METHOD AND SYSTEM FOR PERFORM NG PEER- TO- PEER
COVMUNI CATI ON BETWEEN STATI ONS W THI N A BASI C SERVI CE
WGOER107/03801] FI ELD OF | NVENTI ON [ 0002] The pr esear/us2006/042594
invention is related to a wirel ess conmuni cati on
system Mre particularly, the present invention is
related to a nethod and system for perform ng
peer-to-peer wreless communi cati on between stations
(STAs) within a basic service set (BSS) while
mai nt ai ni ng connectivity with an access point (AP) in
t he BRESTHOIWABID BASHEROUYR PERPORMINGEPEER-TOPEER
di f f er enCOMMENIEANONR BBEWEENBTATEONTEWITEIN WAN) .
One is an infrastrugtgNEgoOirRWANIETHh | ncl udes an AP
and a STA, and the other is an ad hoc node W.AN whi ch
i ncl udes only peer STAs. The ad hoc nbde WLAN i s al so
a1l ed an i ndependent FBED OBBSYENTIOOS] Figure 1
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sPstEmSt Mobe! Tﬁa@ﬂic@lk(ﬂﬁr,efhe( DRkerdtl thvention BSpelatéd t¢ armiettholyand

APs 102a, 102b, respectively. In the infrastruycture

syvem far merforming peembcpesr SvigelaeT sYREURcationobstweers shations

. 1) i» i . AP < |
GHED PR ST E0A0 oy LA (BT b0 5 ARl i o

ate@syvpoidd (ARpinpelekBSS. t hrough the DS 114. If the

packets are destined to another STA, such as STA 102b,

i nside the BSS 112a, the AP 102a, after receiving the
[peoskets fromthe source BABKGR@UNDrwards the packets
over the air interface to the destjnation STA 104b in
[0004] BSS 1Hlpere Frpetwp ofifferamictypsreofpgareless local sgen network
(0%, Diie ehind prtrust Doa VT AR SALOPREHEISs p AP and 2 STA,
ahddhre otler3d Aniad hdeenBRSVLANwhidhemcBifas oniyt prer $difs. The ad

nosdode WLARK 1MGES LGled Wn independent BSS (IBSS).
[0005] - Figure 1 shows a conventional infrastructure mode WLAN 100

including two BSSs 112a, 112b which are connected via a distribution system
(DS) 114. The BSSs are served by APs 102a, 102b, respectively. In the
infrastructure mode WLAN 100, all packets generated by a source STA, such as
STA 104a, is first sent to the AP 102a. If the packets are destined outside the
BSS 112a, the AP 102a forwards the packets through the DS 114. If the packets
are destined to another STA, such as STA 102b, inside the BSS 112a, the AP
102a, after receiving the packets from the source STA 104a, forwards the packets
over the air interface to the destination STA 104b in the BSS 112a. Therefore,
the same packets are sent twice over the air.

[0006] Duplicating such peer-to-peer traffic, (i.e., sending the packets sent
from one STA in the BSS to another STA in the same BSS), is an inefficient

usage of the wireless medium since any peer-to-peer STA traffic within the BSS



usage of the w rel ess nmedi um since any peer-to-peer
STAtraffic within the BSSrequires twi ce as nuch
woaochwissiok conpared to traffic to or from a STAOUNUSRME/042594
the BSS. [0007] In order to solve this problem the
rddfifes§Qce dsirBuek bandiekith comphradeodedffiedo dr frent a lSTAkoutside
setup (DLS). Wth the IEEE 802. |lie DLS, a STAfirst
thewBPPates a direct |ink t hrough the AP and exchanges

[(g@gl‘et S WhbPadith %51@?%%5@1@%& Yhe HERYE 802,116 BrdAddFbRature

11- based W.AN hin a BSS share the sane

cdlimm }dnk hﬁim:pe(iDLE()q %th ﬂBQ@FLHH 80 tlg DLSga Sqvfimst tnitiates
t | ffi
S PR B s LS et

Hlmkrteﬁ :ih lalh IEEEES(DB 1D?baé%ds‘éﬁ,[ﬁ$,$'rfnﬁwﬁﬂﬁim a\B$® shinesthe same

imtation to a single channel , .t

frﬁe@enqyd:hgee? fireaf BPR channel B@%CQW&%& B’Z r@%ﬁ?&%{‘% apg all
%E%tﬁ t@&tg@ %@ﬂgé( %@meélnd an Mﬁ@ﬂaﬁi/c Bet&rel $MAls), must

For exanple, a conventi onal
st1EEBE sSﬁ)lQovIeIr thoBSSehandel. Bfich whis/linidatioretabsingled3SS channel,

t.h 3
(51 BB0k e FRpt a8 R B OB, Bl A SRSy o sinae
fidghendyhenaél is ﬁnﬁmﬁb)aﬁhetd%@rdlhuﬁb@@ipdt aytlieB S@ gFelgatample,
throughput JEE Furt hernore

arraREeRS 115 prRGERn BsshivibRed b able femebport more
t}?%% |39 s&?ﬁ%ﬁ%ﬁrf‘he Eﬁ’édlﬁﬁ’lrh\é@égs'ceﬂlﬁ'bl ®EECS fe@falf(b&\resgondmg

etween STAs and AP), the overal
to adieb damme o( i ditepspEiche physiaal lopen) eeedsiaje thuoughee) |

i td det t

OREET T or diensme of 5 ramatl U piiee B S it b in o
cBbvedn@ionab l[EEEe@(Iﬂ 40 ansyswemt Emr bdnv@hﬁﬁh&l BSS traffic, (i.e.,
interference t o other. STAs o ng on e

i Reiaon S AbGsk W B B THUBRS EHto S v?%ﬁa@%s canbe
rbRSo1 P'e%el(f?ﬂ})g §s dIOURY ALy d%érﬂn% byd%[ée NAPNGa01d Fdife.

position o parti ci patlng the interference
1ntm@eemsangabﬁdldo38$ ﬁzahereafacmtﬁ@amqvt %r@mbﬂlérecelved but

ferent toth |nterfe a t
L i Pl g or SUG THASENpfpe oA same channeD i
detdrafihed B GOt ANYSTAlsSradgRndxha m@’mm@e eiﬁoxshmmwﬁﬂn DLS,

have | arge negative effects on net
dpEgEilggg)gnl’ghesggql’@% of the partlc{}]:)atlngV\g'fKS,Ct% ai(:11|t<te erence range

associated by a pair of STAs can be quite different to the interference range of the
AP. Interaction and impacts of these different interference ranges is complex and
has been shown to have large negative effects on network capacity in IEEE
802.11 systems.

[0009] Moreover, with conventional IEEE 802.11 systems, peer-to-peer
traffic cannot be off-loaded to a different channel than the BSS channel without
the involved peer-to-peer STAs losing layer 2 connectivity to the network.
Trading off layer 2 connectivity for capacity is not necessarily an attractive

alternative, because many of the devices in a WLAN environment need IP
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[ 0009] Moreover, with conventional |EEE 802.11
systens, peer-to-peer traffic cannot be off-|oaded to
wa 207io689ent channel than the BSS channel w t heat/ushme/042594
i nvol ved peer-to-peer STAs |osing |layer 2 connectivity
conQebtdty 65 ¥agort FaRehNgrofdes. Fyeex@mple)acky irecdiyinger video
ca€a0|ty i s not_necessarily an at%&a&ti £ atﬁﬁéna i ve
plpslanks oy D (Heyeetqud snqtndewpieat @HiRer Ok ifion ddides:
LD Mt PRI ' i con@ectivity to the
S e N S R kA A
ABPlimipiies desihgl thoposdibilityoeftsupportmes Bl/Beivi¢es, excepl] e on-going
recomendat { ons, or the |ike during playback. Losing
PgezyharPesr BN HERt i vity tothe AP inplies |osing the
[00@6P1 bi | ithsr&bres RPQESFdble B Prowas ¥ inttBodankptistérh or peer-to-
on- goi ng peer-to-peer services. [OQlOé%ﬁgﬁr fore, .it. .
pées ieelesnesmemusSALon detvaeqarst hos walkdn & hyjle maintaining
- el %ﬁij [ WeepsSTAs wit hin
1a$§§§§§§8e§ﬁ‘§{v,n§/’ Jr?% Iﬁtﬁ g?%%lng a‘i@%‘ a%q%lg%tﬁect [ §|§t y and
manageabi ity with an AP in the BSS. [0011] ' SUMVARY
0012] The present ‘i nventy ' | ated to a nethod
Kgﬂgfsysten1for perforninéhgggﬁgﬁg?peer Wi rel ess
[0eaBuNI Catyd0 Pré&@ﬁ%@ﬁbtﬁfﬁﬁs id1 rélageds 36 Bisthodidnd system for
mal htai ni ng layer 2 connectivity and man ahiljty
peonming DAPT Fmpedievingess camsBuRication hetwaen A Anip the fame BSS
t.ination ' -3 f '
wREE b ER B LORE Bt BaGA ARG DG AT the
BESe AlesincaSTiA) an AP and heleBtifatina SAA| negayiateea MIFF dragnrel for

froma BSS channel used for. co ni cat,i on bet
DOYA o ZEH- BT oS TRUnIoRig o BT BE SR Cheo Tt B the
46astdtiat $PA. BRADISThRahENHEY BE aiffdrentfesh a BFFdhanasl ised for
on the negotiated DLS channel. The feer-to-peer

comafunieation hetweemtheAP enal egich PERePTARaRhe pouree STA and the
S ch t ' t.d .
ngsLtmé:tlo%r@fA %hen P! %eﬁ%%@?@%{r}ﬁﬁﬁﬁﬂﬁ onithk !lnﬁgot 'It,%g PLS

nsuring Tayer connect e APto the S
chOMA] B ffer DEPER RRHENsCETadedRAM e t0deaneki(gor BLS
c&aggﬁyﬁhgn &?enll)@ E:lllz?nr}l%ll Wlllli]lfe rsgﬁ'lt ernlél(ﬁ'ilﬂrg ?ayrg% %%p%&ﬁ\zity from the

AP to the STAs.

[0013] BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Figure 1 shows a conventional infrastructure mode WLAN.
[0015] Figure 2 shows a signaling diagram of a DLS setup procedure in a

wireless communication system including an AP, a first STA and a second STAin

accordance with the present invention.

