHES & & A BAICY A RO o P ek it
t heavARakBOR ceceiti & packetdonsl petlod;mdlodted Byethe AN message, and switches
to another channel on which the destination AP camps and switches back to the
original channel. For example, the AP 302a desiring to send a WDS packet to the
AP 302c sends an AN message to a STA 304a indicating that the AP 302a is not
available to receive a packet from the STA 304a for a period of T, and switches to
the channel 3 to send a WDS packet to the AP 302c. After completion of the
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transm ssion, or receiving an acknow edgenent (ACK)
fromthe AP 302c, the AP 302a swi tches back to the
channel 1 to serve its BSS 312a. [00261lt shoul d be
understood that the present invention is applicable to
the situation where one or nore groups may be an

IBSS. In such case, the node relaying traffic to and
from nei ghboring groups is a STA wi th WDS
capabilities. [0027] FIQLﬁ 4 is a flow diagramof a
pr o&TeRYiaRy, pioieciving o atkneriadgemsnt §EKD Epmaba AR §0fhesthe AP

gr oaoza Weabhdk@om dbifel 1 @ erve @ meslas2d. N accor dance

e present ve t|o sou node h
AP [{}}0&@ STATEPhGIg ?"? \“H%"ﬁt‘%? EPeé’“iﬂﬁg %"a?&?%‘éﬁ‘g P@’Paq’ie tothe
ser sv@satmﬁ W@baxsakceies»)f mdre grouge giay hatandBSBode, sudetase, nthe @sde
t@é]ﬁ{‘é%%d A x{ifg%&rﬂ%tg&%s {%‘&dfﬁ‘ACv@ﬂiP stsJaﬁaﬁnlmes
402@“ The step 402 typically I nvol ves accessi ng
i nt 8033 dafigybisg Wr%sr%o ﬁéar?%ﬁsﬁéaf%reﬁféanwwessage
FTDnBétﬁveéﬁ’hﬁﬂ@s @R up@emﬁgoﬁﬁdlﬂae@b&hmemﬁcac&ohﬁnwm the

0028 de th '
ass BV SO oS DB HAPCAEE® EHAE 01 HE NP RRE R § BDs

not packeli opdiezics of Prdwets), Jea éespaaﬁoemocleodetampmsm @hich channel
I NdebGh ﬁoh@ cﬂ}!,s r(g@mgﬁ The st@;mo&@ﬁamau} AR oR O He&Ssing an

node sw tchg t he, channel desti nati on
nod &t ata amandmAnLe %Frfvwdw&e%fhwnteﬁ%wm%ﬁhﬁ ppyrGegprle
nodﬂee(istoe;pmith%ackéﬂS) Al t hough the enbodi nent is

d d h

tf; fo!zéie %ﬁeeéoﬂme?lr ie%p %%ghseﬁeﬂ%ésgge topt%‘%ssﬁg&généé%%o

I C ONn per - pac
to indicatg tb@l @@ssowas@l o iswvneb gailable te meceiye @rraeket derea period

neegdlichd BEIRE AN tR64E8 tsbep 404)5 Thé Rrc@hodd B8R #&kSto YA el on

ek B BERioRReR A PRS- UL AR o By "o

opt (stepal 408, sOAX Ahhdt@z( the e:hbodsmntcs degieibed deteire foanrm
Cha %1 éﬁ&tﬁﬂ 'tl&tﬂ séntag eﬂfc otﬂ%%gr-ﬁa% %t b&lél? (1%8 lﬁg&ess
when e destination no success receives t
V\Dstoﬁs%‘mlese ediymperey tlmn#be WYtre edemgerts tasond g packeth gegries
t 0 bftpSckeidinagBha Bt beq@BRRAILY bikve tHoRtE0d Sodb Qéts Scesk BAhVRReless
packeé is conpleted, (or an ACK is recei-ved), or when
t he™ peri Fiod announced t hrough the AN nessage el apsed
(st @9291 12) . Theo@sdistiog nrde mBay optienally sexid and\GH tokhekonge avde

of &aRhPGERTh2MR1 D F;vhﬁ:ﬁqﬂ@%&gm@e @% BROFDRGRYRE Rhen the
nodes i n grou ps operating in dif n} channel s in

ac cOTHAHOR noferHecpitl Fressieth WP@WPT’IB"B Steﬂ‘%@uifh%somaode
det sitthescimckbe ith @tvntchedre]l biscedhe br@aAshisARLofcthaTWIDS packet is

ch a&ﬂ@ etéﬁhdmc iltt k?k EE IIeQe‘iJVea)o Y Wifen TRS peen%@ gnn%ugc%ﬁ Tl;ﬂrnl?gthl tHOAN

message elapsed (step 412)

