[0001] PEER- TO- PEER W RELESS COMMUNI CATI ON SYSTEM
[ 0002] FIELD OF | NVENTI ON [ 0003] The present invention

WO goope8Heed to a Wi rel ess comuni cati on syst enPCT/US2006/001840
including a plurality of wireless stations (STAs) and
an access point (AP), (i.e., a centralized
controller), and a wireless comuni cati on system
including a plurality of STAs without a centralized
controller, (i.e., an Ad hoc network). Mre
[@RAXi cul aPEER T@d’leB%IRELESSrGG)MrMUNICﬁI’HOMSYSTEM
nmet hod and system for establishing data transfers
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and DLS. The STAs that support these | EEE 802. lie

features are referred as QSTAS Slmlarly, an AP t hat

orts these | EEE 802. sisreferred to
é QQAP The need for t e (gﬁ ULi\ﬁrrlgtlvated by the

[(DQﬁﬁ t hat Typiealiy) Saddeade hotalbivestt toSFADsyit ﬁata phokeﬁ@ﬂﬁbﬂy to

AR al?’”s1g§£’%é%§%g,q§§$f’arﬂ£"%%s AL aw%lyontheAP

fbagd ddlery of fhe dSWPackie PbwettCRANIESFitR o Q‘ﬁ@hﬁfe&f service

and other informati on between a transnmtter in ohe

(QaT)riandity (-ec@STAs) imaxirensiait daty paclptslirestldgenothey QSTA
b?gﬁg%?%&ﬁﬁﬁ%ﬁ& Qrét%‘f&r héi}/lgianf)%%ilg QEﬁbegﬁi"ife géa%%)a'rd is
associated with the support of QoS features such as service differentiation, block
acknowledgement (ACK) and DLS. The STAs that support these IEEE 802.11e
features are referred as QSTAs. Similarly, an AP that supports these IEEE
802.11e features is referred to as a QAP. The need for the DLS is motivated by

the fact that the intended recipient STA may be in a power save mode, whereby

the recipient QSTA may only be activated, (i.e., awakened), by an AP with a QoS
facility, (i.e., QAP). The DLS exchanges a rate set and other information between
a transmitter in one QSTA and a receiver in another QSTA. DLS messages may

be used to attach security information elements (IEs).

[0006] SUMMARY

[0007] The present invention is related to a peer-to-peer communication
system using a DLS. A mobile station (STA) establishes a direct communication
link with another STA by sending a message requesting a DLS to an access point

(AP), (i.e., a centralized controller). The AP may accept or reject the DLS request
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[0007] The present invention is related to a

peer-to-peer coranunication systemusing a DLS.
we\awbioga23t ati on (STA) establishes a direct PCT/US2006/001840

conmuni cation Iink with another STAby sending a

message requesting a DLS to an access point (AP),

(i.e., acentralized controller). The AP may accept or

reject the DLS requestbased on channel measurenents.

If the DLS request is accepted, the DLS is established

based oh lianhBlemSdAmrementdli Ifthe PLESaRIUSItC8 akcopted), BaADLS is
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SR eSS SE D M 981 Frming

) '* o ST AY oioafn {entidty ?d"&étgﬂhéﬂa%{ dﬁ%epéﬂnﬁlﬁﬁmah%ﬁ link.
fol low ng description of a preferred enbodi ment, given

by way of exanple and to be understood in conj unctl on

t he acco Fi gure
048] " exarpr Al DibeRETION YhefAhRANHIS
[00D9TUNI CaAintdre ﬂyﬁiﬂ%ﬁ\uhﬂéfsﬁiﬂtdigg af tile lmli‘éﬂﬂtio)a 0dy KSHaABfrom the
d a %P i.n accordance%g\é\n g(? .he present invention;
ff’ﬁ‘MTF Pepopofiagpreferestem gavenphy way girxample and to
HoSi VR K06@ TP EdrithAGich Wit 8k iabdorPpan3ihs df‘é%m?ﬁ m&m‘;‘ g

peer-to- peer conmuni cation in accordance w
[PE¥ent i Rigwe L gran exechrl@giljckrliggnam ¢f 4 wireless @mnumcatlon

AL ARl g DELAARAY of RS Re B E T S Boialed il B rent

iAgatisance W|th t he present invention.