[0016] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017] When referred to hereafter, the terminology "STA" includes but is

not limited to a user equipment (UE), a wireless transmit/receive unit (WTRU), a
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[0015] Figure 2 shows a signaling diagramof a DLS

setup procedure in a wireless conmuni cation system
wonal7wdsaeg an AP, a first STAand a second STAI RCT/US2006/042594

accordance with the present invention. [0016] DETAI LED
filkS6IRh3bi 1N ubEcribd lﬁ’ﬁEFa k) W%Mﬁ)é Gﬂdfil]lceW@able of

referred to hereafter, ter ol ogy ES% |ncI
oparating Hyt 2| VHelsss plawgorug@pt r(r )to erea the

té%mﬁ{ﬂ%éf "%Paﬂm&ésrlﬁﬁ% Y6t Hiited (VERM ) se S‘%Qh&?da Rbde-B, a site

criber unit, a pager, or any other type of
catgyolbar, mamsbbﬁleoftymodrlaterf@mg]deym med wireless\envonneent.

r ef e Q hergafter, .the term nolo
QST L es Rkl B R Elentif For i RAg KR ecpPbapted into an
il¥esiert6tl circeitt(BCLromnbé eblfafure®in Anyiraiih empypiRgH multitude of
interfacing device in a wireless environnent. [0018]
intReconpegtingEeOrEOneRES. pr esent i nvention may be

[d(ﬁ@fr por "’Wﬁgn &b el Ro hBMEHBCthetbhhitd éy: aHﬁel" refers

configured in a circuit conprising a
to theecloomed ased y ctheqﬂd?mnt}m BSBao I:QJ]nMranahesﬁ@h rl’sdassomated

her ei,naft er. he.I noI annel " ers
SRS ahA o Hhioaloks DR SRR S Yoo ES e AR ol e} Riuded by
tivd BirAist ﬁ»r &ﬁéﬁ%@i‘&@-p@@ﬁﬁoxﬁﬂﬂmﬁdﬁ@mb&r Ia Abé Q@xyvenﬂoﬁal WLAN
channel" refers to the channel that are used by

SI@F%@, fipeluding FEBES02t1dedde? sydamibe t50ehannel %Sr%lme as the
%E;%lleprl%lac&é%ﬁ v%&ﬁ%e éiré%‘éhﬁ'ﬁh@ﬂtlﬁlﬁ%ﬁe £98 chal%le%%y be
syst e

annel sane as DLS channel
differexicironiahed b tharred apd dahmtmambeml’aple BhS cBssels in the

R A S A R
cddsdinatively, nore than one particular pair of STAs

rm%%use one DLS channel, [0020]. 1 n accordance th he
W2 ent | Imaseendgnce withghe pessen eﬁﬁﬂn’aﬁﬂp%Pofr%:\é%ﬁ pnd gn AP

nt@%(gk%_? AS. %%gﬁeéﬁgfge%ﬁtgﬁ[g& ORI RERbh %@th(%nV%;STAS

I'S negotiated, the S :
Queef then P& dhanpebriscmﬂmj:mteé,t ithe &TAsh epem&)gmt i reeetio-peer

chLHapaéJ&lS ¥ h? E](g)l{ %n gﬂenf?%—c%tg at @ %&%hfogﬁmumcate with
eH&1 bhdl Bireetly #iithe Bogotiated DLS channel while maintaining their BSS
association with the AP at all times. Layer 2 connectivity between the AP and
each of the STAs is ensured so that the AP retains full control over the STAs.

[0021] Figure 2 shows a signaling diagram of a DL:S setup process 210in a

wireless communication system 200 including an AP 202, a first STA 204a and a
second STA 204b in accordance with the present invention. The first STA 204a
identifies a list of suitable DLS channels among all of the available channels in a
BSS (step 212). The list of suitable DLS channels may be identified in many
different ways as described hereinafter.

[0022] The list of suitable DLS channels may be stored in a database of the

first STA 204a semi-statically. The database may be management information
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association wwth the AP at all tinmes. Layer 2

connectivity between the AP and each of the STAs is
wenswrrsshso that the AP retains full control over/ushme/042594
STAs. 5}021] Figure 2 shows a signaling diagramof a ‘
e (MEBpAKemnediysly? tioe ligt of sm?aéﬂ@DLSc@wmlsaaaycbﬁ set by the

SR 108 AR A B B

(EFEDMR),i exctendiétk nﬂanksp ﬁﬁ/gua@éaxu»ﬁ@nbr feqaiszaﬂ?eﬂtl aerointerfaces.

ARSHREEDy bs Bacrl st 1L chignelog) be aft 45l & astgork

1B RANESh EntBRYitP ferhGR1S by hﬁﬁg 'aQoﬁﬁMnE’étﬁJ x%mcol’\@ﬁt% §§s1g1ple
descri bed hereinafter. [l st sui tab

nefwaremanaggmiet protecet( )d@ﬂ&baweoﬂ (mﬁlelgher)wo@m ora
b nt
15045 PR Bl Wnslpe L Rva ARRSE B e o Vot

[6023]abl e Dh& STHapO4, membﬁ bse:bnﬁguﬂeﬂe:owﬁeék me abgvlar or
usi n ser, I nte ycn.a ertext narku
W%ﬁ?ﬁéﬁ@sﬁﬁﬁq@wda@@gﬁtﬁeﬂuﬁ?@%ﬁbslCgﬁ@[!@@ and ;@sﬁseddqarameters

RfHHi%Ed $Rtthe $AIA’ H&t%‘b%@&e%lte%&ﬁ{'rél?t th\éeém ztdzla bo$h ny be
suitabl e DLS channel s may be set

aenfigyeadeter chenki o1y arnegulae| oy ﬂm;ggamdﬂgasas cfompdmatqfcthe list of

|, e k I
PR DL S R 508 BB Bt B AR e
D ¢ Pttt b e
36{5128'12‘2 lu tﬁ% §£P%P§5 ring %ﬁe dle%\gl%%t ST@rZQﬂﬁg@?S@?’ qsf and
dvBRiatEd tROERadleR SRANMIL $n QHQ By %&q depede | Vefeq{ncinﬁd criteria

contained in the STA s dat abase terna
iggindiey hut padimived td ehaandl |ogmpe.ucy, mtetferdnce b?weh or activity by

b f the |
AEBRA BRI ISCSHaER St SRR Phod D2 i
baead)bm titosvabastton ¢fibe dlaride rTlgd iﬁx\sg BYA g0ae nﬁa}fﬁde dual-radios
y observing and

04 nerate the |i
t8\9 ‘?}X? PR eY%é‘ aﬁﬁﬁéﬁgn? ls pHerdsgyelyrgie fiyst SCAAamay use
HRSEAN SRR tEUApAsESor {1 BIPEORINR] %Vé%'ai\.gﬂle @tﬂer} chgﬁnels or

BSS based on predetermned criteria I ncl ng, but
usenidesd-tosend h4ahE)-tosedfipand y eqitivatant e meenhaniswe| o oobtam

n?%ggﬂz%e I ({gﬁsé}:ll%-g{fe%zrét%glfue gnﬁﬁsf crr}gg)%engctli]éaﬂ]srr]nelss1ong g]n the BSS
channel.

[0025] Alternatively, the first STA 204a may determine the list of suitable

DLS channels by randomly selecting channel(s) among the possible channels in
the BSS.

[0026] Alternatively, the first STA 204a may obtain the list of suitable DLS
channels from the AP 202. The AP 202 manages at least one DLS channel and
administers policies in the BSS. The AP 202 generates a list of suitable DLS
channels by using any methods described hereinbefore and sends the list

containing one or more suitable DLS channels to be used in the BSS to the STAs
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based on the evaluation of the channels. The first
STA204a may use dual -radi os to observe and eval uate

woOher7osmemel s. Alternatively, the first STA 202aTnB006/042594
use non-transmi ssion tinme periods on the BSS channel

20 R€ 04RO BLiOH AN, tﬁéﬂﬂﬁﬂﬁhf iRfudégfrefiremdeviabu@dotleach or a set of
C‘i’S -to-self and equi val ent chani sns toﬁgbtaln

emtwgmm thalist. Fheilish of it LS harRelsen Hoe BES maaghy signaled
a%?{g rn aP?%/cgp%aﬁ?%’e |Or§§?e é%gg%mﬁla%p%%hg? 1#10% geSponse frame

ot a1yt othbr frainiea e fobBeahaynied manpgematbirames eh actipmframe, a

T CHEN o KU S ORI ON N

S'|I‘A§t 2044, s B0iBRDEEh &L DyC hRpRbStihg/araltibastg 202by TheicARling.
manages at | east one DLS channel and adm ni st
c}e}fnng an

PprElf&bﬂ)ést ienfirsteSBES04phebtaimsotie Hehiom éhe aAF 202
suit al
agsocia Bg}rp&eﬁu‘f‘ggpﬁz n(Zl J}%{Hg%@ﬂPw 138 aqRe HigsCr i bed

ore an 1 St contal ni ng one or nore
[cmw; abI e IRLGlditian el thet istoef DESdcliannehs tBESAP 0emay send

204 04b. t
o anaan B OAP A ER e lEn it R s 3 9 B, The
c&df%n’aﬁ&? 1£fo§ﬁ1a@ifon51ﬂbﬁﬁbé epddli® wdrtanmeed ton nidlﬁ BebneEPLS

signal ed as part of a ‘beacon frane, a pro

cambtysmrﬂmaﬁ@tedan the BSSi multbeharag) MCWHEYSPE‘%@ in the
B%ghgrrldf W tlnjlr&e &@%}Maﬁﬁnﬁs rggg ?egﬁarfl{e@ Heces@times,

rame, a’con frame or any
qQbtigr oftsgpeico(QdS)awttingsh ehdrirsd acaeps b@heslaiﬁs fop 0BT, gmsmore DLS
€O4a 204b either by broadcasting/multicasting or by
%ting. Preferably, the first STA 204a obtains the

2) f r onrRd@r ABTAGD 444 hbM Sordld 2A9ES %(?idsﬁﬁleﬂéacg’éetd bh AP 202
soliciting the AP 202 to send t list 0027

0 Fnitieth 2 DB sebup hE npgebiatig for the Rhmrbpanel wigh ghe 25202 and
ARSI PP, DTl S Ot ot
stitbblenBLiSo ahamedlsidesposedt by shedirst iSHA élD‘liaofor a peer-to-peer
TR TN S SO U AT W
nﬁ%&ii&&%ﬁ%e{@%;‘e%%&ﬁéw @hrielemclufedrinethe list. The
preference may be indicated implicitly by the order of the channels in the list.
The DLS request message may also include a switch time indicating a start time
for the peer-to-peer communication on a negotiated DLS channel. The DLS
request message may be used in extension with the conventional IEEE 802.11e
DLS request message. In such case, the list of parameters is to be understood as
an extension compared to the conventional IEEE 802.11e DLS messages.
[0029] Upon reception of the DLS request message from the first STA 204a,
the AP 202 chooses the best DLS channel and synchronization schedule (step
216). The AP 202 may select the best DL:S channel among the channels proposed

by the first STA 204a, or may reject all the channels proposed by the first STA
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qual ity of service (QS) settings, channel access

schedul es for one or nore DLS channels. [0028] The
woioE0s89A204a t hen sends a DLS request messagecraamosg42594