[0030] Figure 5 is a detailed flow diagram of a process 500 for exchanging a
message between nodes in groups operating in different channels in accordance with
the present invention. A source node determines whether there is at least one

common channel which both the source node and a destination node camp on (step

B o



-5- 0 502). It is assuned that the source node has an
access to a list of neighboring nodes and a |ist of
the channels on which these nodes canp on. If there is
at | east one common channel between the source node
and the destination node, the source node chooses one
of the common channels (step 504). The source node
then initializes a transm ssion tinme count (step 506).
The_squrce node gets access to the w re|less nmediym and
sen8%)alt (e gmed that thegourepade hasaniagnessip g listoEneighbariggnodes
The asdu listef ﬁﬁdaﬁaﬂd’é&l’bndﬂﬁﬁf tisbdeamdestrainp o, R'If'thﬁ@ll% dtJeast one
recej acket (st 10).,. 1 n,ACK i s
o B oh e MEr T AIAGE hods BiRo Ge@htioh pd e i Pogte
c ouphooseg oneyf thegpramon dipnels tep384)p Thesoyrre BOIE therdinitialifes a

an HeksrhiSsidhQimd &aBE ¥&Y 506 €rhe RreEnda $6ts Ale& (31tRERireless
mheth%r a retransmj ssion count exc

eeds a
¢ ot FIASIEAd peoyie 1 WIS Pagkeitos destintn W GHRO0 R Thotpptce node
ex C e Setarnhin ey veliwtiRs b ACKiidRcdivedifir theWBS padid) (stdpfB10)h & an
ret Aéﬁsime?e?&eﬁﬂh?é%ﬁ% 928 RiAR e § XSG E8dmisB8n count to ‘0 (sten512)
retransm ssi on Imt and.n,t e Fransm ssion tirne ¢ Uﬁt
doeandide peogese 6P ende. HreadiR is apionecaivedethp seriree nofe determines

?o ;ma&g?%qﬁum&tﬁsﬁﬁa 8sunt E!@eéd@% %e@fh%tgﬂlﬁéibﬂﬂnﬁ Qitamé tr%iésgﬁ%lﬁm
ste an e pr.ocess 50Q re 0 ep | o}
! ocERaoTRLo o S atBtion st it G H145 T hf et Bniiblon ot
r et dem s«rtiesosabd)t_rhe ogttansmjsxioelidit apdhthetehsmission §sk count daes hot
or éﬁ&dttﬁ@ﬁgﬁgnﬁéiogr%u&é ]ﬂﬁlﬁ&ﬁy %&’&%&eeiﬁ& &s@g the retransmission
transmssion tine limt; the source node di scards the
WDFoFaichene (stap&i6)sagd fhe preressSg0 rebwrnp tben il tq eaqpd the WDS
I ni pdckdte a procedure to find a channel on which the
dest.hhat i on e.ca st.ep 520). This is in case.the
tr a@gér?ssi oInfg ar Iﬂiﬁerrgg ﬁ‘/é%m 8%1 c?%)t f ﬂ%&% zt?trle‘ﬁ%?sf“%??mﬁgﬁlét or
haviha grapsmaistiectiméeounherceeds therttansmissioh tiing lipapte spicdioede

th edl&‘ﬁ%ﬂs@ﬁ‘e Wﬁg sa &Q%OIBSQIS . hl!‘h% so&&%&é‘ﬁg.y ﬂ.hkn in§tiate a procedure
determ ned at. step. 5 that, there is no_conmon channe

bet {REaf 2 chagnel g hish thedlestiation pde gran G1er F2Yn Thig isdn cappihe
S outraeniGibe fARmpdeasalue Ad\thedssmgtiond toda baesg ARnagalthé €nnel
wth ce nad i ndic h t he source node
is Or%'{ Qgi\clﬁaﬁlléggﬁ%gn f’%’g?éélgé?%’ge %0% g%ﬂ%’é@ﬁhbsf a period of T
whi B98I 5§ nHite it dstrimymaciies shn FiZstba therais mf commment (hpeng
unthebwdel Qla@@d&té an%(%ﬁJi;—l\tﬁe ?_«%ﬁhitﬁh Db, mfezs%ag:e lnf:&fé%h&% AN
source node .( step. . . e sour nQde selects a .
© e e e o VI e B aroata pit espgpp nodeis
52400t aTdilable dul receive g gackieh fob ingleriadof Tawhich frsintliested by thenAdN
cO t