[0011] Figure 2 is a block diagram of an Ad hoc network comprising a
plurality of STAs for supporting peer-to-peer communication in accordance with
the present invention; and

[0012] Figure 3 is a block diagram of a network comprising a plurality of
STAs and an AP for supporting peer-to-peer communication in accordance with

the present invention.

[0013] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Hereafter, the terminology "STA" or "QSTA" includes but is not
limited to a wireless transmit/receive unit (WTRU), a user equipment, a mobile
station, a fixed or mobile subscriber unit, a pager, or any other type of device
capable of operating in a wireless environment. When referred to hereafter, the
terminology "AP" or "QAP" includes but is not limited to a base station, a Node-B,
a site controller, a centralized controller or any other type of interfacing device in

a wireless environment.
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[0013] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS [ 0014] Hereafter, the term nol ogy "STA" or

WO Q@§M811e0cl udes but is not limted to a w rel BEGBEUS2006/001840
transmt/receive unit (WIRU), a user equipnent, a
nobil e station, a fixed or nobile subscriber unit, a
pager, or any other type of device capabl e of
operating in a wireless environnent. Wen referred to
hereafter, the term nology "AP' or "QAP" includes but

[0815]ot | i Thé Mthﬂesa)f lbes preseat Inventian Megebdincarpirated into an
controller, %Sntrallz d caontrol | er _or any other typ
lsfregirwteérqawﬁng Y becoPHEUres; et CUEUI FOPISIHRM A TP yﬁe of

S RRcHhE SoRboh&fRs P €Sent i nvention may be

incorporated into an integrated circuit (1C or be
[0@Hli gur e@ihe present inventiondfosibitites tap estahlishitend ef dita transfers

terc onent 0016] The esent
el BT BRI o . R REPEH Mzl I e B §btgm, such as o
vtrm«eless‘ Ricsl reh weewo@STWSAND of apeiesledOw iR Tedne Bl &K WWAN),
cormum§t| on system sych_as a wreless |ocal area

YysEE DL\ Ehppresenianyepdon Surtherperfiras neienaling prasasyre for
pAUHEh bR DIR (e BRLAbwh TUE WD m&&% GiimifB'd QAOPtrAnser

signal i ng procedure for establishin teari ng
veithvhybtid c@ir8inagioh fpaction mntg)lhadd:haanelraacﬁss éHCﬁAt) lr enhanced

dg bri o ord| atl OQSI%@@?*V on controll ed channel access

%S(ER) ﬁ‘&ea ‘but ed channel access (EDCA).

[O@Dﬂ 17] Aﬂdditi(maliéletdﬂs Righsdihg QHJSJ H@Jt@hﬁd Eﬂi’@lﬁ@fdiilsclosed in
re_disclosed in copendi Pat ent Appl n

conpog K5 EAPEAGRIn- e Hod SR drd [ e o LTt for
Gﬁﬁﬁf‘(ﬁﬁn 0AGelY 16! £ SHirEREF U ARt R0 MY uRY b?g@h]ﬁﬁéer A.

. Gandhi et al., which is Incorporated by reference
Gasnidhi pkl.ywihieh i$ greotporp@d1g] reférgucead ifulin sele‘enlm ar y

k di agram f a wWrel,es nlca on. system 1
BOE o oI By Ao SRR R AR ElutdRication
sStEink 200 hcladingenpiveaiady ofl QST AS 328, omwmd: atQ/oM 10. Similar to

systens, .the QSTA 12a intends to
conventional wireléss communication systems the QSTA 12a intends to