202 to initiate a DLP setup by negotiating for the DLS

2054&&“&&& gt hBe AR 203 @A¢ rhiiatEacien dwh ist26duitaile DLS
request nessage, i ncl udes th]g [.i st

chounblaisie DEBach damerslipy OyBdist BOTRSE PY e FawSEh 2g4a to
selsl 5 BRRE DT SEpREREL, TR 67 Bpllab b1 v AGAR he Sl Amels

avdilabRyiante BeSget ba ppedetehained csitena l'lmtll‘e@l'lngnbmﬂmot limited
list. The preferen

d
e B IS o e (T S AR Lo
chi¥neRY %@Maﬁbﬁ?h’tﬂlﬁﬂ 902 anSykdledt the MLS cldingel bﬂ@eda)n pre-

start time eer -t o- peer. communi cation on a
conﬁguratm:re d The ARa20k I mayHeseDpther cieapatienys (e apabidity

Sré%rtiaoglu’g %gﬁéé grgmv%he:}irtsp §T AN Q}ﬂi %@ecblﬁirggfﬁ@%rlb td Rlect

n suc case,
tHed e8P S dhangel. O be under st ood as an extensi on

(0RB8E ages T Poadyoisieris ket D Sehenna 41 thefaupposed by
t}ﬁ@%@%ﬁg z‘(ﬁxanf;]ﬁe@pfdcéﬁ 219, ﬁl%gé@ls th Reep 2RO thB a5 262 bdjects

and sync ni zati on schedule (step

thtié%BLShc'HwnIAl@ Roposedyby she frstt HEAR e, thes AdhgAAsendhigriglsS
e channe
reﬁg?%mg&fslag% R(P {}teﬁfo rﬁﬁ gﬁT@l 264&6 s{éé) déll?) %ﬁggﬁf@r s‘ﬁ é@ﬂ’lessage

S 'propos Tirst
mAktifElaas hlst yf DLB&hAHnEE%rnmsedbylthalAﬂP 20% 'maDLSglesprnse

sui tabl e DLS chan eI s and co t t
mepsAgepRBpBSRIlep 4 brnpfive swibeh b ' ; ot\églbé’c e Z@Q&the
sx@ﬁg}] ﬁigfégé%ggeasit%&‘aﬁy AR A2 S’IWZ(QQS@ ﬁéﬂ@ac@éﬁaﬂéﬁ MhaDL.S fegponse

. . : e In the BSS based on Eredeterm ned
mBB%&tgeﬂnaV inebidedi mgmhbmlsz@@n sqhefuledndisatiagfime schedule for

a5 &a'é‘f%%dz%}gr%‘%pg %%%H eéﬁ’Asz&Iq 9&&%}1&%&1& f?JIﬁSth%nDLs

rnati ve
cﬁﬁhﬁa@ to tHeBER thaedl fie theaseposerof BSSGmnheg:umm poe. thé'ms is

AP 202 may. use other inf
Aol e P 148 S SBL e

GRPNd STHARRARCLPE SBIMDLS fé@p&fb@&n@b@é’iﬁdﬁﬁﬁhg an alternative
suggestions by the AP 202 for any of the DLS parameters, (i.e., DLS channels,

switch time), the first STA 204a may accept the DLS parameters proposed by the
AP 202 or may terminate the DLS setup procedure. Ifthe first STA 204a chooses
to accept the alternative DLS parameters proposed by the AP 202, the first STA
204a replies to the AP 202 using another DLS request which includes the
accepted DLS parameters (step 220).

[0032] Upon receipt of the second DLS request message including the
accepted DLS parameters, (which have been suggested by the AP 202), or when
the AP 202 accepts the original DLS request at step 216, the AP 202 sends a DLS
request message to the second STA 204b (step 222). The DLS request message
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[0030] If the AP 202 selects the best DLS channel from

the list proposed by the first STA 204a, the process
watm7pssogeds to step 222. If the AP 202 rej ecPETUSE006/042594

DLS channel s proposed by the first STA 204a, the AP
in(%ﬁﬂe§ ag %’ééasﬁ o%Sf gﬁeﬁb@ﬂ 9. SEsaant stlected ey ihesAP 902, 28%kch
(ste . e response_nessage i nclu
tlmess@Pq%edﬁst%é%%}%s apﬂc?p@%érwzf?‘ﬁ@ Atedyly }O#ﬁﬁe Brt STA
20&SARNGR s@&ﬁ?@&}%ﬁb'tg gjngglg btk BbEAHAA].Y 8hS¥hdl €4the BSS

t1 me suggest ed t he I'n the switch tinme
ctemggbfirdlie pyrpdse of BSS cogTiedddty ¢nrertbe Do yptelitde. The

0BeReae & 1ok Gy BER AR R e By B AR b ebnls or
ti%%@rﬁagb lit1ed3e theBeaRbA iRBARS, Ce.S VbW itth baklevbyobebiwens), a

channel  to the BSS channel for the purpose of BS
dwelhriame (o1 time mesiogneomthe BSS élfl%f}etl?l' g pIremagy BBn&’@SBSS

o ude t. SpPon
SRR AT 0, BB SO L PTSAes.
sﬁfanldtimt bncfj; t'tnne attl)ﬁ grmivsios perjeds flenesibing Wh'ﬁchAﬁmEdBterV als
(0] e t , . .
ol b2 B RIS s o B AR i i
iI%L@fé)%I@%}@ﬁrsﬁ S‘I@g&ﬂtlﬁ?’sfeutilﬁi @A%asﬁ;?%td t&xﬁﬁ%ﬂﬁaﬂﬂ@@.
setu roceaur e, e first
(CR8Ekp; 1 Rabon wecrinhel the DB agpanEecreoTs SISt dapemises i
tha%rﬁ’%et%ﬁécrl %@gzb&ﬁ $d wﬁﬁﬁﬁ%gﬂa%céﬁg f%tlg S%ef-@o-b&fi‘ &%ﬁgﬁ%ﬁgbﬂ @nd

request ichi t he  accepte
nparsapporthe DitSomrag@ters pdaiRaed bipthe ABLOR fitep P24 dhe second

SR BeS cep A TSR WS B B AR Bl o
r&bctMIed theaAPAR0202ep22@Pt s the original DLS request at

step 216, the AP 202 sends a DLS request nessage to, .
[R038] secordél thy mecauSTAt 20y pejects the nsesto-pgek ggmmunication
Lpc! f
~SERS0 P2 b RS ool 51 S0 Rl ety S1sp st
DAR 128onsamieszage mclivadinigzajecaon teihed\P 203.dPptidnally; thetsecond

4a and t second STA 204b to,sw tch r
ST EPaRe SRsrd g SEieE oidle et 4 Emafeih s 0 sra
268 {9 488 klisdsYions €@ dniyerf DIS detup phitimete®) 3Fthdeond STA
synchroni zat1 on schedul e nay be gr ovi d%dS'RX Bi l:r)na
204k gqaqyzapsstl{ed?roposed DLS parameéters, the secon 204b sends a DLS
response message indicating acceptance to the AP 202.

[0036] Upon reception of the DLS response from the second STA 204b, the

AP 202 checks for acceptance or rejection of the proposed DLS set-up by the
second STA 204b and sends a DLS response message to the first STA 204a (steps
228, 230). If the second STA 204b rejected the DLS set-up, the AP 202 sends a
DLS response message indicating rejection to the first STA 204a. Optionally, the
AP 202 may forward the reason for rejection or alternative suggestions made by
the second STA 204b. Upon reception of the DLS response message indicating
rejection, the procedure 200 terminates. The first STA 204a may re-initiate the
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time periods) linked tothe beacon intervals, (e.g.,

sw tch back every N beacons), a dwell tinme (or tine
woeoi7edsgp3on the BSS channel, (e.g., remain onPChasBB&042594
""" channel for Mtinme units), or transm ssion schedul e

DI séthe mobéedobap@@by ré¢tmrging totsder 212.me, end tinme and

QGEAT T <o teRodesimnd Sa S0aB e e Pl eettin s BB ¥Bp Sends a
ISR REon 86 thedbli geinHlicaBinis HeBéptahse tmefﬁﬂssSﬂTéo@m ?Th@ @irst

second STA nust return to the BSS channel).

o A04z anil fhe second ST 804k thers pxecub theckesher Ag@ #pocedure
A

L L s T R L

chanﬁastatwatc& tnne,mﬁlatétllmn ﬁorbhem&cﬂﬁniml aﬁ]d:hﬁ 2ihe pdtieds (or time

seco d, STA 204 n se Sre nse nessage
feavais anepesitie n fl%é%‘b‘i ReabP sehedle on 1o the AP
[6@333]( st epPr2gRdrdan@O3Rth hhothle eﬁﬁ»@@ﬁﬁ’erﬁ%tﬂ@ﬂ)ﬂes@ﬁt ?rﬁzte‘ﬁtlon,

t he geer t 0- peer communi cation request or an

ipstepd obinithridng apaeredureior shdingena @Isﬁrlt\nlm%%/@dhhﬁ channel,
B3SO IR ABEEAU A b 5 LA Ry v
cggwﬁmcmfal BiSS dhgjnaeIGi ??ce Hd %l;slh MA/E(})% amsch ehetssemondl STRA204b
B3Rt drtn LS Fokith S BRY Brnsh pe ot 2 ST Rsi e, 204b may

rB %@%ﬁ@ot@b%@ﬁrf@f@{'ﬁﬂf'to 4 DESTRERNE. Bke gﬂé"ﬁrsﬁtm2@4a and

S response nmessage i ndicating acceptance to the

thagew[nd(ﬁléﬁk 20vagree ot DOS dianprk one 8f thespopbes ﬂtﬁnﬁ\P 202,
willeh S {g%egﬁﬁgff Ponéd e Kp é%aa%pge% '%% tfh% rsvﬁ e(B{tﬁQ %ﬁadnnel,

or Téj on o pr opose e secon
tE‘eFAﬁm4STAnc20&andﬁdat}m_&‘sebm&bc$fB£ ﬂ&aﬁusqg;aefdmi he pdetdbd-peer
STA204a (steps. 228, 230) he second STA 204b
CP%ﬁn%we%tg%‘élaLSES%g?ﬁ%ﬁﬁd Qﬂé 2 sends a DLS

[0G3HONSE PsSa&ed Bl B8l DU.ST &eRitlel, Whel AP DM ina§limplément
204a. Qptionally, the AP 202 may forward the reason

different J®@§1mm®m1@|mgardang Vs pueirgentd ofnthenBllS dhpnpgls to be

RSP AP Bt s P AP0

different D‘IjSScha]ihel for aHbcdbe A szibéalmylyrmquasntéd IS linlefd SDLS
et ugl 131 1s a reaedy aqf())c ated 15 ;* another a1r 0?.%%%8212

[0040] The DLS channel may be a sub-channel of the BSS channel. For

example, with a 40MHz bandwidth BSS channel, STAs may choose to set-up a

DLS channel with a 20MHz bandwidth similar to the IEEE 802.11n legacy

support mode.