URlssdga! i1k 99&?&1@%%@3 Qi a&%ggrpglsté%sg%g HhLHS

tot ew?%lless.n%%luman K : )
desPrifaredsstepdded). The eqyresmgge selppis a shannelon whirh thedestination

detaatangs (stép-534). The source node initializes a transmission time count (step
526).
[0033] The source node gets an access to the wireless medium and sends a
WDS packet to a destination node (step 528). The source node then determines
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whet her an ACK is received for the WDS packet (step
530). If an ACK is received, the source node
initializes a retransm ssion count to '0" (step 532).
The source node then reverts back to the origina
channel (step 534) and the process 500 ends. If an ACK
is not received, the source node determ nes whet her
the tine indicated in the AN nessage has el apsed (step
536). If the time has not elapsed, the source node

i ncbaiberan MK jsapqeiradior thei VS P@bﬁrﬁ%ﬁewob féaq ACK i ms@ived,
andtidi6urds K6 §5tidHEk ahettrwﬁsaﬁsstoa Sl '@ Ztep532) FEENKIrdRBde

noal e ET oo i vried Earael Her SR i BF Seest R B 15
ex c AEHds hdteeceiwed, Hhrsniresnoda détemitesavhdthehihe tinemeolicatsliiothe
%aﬁ&%d Es'ék% sab R ri?iﬂe%ﬁ:ke stnbt!@aﬂsédntﬁe e c@ ode

540 %’g&ﬁﬁe retransm ssi on count does not excee
r et %D&FPgFﬁS?&ﬁ rghfanspyigsion gopt bieme (step i sé!étwrecrswé"?;mﬁws to
doe&eﬁeﬂsﬁxg@ﬁdthuvmgﬁ@mm ssion t| me |im t t he

sougo%g ﬂnodenr guerts,b ?C} 4he o 9@2&& _gle? Neh et ﬁge

542 d the proCess*sutPretur RS 0 rese
th eramsapas}krewun’{ GOR84 the retransmissiph Emitend drestmansmisgion time

Co UEHun?é%@e@g ShelthBshikibRRSSH ©Rp 5i0Y] friRd reﬁliﬁsmlssmn count
transm ssion ti nmp count exceeds {)he transm ssi on tl me

| i nfiqes nptpxceed the refransmssign Lmihagd thejpangipissipn tire pount fogs not
544éxcee'5h1he SanEtiesiodRe Iy, thei sotndé Rode PYedBGd B the ofiginsl

S 6] g o HRA e e S BB R s chd WP

expbacksti |y or inplicitly. Wth an explicit signaling
Uectmasmsm tﬂ%&h&'\s‘héﬂ%ﬁﬁﬁéiﬁsi@éo@ﬁ eSR8Hs thd YeRbHMiARA Limit or

nf tion field or or through.a signalin
1 e TRt B a5t e e ETPPISTon S i, Foppet Hode
Wi | disdaedsctbey BIDSpmcket (stdplbd4) (Tthe seurcelivde by inttixia g pravaiprdie
Se” ?1&’5 Ehalhlel oﬂ@vﬂgﬁ‘%ﬁd RBiddich Siod%rcahgé @ﬁg@&é yon el ement

IS attache a new or a

con%%ﬁh onallh¢ AN gesgage @P@g‘hﬁf@hﬁﬂﬁ explicitlnpy igohigily. Wit an
t heexﬁltil_nm%?a@l% myhdaﬁns eﬂh& AN améssadeaniely ade?ébem Lthrddgh Ledhy
signalin ata fr

9 ornation, ige?ggr elemen or f’ [E?fa}les:gnal%%g‘ %%r n%ﬂ({gg\hreavrvr%wh is

contr rane, an act
or amenty mqftmgypwﬂﬁfe dfe‘remped ingheffubary. Dee AN messegegnay be sent

f 1 agfR an SnBimRAME F8ld ofr K5 a@ion @ledhil WIBAS1s afuraam@ to &%%701‘
The AN nmessage may be sent via a_speci al

cal §Hhsg2 2RV ggélcwé’ah%law Pigh4 Fealige Eompe sl wﬁ‘ﬁlpé the AN
pr eﬁ&d’shgelxﬂs\y%fsérmma abtaad-apacLabr I2isignbling) fehnivh Phdfearte gy He

of ay r e t

fr aneﬁ er a%ﬁ%l %e*{nsa%{el%?%%g% gtnP a?m% Td ﬂ|t %Lnéeri gg%?y Ott]ﬁeé
cu rmmﬂﬁgamee@émpe@e B nmcm‘t &rne, adiroadpast framerer sreultieast frarge.
10088371 he Abh@msa&@a d8BMay B6lis6iittvea algp&% bit field carrying an

unavaij | lit The A

e Topa e Btest bt BrcoL St o R Bl gl
node apdrt ofeogredisble bl leadep or e dafavpertionpé tledtanen Rriferably, the
ch i r Iy I