exchange data packets directly with the QSTA 12b. The QSTA 12a invokes a
DLS by including a DLS request frame in a message 102 sent to the QAP 10 by
the QSTA 12a. The message 102 may include a rate set, capability information
of the QSTA 12a, the medium access control (MAC) addresses of the QSTAs 12a
and 12b, or other necessary information. If the QSTA 12b is associated with the
QAP 10 in a basic service set (BSS) that has a policy which allows direct data
transfers to take place between QSTAs, the QAP 10 forwards the DLS request
frame in a message 104 to the QSTA 12b. If the QSTA 12b accepts the DLS
request frame, the QSTA 12b includes a DLS response frame in a message 106
sent to the QAP 10 by the QSTA 12b which contains a rate set. The QAP 10
includes the DLS response frame in a message 108 sent to the QSTA 12a.
Thereafter, a direct communication link 110 is established between the QSTA
12a and the QSTA 12b.

[0019] In accordance with the present invention, the QAP 10 may reject the
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exchange data packets directly with the QSTA 12b. The
QSTA 12a invokes a DLS by including a DLS request
wo ear®siim a nessage 102 sent to the QAP 10 by PEEUSHIF001840
12a. The nessage 102 may include a rate set,
capability information of the QSTA 12a, the nmedi um
access control (MAC) addresses of the QSTAs 12a and
12b, or other necessary information. If the QSTA 12b
is associated with the QAP 10 in a basic service set

ﬂm?degﬁi'ecaﬁﬁed@rcﬁﬁ khé QOMA T ahé BV aded@ste cHahael quality of

transters to take place between QSTAs, the P 10
signalmpsecipted Wit the QREAs 139 4gbi andithusdbg &% 39 wil nohgend
1, : .
tfP et 100 bRy 9o 2 CERE MR st Bl HRhded i the
s sge 202 Otclsdastart TE fdreopGialithyisical heyeQEAY) 2ittevarididr other
t ai . t., Th | d S. .
ok ant bRl pERGa IR AR ACIAER 1 i Simpation

& bedbthed frofi pRSEOROFHHEhE8I0NE betwadn THDQBTA 12a and the
est abl i shed between t he QSTA 12a and the %TA 12

b.
QY1 dPb or hydissering de the trAnsmBsions S theQERA; 2k, (reprived by
A 1P ot ST A R By R e g 12
sasdothcameskage t102tviniéh QTS sdi2da,0, (i2b, nalhd t hus the QAP

i1l .n S 104 to th TA 1 T
80201 oqucthiens HFRA 1Fa FEagi PEETHE: RESEEhAon B RREAMR, the
@STA E26 ShayoRiciuiR! a DhBHisRberydsghied Pithe 124 SredBaHOI12 sent to

ot her_channel &lﬁ)l :_lty i nformati on between the QSTAs

tho QAWM 01 A6 ther Afvavare oithedgSHA 12 the0AR 1@ includes a
. L _ :

S SRS BRI R S IR iRt d e 11

seht t6Hé QM. 12aecOithadviby thhe ARPLA thaudest ther DRSTdisgavery

S AR e B G 1 B R0 Bt

hélshye 119028]s priocédifie @PTdrtRedBEE R the IDES iPEdthBlished.

search for the QSTA 12b, the ‘%TA 12a may include a

[892]1di scoBefeyripggtreHignreane additionelk Jogrsages mastbe further
exchanged before or after the DLS is established. The QAP 10 may optionally

include a DLS measurement request packet in a message 116 sent to the QSTA
12a to request a channel quality measurement. The message 116 may also
include information regarding the capability of QSTA 12b to perform a channel
quality measurement. The capability information includes, but is not limited to,
a number of antennas, and an indication of the type of antenna technology
supported such as multiple-input multiple-output (MIMO), antenna diversity or
any other smart antenna technology. The QSTA 12a responds to the message
116 by inclilding a measurement response packet in a message 118 sent to the
QAP 10. The message 118 may also include the channel quality measurement
results between the QSTA 12a and the QSTA 12b. Channel measurements may
include received signal strength indication (RSSI) between QSTAl12a to
QSTA12b, channel quality indicator (CQI) between QSTA 12a and QSTA 12b and
interference level at QSTA 12a. RSSI is measured at QSTA 12a from QSTA 12b
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the QAP 10. If the QAP 10 is aware of the QSTA 12b

the QAP 10 includes a DLS di scovery response frane
wowah/osgbevant MAC i nformation in a nessage 11BECHES1006/a01840

the QSTA 12a. O herwi se, the QAP 10 includes the DLS

di scovery response frame and an indication that the

QSTA 12b could not be |located in the nessage 114. This

procedure is performed before the DLS is established.