[0041] Embodiments.
[0042] 1. A method for performing peer-to-peer wireless communication
between a first STA and a second STA within a BSS in a wireless local area

network including an AP and a plurality of STAs.
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[0037] If the second STA204b accepted the DLS set-up,

the AP 202 sends a DLS response nessage i ndicating
wacowpssmse to the first STA 204a. The first SPATABZAMG6/042594
and the second STA 204b then execute the key exchange
[ edur e2.ac c At mgthod of EmbBogdRent1l, commprisuig the stépeof (a) the

ne ' e S, channel t he ecifi hann swit ch.
SRFRSrA SnE At fSHShq ST ndoR BT £ TS GRANET o Détbtilling
peé-toopkser (comrbtiieation Bétvdlef ha SirSPBTA fanddhe Bedohd STA.

synchroni zati on schedule. [0038] In accordance wth

{her efrbodiThenmetoditfemphodimart 2nybarainshe Dist ehapnel is
o b R S Sl B el g o

ofSiAa2®RAs.may first establish a DLS link via a

enti opal S channel . Once.the first STA_204a and
GRB <ocorh sTABRR MRS gt the BrbofFinaton % Hatesne the
stdparonelb) ene ikt LSEA SINS 1284 8ecorB4 BT RMESS ddf to-peer
ot her STAfor switch to a DLS channel. ce the first
canrppueptigrion tee BegosistedSPhSxbapnelyr ee on a DLS
M@ﬁmel, ne t isfi hGh .
[agr ee or {ﬁ'ot : Oﬁ&eclgggﬂﬁg%kﬁﬁfgg ogg}?eeégbéﬁ%%eﬁl\gggv%’ F@Ey%]fl step
(Ohespasesethe fitst $TA sendihg 2@dat IS révpiest ooszdageTio the AP

.204b. p rma er-to-peer. co njcation yiat
indiorBDLY P uhi-Rioeses T 1oL ar ot drart BrcDfsbannel
sbleSted HIRB ifirst $TEA APhe¥eBy B0t atthTER¢ DUiSfchahf8llis initiated by
deci sion policies regarding its preference of the DLS
tho ipstdPLS requast gaassageror exanpl e, the AP 202 may

cate gach i i.f
P AR EafboBloiens & Sliiefh e LIRS flfgmeters
ihdlade b ewitcblt8ne madinating hatart $inad foradyLallinkcat ed f or

her pair STAs. .[0040] The.DLS .channel y _be a
@0 Channl  of Masueriod S el of the ERBPARBRE dpyHhgreih the
HONDIE.S Raget @té@sﬁ%ﬁnemaeys brefSefte BBSheUNO® SEarkie] e thd st if
a_DLS channel with a 20MHz bandwidth simlar to the

af b=t §99 Dl chanpels arpipgoded imdlee list0041] Enbodi ments.
[0049] 8. The method as in any of the embodiments 5-7, wherein the

list of DLS channel is semi-statically programmable.

[0050] 9. The method as in any of the embodiments 5-8, wherein the
list of DLS channel is stored in an MIB of the first STA.

[0051] 10. The method as in any of the embodiments 5-9, wherein the
list of DLS channels is programmable by a user manually.

[0052] 11. The method as in any of the embodiments 5-9, wherein the
list of DLS channels is programmable by using a communication protocol from a
remote location. |

[0053] 12. The method of embodiment 11, wherein the communication
protocol includes at least one of SNMP, XML, a layer 3 protocol and a layer 2

protocol.

-10-



[0042] 1. Anethod for perform ng peer-to-peer wreless
communi cati on between a first STA and a second STA
wWoR00TiIds®3BSS in a wirel ess | ocal area networ KPCT/US2006/042594
including_an AP and a plurality of STAs.[0043] 2. The
dQ@?ﬁlod of lenmbobhemsthod asimanyi &fithe embadionents 512 wherdia the

fidst %tl‘lﬁ%intsrfﬁe ?l@t apﬁLSh:?xaﬁﬁglg HbeoffIg@Ot I ating a DLS

channel for perform ng peer-to-peer contuni cation
B86%een t hé fiTFlse mSTHodofdnibvdimeniol] whkfein[the4d} pvides the

The t of .e di pen .. wherein the S channel |is
s Rt ot T BeTR Sy bY St Prnde mRulticasting and
gty t he AP and each of the STAs. [0045] 4. The

met hod as_in any of the enbodinments 2-3, conprising

[PReslst ep &% (bYhe methiddrastingny ofthe enteoddmentedl3SI wherein the
! a _ . . th
et P AR R in GRETR b &R0 AR il foeespgpsg fypme
afd ahessenhdidhmreniens@ frthmavherei n step (a) conpri sesht he
' ST i first, DLS [ to the
051 LA A S B Frbo 5SRO e
fiReSTAWUDEaiB: EhERAMBLSEU £5e 8Dy VhsbNEnd hhd Eva‘iﬁéting gh%rilnels

wher eby negotiation of the DLS channel "Is initrat
avaélablerigithpiBSS. equest nessage. [0047] 6. The nethod of

di ment~ 5, erej h ar a rs.incluge
[g%ch ti ?r% [ n%xltbcéﬁ %ﬂﬁaaa&s%r P gltnlaeéleqe;lg’r Wa%l Br'S ?ﬁl‘?}a’%mt STA
§valiBes the chaanaithased as at feagtynodf chbﬁn@’d&letﬂ%dm:m trférence
wherejn the first .reques sage includes a
IBYeg? 8’% "earf%‘é’%@fm?]f@%‘g“’éWa %ﬁ‘eﬁ%ﬁﬁénleﬁél? channgl. | gast
[0069]DLS chginnefise dbthddeliHE8¢ of ﬁhe_teﬂﬁ)ddhﬁtants[l%%ﬁ lyHrein the
The nethod as in any of the enbodi nents 5-7, erein

frbSTAgsep flugh-Rdio farrevplyadingatiie chaanélsal | y
0088, R oy AR Bl i
fosbFEA uses anMranahission tiine JterBSdéon[t00 IS ¢Bannd1@o evaluate
B érh&%n%glsi' n any of the enbodi nents 5-9, wherein the
[0061] 20. Themethod as in any of the embodiments 16-17, wherein the
first STA uses CTS-to-self to obtain a period to evaluate the channels.

[0062] 21.  The method as in any of the embodiments 5-12, wherein the
first STA generates the list of DLS channel by randomly drawing among
available channels in the BSS. ‘

[0063] 22.  The method as in any of the embodiments 5-21, vs}herein the
DLS request is an extension of IEEE 802.11e DLS request.

[0064] 23. The method as in any of the embodiments 5-22, comprising
the step of the AP determining whether or not accept DLS parameters included
in the first DLS request message.

[0065] 24. The method of embodiment 23, comprising the step of if the

AP determines to accept the DLS parameters in the first DLS request message,

-11-



list of DLS channels is programuable by a user

manual | y. [0052] 11. The nethod as in any of the
wentrdssmeat s 5-9, wherein the [ist of DLS chanRerAISE®6/042594

programmabl e by using a communi cation protocol froma
theAbtsendigaa senond G Biquedt mesmgeeb hbelserond Sddi nent

V\,here t co pni cation ot ocol,.
sy " oney | Sleesepg os 3t Sy of thd einimERt A Spuipive
tRe @tfe@tdfqpfhe[ﬁp%lerﬁﬁnes-rﬂﬁreﬁ@,‘t hBRé DS g Aradidtefintthe first DLS
enmbodi nent s 12, wherein the first STA obtains_the

request gresgas, Ehﬁaéhi%émsdmg SriehP ;&Fresmms mesgage tprihe first STA.
(GO0 Of 2@ M AR I o WD ehg%ﬁpwﬂa&\rﬁ dgs 5RS DLS

Schann stothe rs
réspoase aebsapg inchutles adbhatige DAG paramasdris m\gnc]r[ BebBle alltst of at

as i any of .th odi ments 13-14, wherein
l?a}?goP?i:{l%g? Pﬁ%ﬁ @‘ 41% uded in one of a
[dosREon frae, TheRhedhed bEsRBAEthdnt 26BwBa@iRthe alternative DLS
associ ation response franme. [0057] 16. The nethod as

PRPRIBSiETS inclyde #ﬁb@ﬁimﬁ of 8 switeh timp erdi¢atinghestary Gime for DLS

SRR bt o8 ol RagRIFsIRAE e

sdielutefon dble fifst&Toah didrtseddd SH& teswittinbadk todhe BBES channel
eval x)g[rse](s} % hannel s based on at | east one of
OPfH g interference | evels of each channel

[GoEY] act i vagy mhe%&%d 24 ns ahﬁ ofelnlvdnaehts J40PB mbBising

The thod as in any of the enbodi nents 16-17, wher ei n

the,atep) qfstfnesf,iert §§‘ésse@dmg p dbird ETe$ requgst aessage tethe AP, the
T t

AR g kD3R AE IS U R RL G e on e

ahmm&ﬁm@ﬁSmmetermug@st@hlsy the ABe BSS channel to

phuat e g Nerpchangel . 0061, 20, Hhe, 1EBO0.g L
second DLS request message includes DLS parameters which include at least one
DLS channel selected by the AP.

v[0071] 30. The method as in any of the embodiments 24-29, wherein the
second DLS request message includes a switch time selected by the AP.

[0072] 31. Themethod as in any of the embodiments 24-29, wherein the
second DLS request message includes a synchronization schedule indicating a
time schedule for the first STA and the second STA to switch back to the BSS
channel once a DLS link is setup.

[0073] 32. The method of embodiment 31, wherein the synchronization
schedule is provided by at least one of a time period linked to a beacon interval, a
dwell time on the BSS channel, and a transmission schedule for the negotiated
DLS channel.