1 R P U PN S At fle e
nmessage i ndicati ng avai | abil -ty qf the source node is
sent. The AN nessage indicating availability indicates
that the source node is now ready to receive a packet
on the channel used within the group.




[00391The AN nessage may further include at |east one

of the follow ng type of information: 1) a

schedul e for which packets should or should not be

sent to the source node sending the AN nessage, (i.e

a start tine, end time, time intervals, periodicity,

or a conbi nation of these); 2) whet her or

not the desti nation nodes are asked to wait until

the¥ recelve an_AN nessage i ndi cating avallab|I|H¥
qhlity

G381 or rbe Athwessasn PanindisHe sl sRilabilEy or ay
t he mmelh&Bstagﬂmdfcaﬂngtdnﬁﬁmﬁﬁhtﬂdde tBatitRskoliye ﬁdaewmot be

oo aP s e vesih ensnchant ot SN, v R B noring o
t he tigfef indioatath &l therAdo dnes§age 40 ]uiihb apthere 4N agessageyintigating
SeNtydiRbdly Fthd 8RO RARS sont? yTﬁel'}Q\T DR %@ u{a(iIQGng I\rﬁﬁablhty

sour ce node sends an AN nessa e when the source no
k nowdicaies thaf theysgurge nod PLCREL ady l‘P TEGeHg aPgeliehen the channel used
des it the groamde. Alternatlvely, t he source node nay

anngyigge. 2 THORAH S AL ) ROAEH mae&oat oL {Giannel Ve e

ri ods sendi messdge eve
tlrﬁfwﬁwﬁﬁﬁwato be transn1tted to the destlnatlon node

arri vgs t hQ) 59&@&@3 m%lmlmrp‘acﬂgst s@lmtamge?hmﬁot%g @&ttttb R
peri o u W e evol e reserve 0
traﬁ@ﬁff‘ﬂﬂﬂ?ﬁ %&é E%ﬁtéﬁ EE 'ueegﬁaﬁfa*f%ﬁnﬁ 5y fé%wtwals
thepamﬂu¢xetacamsmnmmoﬁﬂmmﬂabIe yet for transm ssion.
The appr OaC ‘l}%ibr %rﬂ VAR EA0E. 26 AOS%%:é L&Qé‘{o' v@aﬁt unt%l they

over head. nmess sen

W t Feeeire RgsEase ng@#%gva#gah@nwswﬁetheﬁer B e;éesﬁw@n
i Nt esidi AGstRitGRtIDE celHRABB a ¥R DeA inSRANER thO AR message;
S|gnq*|ng frames or procedures to prevent other

assocCi ated nodes in the BSS from sendi ng a packet to

t he source Adthauehgy infigmétins regafdingthespeice padeis phinned activities

Ex 2k Sh 08t t38nel period.

[0040] The AN message may be sent in an on-demand basis by the source
node. The source node sends an AN message when the source node knows that
there are packets to send to the destination node. Alternatively, the source node
may announce a schedule of planned upcoming off-channel time periods. Instead of
sending an AN message every time traffic to be transmitted to the destination node
arrives, the source node pre-determines that some time periods in the future will be
devoted (reserved) to transmitting packets to the destination node even if these
packets are not available yet for transmission. The approach has an advantage of
less signaling overhead.

[0041] The AN message may be sent implicitly. With an implicit signaling
mechanism, the source node intending to go off-channel uses any conventional
signaling frames or procedures to prevent 6ther associated nodes in the BSS from

sending a packet to the source node during the off-channel period. Examples of the
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inmplicit signaling nmechani sminclude, but are not

limted to, sending a clear-tosend (OTS) franme to

self, (i.e., the source node), sending a contention

free period (OFP) reservation franme not polling any

STA and sending a hybrid coordination function (HOF)
control | ed channel access (HOOA) frame not polling any
STA. Figure 6 is a block diagramof a | NTRU 600
inplicit gignalihg megbarisrd dncjedeni hiuh aré@op limied to.i sending; @ ¢lear-to-

:ﬁlﬁgr{g%?)] \fgg'a%éb}glf,ﬁiﬂgs ttr?ea%dsug%ﬁf %&re% %ei\g%é;@gorﬁenuon free period
(ﬂFfP)cmeemétnmn foarae alot pylling ach HTAebsd sehding @nlnyb@m@ordiwlon

Bl e e el (ORARRA Rofhonk @&y SR,

WIRU E?gm‘e $6i5@ blogkadiigrhant of aWIRRY 606 configuddRlin accardance with

oSk FoRB. The YOORD 050t RV g rscver

sow embl t?éhs@éleerdmééﬁlﬁda pAckdh Qna%rﬁ @fé@d.lramb@dbh@nmas The
in particular conbinations, each feature or el e

QetolRr GZel8 AMAHISRG RBTA a0 KBRbIRSPagcIa B igastany associated
m%%@fchtahﬁelms%ﬁ% rtrél BEE 8ftHEEWTRIP and “seY\érd Phéket to a

nations wth or wi thout other features and
dgstinatinrsWIRU vie apeserthehanneben whieh therdgstioalipn/ TRU camps.
DEF ')!!IHN&%H%J M SR EBmefiR m&@@g‘ant ﬂw ﬁdﬁ%r@%‘is@ftbed
exchangi'ng a nessage via a wreles str| uti on
inse pref¢miaembedineats nbmrtccumebmameus e(a3535@5)ture or element

eratin n dif.ferent fre S o) -
P g Son€'vitrglE Bie, Gl BAELES apd HaiF P the preferred
émbadinénisUpr Srendh0® apmbiratibadiwith wr nmthofut aﬂherofea(dkb& and
qessa e.to at %ast gne associ ated WIRU to indicate
¢lementsial thepresentyGMedt oM™ | not be available to receive
data via a first channel used by the source WIRU and
t he associ ated WIRU; t he source WTRU accessi ng
a second channel on which a destination WIRU | i stens
toin order to wirelessly transmt a nessage to the
destination WIRU | ocated in a different BSS; t he
source WIRU sendi ng a packet to the destination VWTRU
via the second channel; and



the source WIRU reverting back to the first channel.
2. The nethod of claim1 further including: t he
source WIRU det erm ni ng whether there is a conmon
channel which both the source 1INTRU and the
destination WIRU listen to , whereby the source WIRU
sends the (AN) nessage only if there is no comobn
channel . 3. The net hod of claim?2 further i ncl udi ng:

acceSS|ng the connDn channel and t he source

W'RU sendi ng the ﬁacket to the desti nation WIRU vi a

1he chimeihod edrfxehanging aTMesHRAnYE Biwigglessfistribiiomsystem
I

6 Sy Been posie e e R RISV B T ueR Hef Ries, the

methodtincluding: i f there is no ACK received, the source

WRU ad%{,S rnl Wéu@gs %ﬂgﬁtﬁfre&nfetehhﬁ’g R9) ggn&iﬂgrgn availability

exceeds YV ARSi SST on transm s
nmlfnatmxo@é)jmeasageamgn Ieastmmetassecubtem WTRLhtb md:cate that the

BRI Oy R0 Y B SECH B Bt g o e
st;weevlsrmmena ttwwdﬁoeetemwtrm limt, the source WIRU
d Scath(ej Is% rce W accessung a second channel on which a destination
WTRU listens to in order to wirelessly transmit a message to the destination
WTRU located in a different BSS;

the source WTRU sending a packet to the destination WTRU via the
second channel; and

the source WTRU reverting back to the first channel.

2. The method of claim 1 further including:

the source WTRU determining whether there is a common channel which
both the source WTRU and the destination WTRU listen to , whereby the source
WTRU sends the (AN) message only if there is no common channel.

3. The method of claim 2 further including:

if there is a.common channel, the source WTRU accessing the common
channel; and

the source WTRU sending the packet to the destination WTRU via the

common channel.