[0074] 33. The method as in any of the embodiments 28-32, comprising

the step of the second STA determining whether or not accept DLS parameters in

-12-



first STA uses CIS-to-self to obtain a period to

eval uate the channels. [0062] 21. The nethod as in any
wohod7ssmabodi ments 5-12, wherein the first STACT/US2006/042594

generates the list of DLS channel by randomy draw ng
tieiiigl BY.8irdeghést égaged.s in the BSS. [0063] 22. The

net hod as in any of the enbodinents,5-21, . wherein, the
(0978l r equedt i N ﬁﬁn%ti‘f’grﬁgle@?b e 9RPLisipg Bhe step of the

sécﬁ%& gﬁ% seEnQﬁ%A sgc%nd_ﬁ]fs f@%h&?s@ ASsshBe ﬁf‘MleOAP tirtitﬁcatmg one of

ment s 2, risi the step of the
adeptange iy rejeetiore rof dhe rldLS awemetm snpbhea ﬁbm‘é rELS request
i ncl uded in the first DLS request message. [0065] 24.
F#P&%et hod of enbodi ment 23, conprising the step of if

[(%d've ] AP degser niPhe Sndt@od cf:@zﬁbor;hﬂlenws coarpaisRicetin step éfithe AP
I rst request nessage,the AP, se g a,second DL
senrdingath wé@g%@saoen%%e%se'ﬁmthﬁﬂs %63@]56%}1‘0 cond DLS

LR LRSS any of the enbodi ments 23-24, conprising
‘fr% step oalfgglf the AP determnes t 0 rej ect the DLS

[q27hmet er3$. i n Thieenéthogdtof Bnthodéyents35,mebereie if theeseppnd STA

din flrs S.r SSA the f
550 15 B EEARLRTT RS 8o R e o
1ddst §1t1e MlaZafgs Bﬁ@i&tlﬂﬁ&&dgﬁggésﬁbﬂ@@SDBS parsnabieveinihs second
araneters which include a list of at | east one DLS

FRIBPNSS ggest ed by the AP. [0068] 27. The net hod of
&jr?c?ﬁ) di mengy, 26’1‘h‘@hﬁ5’§1’0& lﬂ?aﬂ Biedh@%ﬁ%ﬁlﬁéﬁswm&ﬁbﬁsmg

ude at'|east one of a owitch time in dicating a
té¢ step of thaaeﬁrfsbSTmLasdJ thakewud §'¥ echling hé:emxelmlga procedure

nchro i on i ndi atln hed
PSR N B SR B fessase
[6@idpe BSg:hamelmethed a3 1Ela$1y| of ke bﬁlbﬁ&im%hts 2097 Q])mﬁﬂlslng
The nethod as in any of the enbodi

o igp L R STA ! e sefBcky A pStat ISR & S hinkiqp the BSS
clahdl %H&%ﬁo?/ ‘Hg‘é ﬁég&lattfbrf BEGADLSE hﬁaﬁl%lﬁgp&lfén&&ﬂﬁa%e DLS

nmessage I nc paraneters sel ected based on th
lm[ldcnrhh&tBSEé clﬁ)hﬁlqi é»e’emmneﬂs foatygEAtaad the sependsBTA.
[0080] 39. The method as in any of the embodiments 2-38, wherein the
AP sends configuration information regarding multi-channel DLS policy in the
BSS to the STAs.
[0081] 40. The method of embodiment 39, wherein the configuration
information iﬁcludes at least one of multi-channel DLS capability implemented
in the BSS, multi-channel DLS capability enabled in the BSS, and at least one of
dwell times, maximum transmission times, channel access times, QoS settings
and channel access schedules for a DLS channel.
[0082] 41. The method as in any of the embodiments 2-39, wherein the
DLS channel is a sub-channel of the BSS channel.
[0083] 42. A wireless coxinmunication systém which supports peer-to-peer

wireless communication between STAs within a BSS.
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[0070] 29. The nmethod as in any of the enbodi nents

24- 28, wherein the second DLS request nessage incl udes
wOobL&7pasmset ers which include at | east one DLSpchansmmb/042594

selected by the AP. [0071] 30. The nmethod as in any of

[@084] e mbodd 3rentThe24st2fmh of ehdodimentid@ csﬁ@msmglﬂn%P eapfizstred to

el S RS S Bl oo

SAA29, wherein the second DLS request nessage i ncl udes
a sxnchronization schedul e indicating a tinme schedul e

ht he f44.st T&EmAyaem pﬁ@mb@d;imi 4Bawhereinithe PLsaehannel is
t S S
egeﬁef ﬁrg aac % $§ gﬁn%nn&ﬁ] ﬁ% rﬁff %erﬁ%ﬁ';'rgn% Eg‘m.ﬁh%l?&tloh %Q‘ng’genq;ﬁe AP

aﬁﬂﬁ@bﬁ@ﬂﬂﬁﬁSTAm schedul e is provided by at |east one

of time peri linked to a beacon, ipterva dwel |
Q0sal on t %e@ﬁawﬁw ingny of the embedme B#%‘&‘ﬁéalapélsmga

pilﬁrahtt? of 'ng%t 'egél? @T@L&lﬁg%ﬂﬁgur OQ)?ﬂ'égo%%te I@L%@ﬁﬁel to

as 1 n any of "the enbodi nents 2, rising the
psrfemqueerh@ps@wndnﬁfmbom pnithe nggwraéedx LSoehanagel.
pt DL par rret ers |

d
S'sages. %yzftenr,h P?.'(gl ! eﬁb whe q%ﬁl %a spyree STA is

c@:@ﬂi@a{ﬂe&ita geﬁch@ DiteRqaéstihessage wﬂlesﬂmmlng DLS patiteters
DLS resp&nse nessage to the AP_indic
a

' f
vehiely include adigy of gtdegstme PLS|rbappel ffé' chifh DB, e squpgecSTA,
vJHyrélgy PLatifiest th@%ﬁ@%ﬁan{lgloiz q}ntﬁfted T)?%h@‘ﬂl@? DIY request

ment 34, conprising the step of e AP sendi ng a
mdssage.DLS response nessage tothe first STAbased on the

nd DL r e onse 00
O rort -2, PR et of gifocidR 46, silerall ol d Bireihotors
indlede arsmhame linditdteng histect Bin%e foeqBES likhe seco n d

STAI. ncl udes at_| east one, of a c use_ of, reje
[QOfest i off-f orlheiszstons g apeofithe epbodi géﬁ%

fir§SDP8$Equest message includes preference of the DLS channel in the list if at

ereln the

least two DLS channels are included in the list.

[0090] 49. The system as in any of the embodiments 46-48, wherein the
list of DLS channels is semi-statically programmable.

[0091] 50. The system as in any of the embodiments 46-49, wherein the
list of DLS channels is stored in an MIB of the source STA.

[0092] 51. The system as in any of the embodiments 46-50, wherein the
list of DLS channels is programmable by a user manually.

[0093] 52. The system as in any of the embodiments 46-50, wherein the
list of DLS channels is programmable by using a communication protocol from a
remote location.

[0094] 53. The system of embodiment 52, wherein the communication
protocol includes at least one of SNMP, XML, a layer 3 protocol and a layer 2

protocol.
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[0078] 37. The method as in any of the enbodi nents

35-36, conprising the step of the first STA and the
weeewrds®@IAexecuting a key exchange procedure PETiUS2006/042594

second STAaccepts the DLS paraneters in the third DLS

08%%lest néds ag’g he gY5ieD]as dgansThithesnthodimentisri6ais) witerein the

St of the first
Sto'tll% eﬂg&%@@é?&@ gtsqf )&ﬁ %% eﬂ?ﬁéﬁahﬁL 1ink on the
Be8FBIchannds., vike ejxyernlae nmegpbﬁ thieieaibollihel RA6IA S wherein the
Vi a S link on the BSS

I
ARG B TS el 4P St e e mondeastin;

ﬁﬁﬂﬁg];tlﬁganahﬁné@stﬁ as in any of the enbodi nents
-38, wherein the AP sends configuration information

[p@%'Hr di ng56ul t Thesusteralas m@meﬂhhcymmdtmmiﬁﬁs A5 wiheeein the
Q Q.:.The t hod enbo

RSO S AhorE s inkoh 086 of pETPR HoBF e e tesprizegrame

amd 4n asshammmh @kl&rﬁsaﬁﬁbné ity inplemented in the BSS,

équ cha %pabl ity enabled in the BSS, and
QB least e 0 %I%@I emes iRany ohthe smbodimentsit6<iS wherein the

stou%ssmhammhs HEeSS drl ﬁEé'chQﬁﬁeFeB% Odgg%ﬁ’% S_Q a0NRhating
2-

access schedul es for a DLS channe
ckenneld aargllahleanwhefB&Swe enbodi ments 2- 39, vvherel n the
SS chann

chann cha
%?Q%S] 425 Avvl ; T 5§ H%beﬁiﬁ“%‘h é F"e‘n‘ﬂf%m - source STA
evahpoed thendainbls Ipsed omrat Ea@ﬁ@&@ﬂ’fdﬁh@l&kb@;ﬁh&gt WREMerence

BSS. [ 0084] 43. .Th t f enbodi t
R ol nEranaoRDy st 3 M GaPa b S |
[obeovpel oy p ef‘ﬁ g@hﬁﬂ apﬁ? iy FtRE EfbH! ?iﬂ%k g?t.’S'So?hﬁgein the

between STAs. € systemo i men
s A upes @Lf&l I@danﬁoe bvalga’dng ftlee emntfelom a BSS

RIS oo o e BElere s St T e ey S B b the

saace ETA heesermmfiumms%mémﬁé pefiodPon ShéBSS cRhithdltb b¥aluate
81;1 STAs, ]gach STA being configured to negotiate a DLS
oBherhennes: |

[00102] 61. The system as in any of the embodiments 57-60, wherein the
source STA uses CTS-to-self to obtain a period to evaluate the channels. °
[00103] 62. The system as in any of the embodiments 46-53, wherein the

source STA generates the list of DLS channels by randomly drawing amongst
available channels in the BSS.

[00104] 63. The system as in any of the embodiments 46-62, wherein the
DLS request is an extension of IEEE 802.11e DLS request.

[00105] 64. The system as in any of the embodiments 46-63, wherein the
AP is configured to determine whether or not to accept the DLS parameters
included in the DLS request message received from the source STA.

[00106] 65.  The system of embodiment 64, wherein the AP is configured

to send a second DLS request message to a destination STA if the AP determines
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perform peer-to-peer conmmuni cation on the negoti ated

DLS channel . [0087] 46. The system of enbodi nent 45,
woher/@ssmoa source STA is configured to send a BPCEUS2006/042594
request nmessage to the AP including DLS paraneters
btatsicedptithe Dldeparanietersdh the firslaldl.S gpgudst Sashagmel

ted t source STA er negoti at i .of the
BEATHL o0 B8 | b EGE oR o AT BY PESRY fid 8B ifcorindfred
towesd g dirs{ D0BFbspbhse T sagstottit 8burReiSTW ifthé APbdetermines to
wherei n_the DLS paranmeters include a switch time

rejgt Ehet Phy parapgrers in fee fint RLPreueshmessagego] 48. The

m as n 5
YR 2670 e Btk 6f SR ERIE whlSreld ond 8% DI refonse
eBaghinrheles atterivdivd BLSiphranetesawhichvnclbDiSadishofedtlleast one

i ncl yded in e list. [0090] 49. The systemas in
%5016?“1}9:1_8“%%8%‘*&%%%&4)6-48, wherein the list of DLS
[00BgBIEl S 68. SeTRe $istdrh GRbmYodinRa BTTRAERIn MO érradive DLS
The system.as in any of the enbodi nents 46-49, wherein

Rapamefers ingludy &t lepsione of a syvitebdinag indicating/p gtayt tinpefor DLS

BARCGRETA o} 030 Sha JhEnShEALER A0 Al 5 e
sphedyrla farahé sodrye STAde switghbatk to theBEE{hamel dive «)ES tnds is

a? in any of the enbodi nents 46-50, wherein the |ist
U IDLS channel s is progranmabl e by using a

[001T0INi CagY.0N THOIyBERh ab iPARPoMtBECIBolRERIts 85-68, RB8Adin the
53. The system of _enbodi nent 52, wherein the

soBRRUT 4 At Peigwred de 6pnd adhirdeRLarenuesttmessase to She/AP, the
i Y Nfles? MEQLOEIncARNE DAY Pardnfth 0060k ok the

The syStem as any I ments
alteenaiive Dh& mrameterSFAggisted hy theAPl i st of DLS

GO S Ao 1050 o Do ST, B e
setditd DLS Rdueshiapalgs ih@udDED PaencbdA vidvick ifth@e at least one
LS hanel sol2tted by the AP.