4. The method of claim 3 further including:

the source WTRU determining whether an acknowledgement (ACK) has
been received for the packet;

if there is no ACK received, the source WTRU determining whether a
retransmission count exceeds a retransmission limit and a transmission time
count exceeds a transmission time limit; and



5. The method of claim4 further including: i f
both the retransm ssi on count does not exceed the
retransmssion limt and the transm ssion tine count

does not exceed the transmission tine limt, the

source WTRU resendi ng the packet while increasing the
retransm ssion count. 6. The nethod of claim1 further

i ncl udi ng: the source WTRU determ ni ng whet her

an ack hgt?u thegetrangmission counisexseeds the: eatipagmission; lifait and the

W%si{)n time_ cotirit \%@?%c?s e fShshiGisE tRieVRti, thESoaRY WARU
eterm ni ng ether a retransm ssi on count

discanding the patkednsni ssion limt and a transm ssion tine
count exceeds a transmssion tine limt; and i f
both the retransm ssion count exceeds the

bet r afheningthodrof claim ¢4 fumlertineludinginsmi ssi on ti me count

1 b AR ToA Tl T ych O 32 55

and thectransmibsion tigre count does ndtaixdseed ther eansanissiors imerlimit, the

EPUtHR R0 e 6 eebl® BB Pt c R

transm ssion tine limt, the source WIRU resendi ng the

@ﬁgkﬁfeq%g{hgpiogﬁ%lﬁﬁqifughérq&l&% :ansrri ssion count. 8.

m 1 wherein the (AN) nessage is
i ncl ubedourceoWdRY determining whithenen asknawiedgament(ECKgahas

BT HEER R o fRPeRE A message i s i nol uded i one. of
a if there is no ACK received, the source WTRU determining whether a
retransmission count exceeds a retransmission limit and a transmission time
count exceeds a transmission time limit; and

if both the retransmission count exceeds the retransmission limit and the
transmission time count exceeds the transmission time limit, the source WTRU

discarding the packet.

7. The method of claim 6 further including:

if both the retransmission count does not exceed the retransmission limit
and the transmission time count does not exceed the transmission time limit, the
“source WTRU resending the packet while increasing the retransmission count. v

8. The method of claim 1 wherein the (AN) message is included in one of a
control frame, an action frame, a management frame and a data frame.

9. The method of claim 8 wherein the (AN) message is included in one of a

"broadcast frame, multicast frame and a unicast frame.

10. The method of claim 8 wherein the (AN) message is included in one of a

header, preamble and data portion of the frame.
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broadcast frame, multicast frame and a unicast frane.

10. The nmethod of claim8 wherein the (AN) nessage is

i ncluded in one of a header, preanble and data portion
of the frane. 11. The nmethod of claim 1l wherein the
(AN) nmessage indicates a tinme period that the

associ ated WIRU shoul d not send data to the source

WRU.  12. The nmethod of claim1 wherein the (AN) .
s safhe methasikefctaimnhwherain thesddY)dnessagg indicates adinpe period

2R the g{’stsaguﬁfbtd' WTRIHGN 4@%@@5@4& %.1 SRS WTRU.

I ndi ¢ at the source I'S aval e to receive
data. 13. The nmethod of claim 1l wherein the (AN)

ABSSafee IMGthed % IRk MWheth me@qmy BedsiBe SiAMEERs that the
V\7I'RUs BI anned activities durin period that the

Jeshan! assenaiaia 1t SR TclAND message. o JeBt to
c?f’éjthgf th%I s"?)'uFBeJW’“VﬁW i§ia0aildbfe l@%&ev@@%ﬁ@ge is sent

prevent the associate RU from sendi ng
a packet to the source WIRU. 15. The nmethod of claim

3&. vvhmeembhﬁ&eoﬁeuhﬁq Wﬁ%ﬁ%ﬂgxxﬁ) ﬁ{e%gagé thchped |(1€ﬁ§)at|on

ranme to e source hod of claim1
garding thengouser WIR Wi Rlansed @§t'\at'Q§d§"Hr@§tth% Refiothapthe %Jrce

Wfqhsfﬁ&g(,%@ag,ﬁeg@ rfef:é\{)@d i ch does not pol | any WRU.

claim wherein the source WIRU
sends a hybrid coordination function (HCF) controlled

¢hannple AERRSRS of 'delirt) 1 fvﬂ@r’@n e C(V\N? Qfesstek BOddnt amplicitly to

WRU. 18. The nethod of claim 1 wherein the source
prevent the sgsociated WRBU fresssandinganackat to the spurce WTRU.
transmitted to the destination WIRU i s avail abl e.

15. The method of claim 14 wherein the source WTRU sends a clear-to-send
(CTS) frame to the source WTRU.

16. The method of claim 14 wherein the source WTRU sends a contention free
period (CFP) reservation frame which does not poll any WTRU.

17. The method of claim 14 wherein the source WTRU sends a hybrid
coordination function (HCF) controlied channel access (HCCA) frame which does
not poll any WTRU.