[00112] 71.  The system of embodiment 70, wherein the DLS parameters
include a switch time selected by the AP.

[00113] 72. The system as in any of the embodiments 65-71, wherein the
second DLS request message includes a synchronization schedule indicating a
time schedule for the source STA and the destination STA to switch back to the
BSS channel once a DLS link is setup.

[00114] 73.  The system of embodiment 72, wherein the synchronization
schedule is provided by at least one of a time period linked to a beacon interval, a
dwell time on the BSS channel, and a transmission schedule for the negotiated
DLS channel.

[00115] 74. The system as in any of the embodiments 65-73, wherein the

destination STA is configured to determine whether or not to accept DLS
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mul ti casting and uni casting. [0097] 56. The system as

in any of the enbodi nents 54-55, wherein the Iist of
wok®7omasmesel s i s included in one of a beacon fPamRS2@6/042594

probe response frame and an associ ation response

arran@tel{songh? tlsird Diiferegipestomessages any of the

STA ains,th
BORPEY, (e bR arlg b RaitheRE L fherdm AL Rtiot Sra s
ohfigaeddstoassaid agdcend DI sB&xe he&ABE t&Ehe APAngicatia lone of
of enbodi nent 57, wherein_the source STA eval uat es

AHERIABPS ApEsEICGiael thaa LS Rerasnetennindhe dbith e ; request

hidgeberence |evels of each channel and activity by
other STAs in each channel. [00100] 59. The system as
[PA1EAY of 76he Endsystern of embddimtnt\Whewberein bee ABlis cenfigured

Ponb ARt Ui ey RocRadieR 1 T Atk SIS 500 86 thesreona DLS

redpdifde nidighgd.n the source STA uses non-transnission

L Me _peri ods on the BSS channel to eval uate other
bﬂ%&ﬁlm s. 1{001bqg system 7p & ayxefdhe smbodinents dd-T6hwherein the

&Ehadiig 'S‘I?& Rco @gtg}@ﬁ%{) ¢hQufid gt ?e%gf Gt oF: f‘cﬂ%g%f rejection and

CIS-to-self to o perio eva
seiggestainsfor [I0IG3 atambétersT: hEtlsg/sEtceml DLS ne@n;lseoif thb@lestination

53, wh t he, e STA generates
ﬁe]h%r@eé%%? Dé%sp%fﬁﬁ}ﬁjigsghgye hﬁ]ﬁam\&/ ?ﬂ"ﬁ% ng anongst
[agrid]abl e7gh aI’TI‘&Q% Systdin hB e BSef the @AMdlirlehts Ther ﬁ%taf‘élh the
as in any of the enbodi nents 46-62, wherein the

SPRFRGESTA jand the depldnation SA arerpnfigared) to@xpyute @e‘@ﬂﬂe@@hange
&Q&h@é& itGhe d-ggﬁn%f)f 1 87% c%ﬂi;]s 2Ry D"Lg }%J}% Qrhadh giitd bird DLS

46- 63, wherein t IS C gure etermn
mmmsteneasagenot to accept the DLS par anmet ers |ncI uded

ORI DLt L RSSR0E SN L amAbE S S8 i
sbtifce T A ané aflekgb4iteeh STA are configured to establish a DLS link on the
BSS channel, and perform negotiation for the DLS channel via the DLS link on
the BSS channel.

[00121] 80. The system as in any of the embodiments 43-79, wherein the
AP is configured to send configuration information regarding multi-channel DLS
policy in the BSS to the STAs.

[00122] 81.  The system of embodiment 80, wherein the configuration

information includes at least one of multi-channel DLS capability implemented
in the BSS, multi-channel DLS capability enabled in the BSS, and at least one of
dwell times, maximum transmission times, channel access times, QoS settings
and channel access schedules for a DLS channel.

[00123] 82.  The system as in any of the embodiments 43-81, wherein the
DLS channel is a sub-channel of the BSS channel.

[00124] Although the features and elements of the present invention are
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to send a second DLS request nessage to a destination
STAIf the AP determ nesto accept the DLS paraneters in
woheo7foss®8 DLS request nessage. [00 107] 66. TRETAR3106/032594
of enbodi nent 65, wherein the AP is configured to send
deséribestinBhSprefeyred smbodsage in pattivel womden Fidhs, éachfeature

AP.determ nes to.reject.the S par ters i he
e S B el Fuboiishost o pBRr SRuStSand elesipns of the
prefeerdeRilod®i® entd R i vAribhieconbisitiddsSvite sPR RS Ut BB SP@Stures

i ncl.udes alternative DLS paraneters which include a
gndsglergentgiof the resgpbinyentieRannel suggested by the AP.

[00109] 68. The system of empodi nent 67, wherein the

alternative DLS paraneters include at |east one of a

switch tinme indicating a start time for DLS |ink

suggested by the AP and a synchroni zati on schedul e

indicating a tinme schedule for the source STAto switch

back tothe BSS channel once a DLS link is setup.

[00110] 69. The systemas in any of the enbodi nents

65-68, wherein the source STA is configured to send a

third DLS request nmessage to the AP, the third DLS

request message including DLS paraneters selected from
the alternative DLS paraneters suggested by the AP.

[00111] 70. The systemas in any of the enbodi nents

65- 69, wherein the second DLS request nessage includes

DLS paraneters which include at | east one DLS channel

sel ected by the AP. [00112] 71. The system of

enbodi nent 70, wherein the DLS paraneters include a

switch time selected by the AP. [00113] 72. The system

as in any of the enbodi nents 65-71, wherein the second

DLS request nessage includes a synchronization

schedul e indicating a tinme schedule for the source STA

and the destination STA to switch back to the BSS
channel once a DLS link is setup. [00114] 73. The
system of enbodi ment 72, wherein the synchronization
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schedul e is provided by at [ east one of a tinme period
linked to a beacon interval, a dwell tinme on the BSS
wohentssgezand a transm ssion schedul e for the PCT/US2006/042594
negoti ated DLS channel. [00115] 74. The systemas in
any of the enbodi nents 65- 7GLAINME ei n t he destination
ured to determ ne whether or not to

JA i s.confj,
@EE Etdﬂ_@é]algarreters in the third DLS request

nessages. I HQdrkidss Toval 408 n2¥wh&ThhdRERAHBRR Dot (AP) and a
wherein the destination STAis configured to send a

Hurdity o Satieny SRTAs ket sagfbod dor perfapningdpeertlorppesreireless

oo FRERSLPEAR LT BSTA Gy s FedRE ST pasi

sefvieerbetd BRS)H tthe methbeé ca@npriting: AP i s configured to send

The. Locedist §00RE AT S8 46s secononhApEohtingg direct link
¥ @NHThhfnd for ﬁéﬁfo%ﬁ;@ﬁ@é?%-?gﬁtc%mﬁmﬁ@aﬁdﬁ@@t@eé‘n Erirst

desti nation STA i's conf gur ed _i ncl ude at | east one
DA and she seaond BdjAs dhe S Saehnnne heingidiiferent fionsa BSS channel

. . -t
SR Tah Qa0 pREERHE AR EABR0 G ok 416 apg,
t hi r @b)Dithe r figgte STA [ 80d 1¥e 7sbcorddeS'TYS tperfotmind) peby-tofpeer

t he enbodi ments 74-77, rein the source STA and the
CQEIRTISR IO, 0Rs e ﬁ?@t%%% dyonsl execut e a key

exchange procedure if the destination STA accepts the

DLS paraneters in the third DLS request message.
[00120] 7Yhe mebhed of daimad wheraimstep (2)leempisesti ment s

45-7 r &4 ourc Ty nd a destination STA .are ..
conf ?%%ﬁg ﬁ)& gs?(glg%ias 1rs§ @C% PR  SREPRR® Eégjec@rfﬁgﬁdmg
RIS pperheters whightihdtten 1isoof 4tH1eadblobe D@ IRInNel selédied by the

S link.on.the BSS .channel 00121]. .80., The, system as
figt %Jﬁé’ Shorhe TR ar AR A dieiLb g}qawérl% PHtietrd hpthestirst DLS
reQidds Ghds88sd 0 send configuration information regarding
mul ti - channel DLS

3. The method of claim 2 wherein the DLS parameters include a switch

time indicating a start time for a DLS link.

4. The method of claim 2 wherein the first DLS request message
includes a preference of the DLS channel in the list if at least two DLS channels

are included in the list.

5. The method of claim 2 wherein the list of DLS channel is semi-

statically programmable.