18.  The method of claim 1 wherein the source WTRU sends the (AN) message
when data to be transmitted to the destination WTRU is available .

19. The method of claim 1 wherein the source WTRU announces a schedule
for planned upcoming off-channel time periods, whereby the source WTRU sends
the (AN) message and accesses the second channel in accordance with the

schedule.
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19. The nethod of claim 1l wherein the source WIRU
announces a schedul e for planned upcom ng of f-channel
time periods, whereby the source WIRU sends the (AN)
nmessage and accesses the second channel in accordance
with the schedul e. 20. A wireless transmt/receive
unit (WIRU) for exchanging a nessage via a wreless
di stribution system between basi c service sets (BSSs)

2per o iwiiglesa transmitireerive el (WIRLDIor exehapging a message via a
wp&ggg 'J@rttftﬁ&ow %&?&ﬁ | Det eFé’Q rba§§” dilRe asé?é“?h%%s?’ 'ogre%ﬁg on

a contro
dlﬁefengtreqmbrlcmssmedNERUaududlabl lity notification (AN)

{ { t
ChanieirataeBr tof 28huBg 8 apae Uhis ot L Bl ortrghfdb: and
i ndi cqtentidliat configurddiidlsend dn avdilabittyanotifitatiohe AN) message to
Hclearhand amcmees VTR ofe Prfrst bl whichithe efigted WTRU
FREANS t6 NicHRS thald ke WITIRY wilsiot BetavaitabWl idUetéisé dat, bnd send
21. The WIRU of claim 20 wherein the co Ef”m b%%
a packejwirelessly ta ardestination i RWdpcated fnea diffe Yia a second
Contrg*vh%httﬂi‘e a&emgﬁ&{wmu flen¥B8Y, Wwhereby the

l'er sends the (AN) nmessage only if there is no
common channel. 22. The WIRU of claim 21 wherein the

goNt r'Yid WITRS of @MHirh 0 wHereth webrﬁmemcdoergmdttbejetermme
destinati on WIRU via the comon channe Wm

wheteh thesaris @ compen ehannelrpith Jhe cﬂeﬁt"i'ﬁt@? .mh%fﬁev the
&ﬁ&{u@# detidsitRe @?{mgga%e otnﬂ/ ifilefs i eEconREM @harﬂi@l

acC

now edgenen been received for the
packet, if there is no ACK received, determ ne whether

221 etThe MR ofefid3) avhefdin Yhe icﬁhtﬁ"o%ﬂ(k dohfiguted ®di8kNd the
exceeds atine limt, and if both th retr count

Backeb s thendestiagtign IWTRY Viathe, FRMMPREhaptieh I these g common

%,% |imt, discard the packet. 24. The WRU of claim
mhereln the controller is configured to resend the

packet while increasing the retry count if both the

23! I YTHOWTIRUI o€ Slairt22ewheeth trfeecdr&rfollsfr isi ¢oinfi ganed tb hdetermine

t t d t t
WoaRer 87 SEKIEMISIE IR AACH) DHS RS ISR TOF e Raisktyf tuere is
hO AL PEB; \}é% WeRIriifle WhetheK A0et§ dGBREBLcdedSta rdiAslimikeind a

received for the packet, if there is no ACK recejved,

e @pnmr@om@t adimelimigtang l&b@thtth%k%t@éwné exeqqdy the Fetey limit
Qﬁk?th% Hé@?tﬁﬁﬁ%eegfé%ﬁﬁﬁe%ﬂlﬂ Hﬁcéﬂd%é pgé\&ﬁ. if both the
retry coun S the retr mt an

excee the tinme count
exceeds the tine limt, di scard t he packet.

24. The WTRU of claim 23 wherein the controller is configured to resend the
packet while increasing the retry count if both the retry count does not exceed the
retry limit and the time count does not exceed the time limit.

25. The WTRU of claim 20 wherein the controller is configured to determine
whether an acknowledgement (ACK) has been received for the packet, if there is
no ACK received, determine whether a retry count exceeds a retry limit and a
time count exceeds a time limit, and if both the retry count exceeds the retry limit

and the time count exceeds the time limit, discard the packet.



26. The WIRU of claim 25 wherein the controller is
configured to resend the packet while increasing the
retry count if both the retry count does not exceed
the retry limt and the tinme count does not exceed the
time limt. 27. The WIRU of claim 20 wherein the (AN)
nmessage is included in one of a control frane, an
action frame, a managenment franme and a data frane.

. THhe WiRY of claim; \Q"rermetheiq?ﬂ%fﬂ'&éf(l?x@"ﬁﬁé&%‘i@%“?s@“d the
g%kg!e't‘%ﬁe Iridredid ﬁg%e "i‘etW &ﬁﬁ*\? ﬁ?btotﬁ‘ {haTBiry Byuﬁt'db% fnof &xERd the

a uni cast of “claim27 wherein
tettiy limiNgndhibe dimpecqunt ﬂn@S netexceed tﬁﬁém@ﬁ lingitheader ,
preambl e and data portion of the frame. 30. The WRU
of claim20 wherein the (AN) nessage indicates a tine

2%r i othe WIRY pkclaim lem"mﬁﬁhﬁﬁﬁﬂa%@ ineludedyigrgpe of a
gcﬁwetwgﬁﬁ,guaﬁscm e3ma Qﬁ o akd 2g2mber ei n

hessa |cat es € assocCi at ed WIRU
shoul d not send data until anot her (AN) nessage is

seNt fiiy Vg’;l;ﬁg ot glzzﬂn'i‘@t? vHé?elﬁQHé QRNWY—B'S’S Og?e RMAEIL@R @ drfe of a

recei ve U of claim?20 wherein the
prawyicant framee Multisagtfeame ﬁﬂ@amqaéhfrafégardl ng the WIRU s
pl anned activities during the peri od that the WIRU is
not avail abl e to recei ve data he WIRU o

26 wiEroPA R el piaiy 2oihessis the (AN mesiaa Giibgigdedyin ond of a

e sendi ng a packet to
H%é‘dé\%ﬁreéﬁﬁ%dr Thetaﬁﬁéﬁwﬁfmﬁ fg?ﬁné 33 wherein the

controller is configured to send a clearto-send (CTS)

80.2aMETHOWTIRR ¥ Elbim 28 Wheféip tNg AN pinessajenindidateler tehe period
the controll er is confi uredﬂ‘io send a cont g\{n,}%@n free

that thecassesipted rVélIBMﬁhoP qt sene daid tethe sics, any
WI'RU.

31. The WTRU of claim 20 wherein the (AN) message indicates that the
associated WTRU should not send data until another (AN) message is sent to
indicate that the source WTRU is available to receive data.

32. The WTRU of claim 20 wherein the (AN) message includes information
regarding the WTRU's planned activities during the period that the WTRU is not
available to receive data.

33. The WTRU of claim 20 wherein the (AN) message is sent implicitly to
prevent the associated WTRU from sending a packet to the WTRU.

34. The WTRU of claim 33 wherein the controller is configured to send a clear-
to-send (CTS) frame to the WTRU.

35. The WTRU of claim 33 wherein the controller is configured to send a
contention free period (CFP) reservation frame which does not poll any WTRU.



36. The WIRU of claim 33 wherein the controller is
configured to send a hybrid coordination function

(HCF) controlled channel access (HCCA) frane which

does not poll any WIRU. 37. The WIRU of cl aim 20
wherein the WIRU i s an access point (AP). 38. The

WTRU of claim?20 wherein the WRUis a rmbile station

é STA). 39. The WIRU of claim 20 wherein

&nt riha WIRRfsclain 38 Aneriels Higg SORIECIIRR d$ caaﬁ%vrﬁ% tgesend a

%@%{fdﬁ%ﬂ&ﬁ fhha.o%ealacuaﬁtcb%ﬁéﬁ%arﬁweawé@@I(ﬁccpéqrame

claim 20 wherein the controll er announces
whicbid@eahetmikarm\élﬂﬁéb upconi ng of f-channel tine
peri ods, whereby the controller sends the (AN) nessage
and accesses the second channel _in accordance Wltpé.t he

gehedheWTRY Of clgim 2R vherginthe WERK) i3 ag ACeFRAINHAPY | v

as herei nbefore described with reference to the

acco n ures. 42, Th U of cl a|

$6 5ot B IR st wheisine WERDTs Benshibgton &l Bhc
to the acconpanying figures. O

39. The WTRU of claim 20 wherein the controller sends the (AN) message as
when data to be transmitted to the destination WTRU is available.

40. The WTRU of claim 20 wherein the controller announces a schedule for
planned upcoming off-channel time periods, whereby the controller sends the
(AN) message and accesses the second channel in accordance with the

schedule.

41. The method of claim 1 and substantially as hereinbefore described with

reference to the accompanying figures.

42. The WTRU of claim 20 and substantially as hereinbefore described with

reference to the accompanying figures.
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