6. The method of claim 5 wherein the list of DLS channel is stored in a
management information base (MIB) of the first STA.
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policy in the BSS to the STAs. [00122] 81. The system

of enbodi nent 80, wherein the configuration

wonbarosssd on i ncl udes at | east one of mul ti - chaon@is20k/B842594
capability inplenented in the BSS, multi-channel DLS
capabi Iity enabled in the BSS, and at |east one of

dwel Iy t e C I .

access t| nes, H%i;}gm;g%tcgaﬁjés aﬁg‘e&)ﬁaniﬁ% sﬁﬁ&cozggﬂg channels is

mogmindnable‘b)yaals&ﬁanha]ﬂlylel. [00123] 82. The system as

in any of the enbodinents 43-8 1, wherein the DLS

channel is a sub-channel of the BSS channel. [00124]

A thaugh trhe feaiddr 68 cBiifh ¢ ¢Reidia ale gﬂ? r{g gﬁsnghannels is

i nvention aredescribed in the preferre odi nents I n

ragraremahle sowting ardoowsynieation pratoeol dronn aebmotmlocation.

be used al one without the other features and el enents

of the preferred enbodi nents or in various

conb|9n at | @he muthéd effclatid Sretibredh tes cohftmicaBorpdtocol includes
f ttﬁe resent invention.CLAINMS Wiat is

5oL s

jetwar gemenppEgtogsl (3NN wvtRnded markup
1hA RBIE)) a36F&SS pRASN ahdB)1a 8D ality of
st%ltla}%ln(s ﬁa) a ?nat hodaférglgerfo@&hééﬂpeer t o- peer

Wi rel ess cormunl cation between a first station (STA)

and sec t S S
ot g conie PEEAS OrRlgtnd Btcha BRCHE STA xRz Rl ipst DLS
chenneld fﬁ?ﬁé\theg@tl ating a direct link setup (DLS)
channel for perform ng peer-to-peer comunication
between the first STA and the second STA, the DLS
channe! behogndhb froogh
d 6f 88im 1 @regéeac %@pﬂvh&e%g%if\sl%% of DLS

comuni cati on between the AP an

chppnelsdo the SrstSIN hndne hEbmwedoartingT mylticdsbting avgl unicasting.
peer -t o- peer comunication on the negotiated DLS
channel . 2. The nethod of claim1l wherein step (a)
conpil2sesThé¢ hetlhdd dlclasbA Osehelieiigti list 6SDLBebakideRSheluded
.message to the AP including DLS paraneters which

iR 08P F0& DPacPR frashe,  DIoBaPRIRE® BEge Ab el asseqialéem tespgnse

ftdife.

13. The method of claim 2 wherein the first STA obtains the list of DLS

channels by observing and evaluating channels available in the BSS.

14. The method of claim 13 wherein the first STA evaluates the
channels based on at least one of channel occupancy, interference levels of each

channel and activity by other STAs in each channel.

15.  The method of claim 13 wherein the first STA uses dual-radio for

evaluating the channels.
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first STA, whereby negotiation of the DLS channel is

initiated by the first DLS request nessage. 3. The
worbiTedss cl aim 2 wherein the DLS paraneters PaTiuSa®e6as2594

switch tine indicating a start time for a DLS |ink. 4.

The it hodhemethed efichaiwhkdwhereintbeffirstsITDuSsreguestsmission
FRERAEal B o SRS RN AL EaNaRule o Raasincl ded i n
the list. 5. The nethod of claim2 wherein the |ist of
e o b ST bl RS TE B o s
TR0 R PR L HEERY (o By A U AR N Phe 1 st of

DLS channel s is programmabl e by a user manual ly. 8.

The t hogl, of abm-2 wheyein the |j.st DLS channel.s

i s prrlggr a%ﬂ?%ﬁlwgtg]ia%eéwhm ﬁ?%ﬁfsftd%‘% 58’[‘%}’@6?5_ thedst of
LS8 ehahsel lbycahidemly Qraving saednzada@labld eHaMndldASheiBES.

t he conmuni cation protocol includes at | east one of

smal | networ k managenent protocol (SNWP), extended

mar kyp, | angy aaeT oW dair oG bintHR" -

2 protocol. 10. Tﬁe n%lt gﬁef% 1&3%%”[191‘2@\%@%?% ﬁé&gﬁgm of
RS 80BTro DL requeste | i st of DLS channels fromthe AP.
11. The nmethod of claim 10 wherein the AP provides the
list of DLS channels to the first STAby one of

br oa@0ast Thgmethbd bE@sinh RFusther tithfASIcNy. 12. The
met hod of claim 10 wherein the |list of DLS channels is
i ncl Pidgtesmngie whefbsr ennatageapt DI.Spaypmeters paphaded in the

e e er el the Tirst STAobiains the
| i st ifotheDAB d¢termines twyacbpethd B .Sipdraueievatin ife first DLS
r‘émg %esssgé‘/ea,ithg wlesénr(]iiﬁf? g sgg)%d DLS request message to the second
STA; and

if the AP determines to reject the DLS parameters in the first DLS request

message, the AP sending a first DLS response message to the first STA.

21. The method of claim 20 wherein the first DLS response message
includes alternative DLS parameters which include a list of at least one DLS

channel suggested by the AP.

22.  The method of claim 21 wherein the alternative DLS parameters
include at least one of a switch time indicating a start time for DLS link
suggested by the AP and a synchronization schedule indicating a time schedule
for the first STA and the second STA to switch back to the BSS channel once a
DLS link is setup.
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14. The nethod of claim 13 wherein the first STA

eval uates the channel s based on at | east one of
woheatrssosccupancy, interference |evels of eachCthameels2594

and activity by other STAs in each channel. 15. The

net hd®- of The aréthed ofipleinai2l fuhidief icompriSing: uses

dual - ' ' channel s. 16. T hod . .

of ol B eSS TR B Lt TS ERRRERReee P dfie it dhg hird

PLBergpresbdnessage himcBdng hBNBehattmetea Woleetcd Maked on the

zghannggs /. The nmethod of claim 13 wherein the first
yernglixe DS parametersipegestes bydbe & to obtain a

period to evaluate the channels. 18. The nethod of
claim2 wherein the first STA generates the list of

DLS @4anndhe pyethad dbetaym @0avhergimttergcavhDIL&teguest message

. i n_the BSS.,.19. Th t hod o | ai m erein
eRE B bR Vel e a5 on RSBt clopied by the
ABquest. 20. The nethod of claim2 further conprising:
the AP determ ni ng whether or not acceptDLS paraneters
included in the first DLS request nessage; if the AP

det engl negnt o AREEBE cl%iﬂ'g 2%@@%’%@{ [ REchd BL?}%EEEgtsﬁessage

DLS request nessage, ndi ng a secon
inelydes a switlsb Aiyne seletted bydbed®P.STA; and if the AP
determ nes toreject the DLS paraneters in the first
DLS request nessage, the AP sending a first DLS

resp@gse TheatgRod of é1hEn ROWERersih theZbeont BLEEEHAELt Hhessage
.cl.aim 20 wherein the first DLS response nessa

. \ e
prefgye synabreniaation echedslqjadicasingadtimg sgecuie foudbe first STA
R o o P Dok AR e HAREPUR LS I et
paraneters include at | east one of a switch tine
i ndi gat i ' f S.lipk suggested by th )
AP il o SyAERIBH ok eFEm BLnbhcis thharedtpAyaGoR Redule is

pyovidddibg at least one of a time period linked to a beacon interval, a dwell time

on the BSS channel, and a transmission schedule for the negotiated DLS

channel.

28.  The method of claim 23 further comprising:

the second STA determining whether or not accept DLS parameters in the
third DLS request messages;

the second STA sending a second DLS response message to the AP
indicating one of acceptance and rejection of the DLS parameters in the third
DLS request message; and

the AP sending a third DLS response message to the first STA based on

the second DLS response message.
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for the first STA and the second STAto switch back to
the BSS channel once a DLS link is setup.23. The
worbitedss cl aim 21 further conprising: the fi PeT/USTNG6/042594

sending a third DLS request nessage to the AP, the
t hi r 9L SThedieibod pbelsing @8iwhdreiti ﬁghas@omswmmcss the DLS

SERERAEH ISERy00 LS 0L RS PRLEIRL St one o

asluee mfmq;mloaeamn cuBk&tioaq ﬂﬁSDDSE§§1@eﬂﬁeﬂef§3 i dBs e@eé‘nd DLS
araneters which include at |east one DLS channel
W¥ed by the AP. 25. The nmethod of claim24 wherein
the second DLS request nessage includes a switch tine
sel ected by the AP. 26. The nethod of claim 20 wherein
t he §Qcon@7¥1@m&¢thed| ©é slaimSshigthdrmohpatisingithe first STA and the

PUHTRIR SRR AT P rben-8T i echront S decemss the
Dh8 paSSneteas hethongel BL@lquhéS‘ﬁKnés%a%é‘%t up. 27. The

met hod of claim 26 wherein the synchronization
schedul e is provided by at |east one of a tine period

l'i nked. toTﬁeQﬁ%ﬁ&@of&&ﬁﬁXQLﬂm@ﬁg@E#hs%§ne on the BSS

channel , and transm ssi on Ssc r the
negothe fizet L4 aidathestecond STHwesta’ahﬂndg af DERdink 33 the BSS

ch O WL RN i il B PR D1 S e bl aepn hiadge DLS

livdsaatiesBSS khated Mot S teemidt BT A%asE R cBtdSsTasponse
nmessage to the AP indicating one of acceptance and
rejection of the DLS paraneters in the thi rd DLS

el Poss A L SO0 08 el Syppgyraion

response nessage to the SEC

igfogmesiop orgardins aid-cAsundliaLfppligirothed$S to &b STAs.
wherein if the second STArejects the DLS paraneters in
the third DLS request, the second STAI ncl udes at | east

one 88. a The method of claim 32 wherein the configuration information
includes at least one of multi-channel DLS capability implemented in the BSS,
multi-channel DLS capability enabled in the BSS, and at least one of dwell times,
maximum transmission times, channel access times, quality of service (QoS)

settings and channel access schedules for a DLS channel.

34. Themethod of claim 1 wherein the DLS channel is a sub-channel of
* the BSS channel.

35. A W’ireless communication system which supports peer-to-peer
‘wireless communication between stations (STAs) within a basic service set (BSS),
the system comprising:

an access point (AP) configured to negotiate a direct link setup (DLS)

channel for performing peer-to-peer communication between STAs, the DLS
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cause of rejection and suggestion for DLS paraneters

in the second DLS response. 30. The nethod of claim 28
woéuaod7hvasosonpri sing the first STA and t he secoRdT&F2006/042594

executing a, key exchange procedure if the second STA

eapptheing diffrenifapmnsBdP shannel need for perfdusingguestnication
BBweddthe gg'fa,&-ﬁg‘%&ﬁ?’%e QS@gﬁgA@Tm 1 further conprising:

the first Seco A establishing a DLS

| i nk agriutdiity BESSTAkamnnk STABnedn fighee bidhtie@DI.9Ehannel
t he S channel is perforped via the DLS [ink on the

ta BEr DT HRST VB RE TR HBICR PR o S ngsebhed oS ehenrstA.

32. The nethod of claim1 wherein the AP sends
confiquration information regarding nulti-channel DLS

pol i 89- i n"Theeyswes of glaima5SMherein3ssouTreSTh ihmafighreditasend a

' i gyration informati gn i ncludes at .
17 N b 10 MG B R e O SRR et which bt of
atfedshen8BES dhalnhil wievtathy MleSoas@TA ivNer@hphb&fidtn of the
éﬁgﬁgss, and at | east one of dwell tines, maxinmum
el s pitiptrdsby thefist PLEeguestmpssagequal ity of

service (QS) settings and channel access schedul es

for a DLS channel. 34. The nethod of claim1 wherein

t he BIS cHhengstens of cim- hwheetinathet DESASSantehemsahclude a

sgggp_%é%’ig L SdiE5n E@é‘rr%itfn"i‘%”rﬁ @gsﬁgﬂz whi ch supports

peer Wt el'éss co bet ween st ations
(STAs)within a basic service set (BSS), the system
con‘p{)‘%si can acceﬁ$s poi nt é‘AP)_ configured to
negottat et 3e §VFtert of rlaknsih wiherdin She fingh AMLS reguest message

iRALALY PPehdeRESHE (R TPES Eh?xg?gﬁliﬂ it?@fi.btoff\ a@%{)@vﬁ o %EI.'%S chand'xels

the DLSchannel being dif roma channel™ Use
aprg inghededoinihedistonmuni cat i on between the AP and each
of the STAs; and a plurality of STAs, each STAbei ng
configured tonegotiate a DLS channel to perform

peer 39.|o- PBles systemiLoficladid 86\ whierdii&hs e bl B SO-HaknSels is semi-
sgatl%:g.ﬁ}ef programmable.

40.  The system of claim 39 wherein the list of DLS channels is stored in

a management information base (MIB) of the source STA.

41. The system of claim 36 wherein the list of DLS channels is

programmable by a user manually.

42. The system of claim 36 wherein the list of DLS channels is

programmable by using a communication protocol from a remote location.
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36. The system of claim35 wherein a source STAI s

configured tosend a DLS request nessage to the AP
wonad7wdsaeg DLS paraneters which include a |i st POT/US2006/042594

| east one DLS channel selected by the source STA,

wher éiSy néet $ystémnoftlaime 42 Bheteamrible eamiminidationd piitocol

S04 1t o L B ARl e
matkgalanggage ML), o Iafer 8 @kotdcdDlatdld Rifer 8rothhs. Syst em

of claim36 wherein the first DLS request nessage
i ncl udes preference of the DLS channel in the list if

t | t j : ' i .
S0, Tho o HR sphtepF GG, 35 el the B BIA Bptagfame tist of
Rh&rchahsels fropethesARt i cal | y programmabl e. 40. The

systemof claim39 wherein the Iist of DLS channels is
stored in a nanagenent information base (MB) of the

sour a8, SThhe 4¥stehl6f EMEhe Fhefdifithe AP PRIt HeNt of DLS
lList of DLS channels is progranmmabl em%@_a user

Ghanpglsitg thesourqydTA pytonmobbraadedstings gasitingtansl unisasting.
of DLS channels is progranmabl e by using a

comuni cation protocol froma renote |ocation.43. The
syst df of The systeshd vladmelidrwhdreircihweitist o£DLE ehapiials dGatluded
. ncl ugesbat | east oneﬁg)f smal | net wor k _managenent

I8 051° o ) PYRERRBIAIE 4 BFAPE STRATEE A1 AG G FXRLRTIon response
frayer 3 protocol and a |l ayer 2 protocol. 44. The

system of claim 36 wherein the source STA obtains the
list of DLS channels fromthe AP. 45. The system of

cl ai 44 ip t [ ' f S .
O i D714 Yhete By 15108 BN (IRl Sral e o tor
Db chamsdls hy obsetving aebévalgatidd chahelsywiibibleoin tHeaBSS.

44 wherein the list of DLS channels is included in one
of a beacon frame, a probe response franme and an

assoaBat i Dhe Is§stRANSE cldid ™7 wherein the source STA evaluates the
channels based on at least one of channel occupancy, interference levels of each

channel and activity by other STAs in each channel.

49.  The system of claim 47 wherein the source STA uses dual-radio for

evaluating the channels.

50. The system of claim 47 wherein the source STA uses non-

transmission time periods on the BSS channel to evaluate other channels.

51.  The system of claim 47 wherein the source STA uses clear-to-send

(CTS)-to-self to obtain a period to evaluate the channels.
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47. The system of claim 36 wherein the source STA

obtains the list of DLS channels by observing and
weveal7wasdong channel s available in the BSS. 48. PTNAIS2006/042594

system of claim 47 wherein the source STA eval uates

t he &Ranndbs spdsmdf elaimi36 ehereimthe sofircelilifhgdnerates the list of

' . els of ea channel an
R e R G T )
of claim47 wherein the source STAuses dual -radi o for
eval ygting, the channel.s. 50, The system of claim47
wher &5n t e SEIPRAT Sk ASEharsik HamDhSaeawast s smextension of
mEgdg.lQ@mlgeregﬁ@stghannel to eval uate ot her channel s.

51. The system of claim47 wherein the source STA uses
clear-to-send (CTS)-to-self to obtain a period to

eval ygt e annel s..5 The s emof claim .
wher giqh tﬁggg uFIc]:leopfgaAﬁle ?ewgf”é%xtstf\%xh 80 gvfggé%o determine
veliethaelos vy thaandest thed DAY PeraRIBELS inchydid B0t DLS request
channels |n_the BSS. 53. The system of_ claim 36

SRS Feceteddios te PEAatenda senenbRLSTenmet message to a
d38Endiien BirA i ﬁ?élﬁPtdete@'ﬂaingglg) %c%é@fét{ﬂg%l@ ngvd%%%e‘sr inotrhe first

wherein the AP is configure rmn
NeR requegtmeptage handied dpafimtrBllst wspondemdedagato the sBiuse STA

. recei f the source STA s a

i SRS ATERTER Lo eRat 30g IS rrmBh 1B NarhDILY fraest
middsdgd.ermi nes to accept the DLS paraneters in the

first DLS request nessage, and send a first DLS

response nessage tothe source STA if the AP determ nes
to rgsectrhdgyd I ShdR; ' t
_hessage. 55@.§ hggésd)?g?%%g% vg}lléarlglr%I %%é%%%@%ﬁ??%ssage
imgladesealiermativad st gerametiensighick tretudkt a list B.& least one DLS

%gggt; | I pel ude a list of at |east one DLS
cg anneltugé%%é@eéfg%e y'the AP. 56. The system of claim
55 wherein the alternative DLS paraneters include at

| east ,one_of a svvitciw,tirre indicating a start time for
DLS P$nk The system of claim 55 wherein the alternative DLS parameters

include at least one of a switch time indicating a start time for DLS link

suggested by the AP and a synchronization schedule indicating a time schedule
for the source STA to switch back to the BSS channel once a DLS link is setup.

57.  The system of claim 55 wherein the source STA is configured to send
a third DLS request message to the AP, the third DLS request message including
DLS parameters selected from the alternative DLS parameters suggested by the
AP.

58.  The system of claim 54 wherein the second DLS request message
includes DLS parameters which include at least one DLS channel selected by the
AP.
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suggested by the AP and a synchroni zation schedul e
indicating a tine schedule for the source STAto switch
woaok /5898 he BSS channel once a DLS |ink i s sePapuSaie6/042594
The system of claimb55 wherein the source STA s
configured to send a third DLS request nessage tothe

AP, e third DLS r est sage j.ncluding DLS |

par afmét er Eilg eﬁy@tﬂ’%&’?gﬁdﬁ ?@S}%ﬁrg@r% P@l@ prgmeters include a
RatABAR selcetipstiRdapy the AP. 58. The system of

cl ai m 54 wherein the second DLS request nessage

i ncl udes DLS paraneters which include at |east one DLS
channgl s 9. s syste cl ai m 58
whor & ¢ heay &Y Al ST wibre ke RIS, Bl mbbsage
inelludet aedsynyhidnizadRn Gheddledndicatiamantint) @heldl foh Eichdurce

secon S re St ne ge.includes a )
%‘ﬁ%& i 3%%%109%’&9 SLh Ak P Hae BSPichanaelwageir DLS link
ik Qétuphe source STAand the destination STAto switch

back to the BSS channel once a DLS link is setup. 61.
The system of claim®60 wherein the synchronization

schedyl e s _provi degd b | east. e of .a ti erjo .
kY ¢ o R Budiésh S il g whERYn IBF PhetitobiPFiph Seadfhne is
prbeideé by adhehstohé efstiing pefiod Hiakeditd £béontiRRrval, a dwell time
neggthﬁﬁfd DLS cgggnel. 62.. The system of claim 54
IRhEre BT Hharre; ard: # Jransmission sithedulector tihe Jaegstistert DLS
cwhghdler or not to accept DLS paraneters in the third

DLS request nessages, and send a second DLS response
nmessage tothe AP indicating one of acceptance and

oz B siltem e BRI, P abtipabe s ke capfigured o
debernfiRe ivehathef byuotetd ARSHULE Pathindtddk $n RS PERE DLS request

nmessage tqQ the first Sﬂ? based on the second DLS
TNesSAY énaéggtga@_econd DLS response message to the AP indicating one of

acceptance and rejection of the DLS parameters in the third DLS request

message.

63. The system of claim 62 wherein the AP is configured to send a third
DLS response message to the first STA based on the second DLS response

message.

64. The system of claim 62 wherein the destination STA is configured to
include at least one of a cause of rejection and suggestion for DLS parameters in
the second DLS response if the destination STA rejects the DLS parameters in
the third DLS request.
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64. The system of claim 62 wherein the destination

STAi s configured to include at | east one of a cause of
woepEosson and suggestion for DLS paraneters i RCTHS2006/042594
second DLS response if the destination STArejects the

DLS [&r anthepsstem af kkimtfi2whdded thegoesde. S add thesdestiabiion

' ein _the,source STAand,t he destination
L SretRadnr i 6] Sl 18P B En Rl PR i 858 et ratios STA
dckepitb¢he BEIS prabnee:s IA ta6 CBRE DI RodlleSt RRESPRL €7S i N
the third DLS request nessage. 66. The system of claim
35 wherein a source STAand a destination STA are
conf iggur e ' 1 S ,channel ,
a0 St ot Byt dflan B sl JLuRk ST o5 B0 RO ST
40e Sanfighresh to festaddiShcaddh8| linl6dn e BSS channdl, @hdi perform

35 rei.n th i s configur 0.send configuration
R HPRGE R hE DI haytelita theREs LI Cheplais efanele no
BSS tothe STAs. 68. The system of claim 67 wherein the
configuration informati on i ncludes at | east one of

nul t B7chahhe|syslies @fsiaint BBywhensin vhetAR is reonfiguRESto send
Lkt RARR - i Jo1(g s b BR

ol AT A SRR S0 S O B8R o
YTAmes, channel access tines, quality of service (QoS)
settings and channel access schedules for a DLS

channel . 69. The system of claim 35 wherein the DLS

changg! i’Bhé sgstentbanrigh 6f whaeBothé R8AASration information

includes at least one of multi-channel DLS capability implemented in the BSS,

multi-channel DLS capability enabled in the BSS, and at least one of dwell times,
maximum transmission times, channel access times, quality of service (QoS)

settings and channel access schedules for a DLS channel.

69. The system of claim 35 wherein the DLS channel is a sub-channel of
the BSS channel.
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