[0021] Referring to Figure 1, additional nessages nay

Byepdseivielydlistenizlaao packdis saitdram thé QSTA 18 tolthe AP 10 or other

GRb&esrhen onl gretirpmentiioeg e vl aoedn frppmisting
eldetSTldin LEALA 024 BHGSTY BHERAMI0EYRL DLS (IRABNIIREL. The

The nmessage 116 may al so include information regarding

mmag@qohlﬁ and Y1Hmagbeaxdrnged bptore oressagectiSine¢nt by the QAP
surene The. capabil ity information

|ncI%# gmngﬁi%s PP M%%d to, a nunber of antennas,

[@ao2Rlan i nDh é‘(ﬁivleﬁtloﬁél Wh@le"ss/ gomofunisaltRRFstedds) ted DUB may be

ch | e Ltipl
(o Wy PR anapL S TAD [fa ke Therab s tifidawn process
daBabEd ﬁgﬁateﬁflsr e AR 170, fﬁ?e%@@'ﬁs 592 [ 1%8) dRtRAHRwWhlite DLS

by 1 ncludi ng a“nmeasur enent onseé packet in a
d\@s@ag)@cmmymmomplemm ef @4\9 icatitre ri‘mh@STAlmanﬂ?b may

iBpfe apHE T iciTe S080 Gity (e » et TSR RHE o JofR Budiet o am

aaskaswteag‘embﬁt nzgssz patludy, frons %Xylgﬂaets I@% ﬁ%{) 21449 L The tlimer is
icatio e a channe
g| tp epdt ﬁ%lb&giéve mf;ﬁ& corsplatzon ofap epnlicepion. If no

Iﬂaﬂ%%@tr@ E‘&%Exfeﬂ‘lﬁfdr@\éﬁé tlﬁfer @B_ﬁesl %?an §?ilcdt§t)rﬁ§ @&&fpf‘e%d the

from QS m{ passively Tistening t
QR3EAdLe, l;félmmtla’cﬁm & Béachsz owaprocessy 1@Nlud11@g aDId te@rdown

98? ol g essres 12T O TERL b TR QAR A RRBE O D1 Sdpprdown

praéese wesoniysibtedeall backdtSsdnt biythé QST Asada, mﬁ@s&@g@a by the
and 118 may be exchanged before nmessage 108 is
t by the QAP 10 or during an ongoi ng DLS session.

[0023] Either of the QSTAs 12a, 12b may send the send the DLS teardown
packet to the QAP 10. Once the DLS teardown message 120 is sent by one of the
QSTAs 12a, 12b, the QAP 10 will forward the DLS teardown message to the
other one of the QSTAs 12a, 12b. The DLS teardown process may be
implemented in any access method, (e.g., an assigned resource allocation, a
management resource allocation, HCCA or EDCF).

[0024] . In accordance with the present invention, the QAP 10 may initiate a
DLS teardown by sending a DLS response message 108 including a DLS
teardown action field to either of the QSTAs 12a or 12b. The action frame
includes a timer information field whereby the QSTA 12a or 12b must respond by
sending a DLS teardown message to the QAP 10 before the timer expires. This
feature is backward compatible with current WLAN standards.

[0025] The QAP 10 may initiate a DLS between two QSTAs 12a and 12b.
The QAP 10 sends a DLS initiate message to each of the QSTAs 12a and 12b.
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[0022] In conventional wreless comruni cati on systens,

the DLS nmay be torn down by either one of the two
w@BmAesli2a, 12b. The DLS teardown process cannPCT/82006/001840

initiated by the QAP 110. The QSTAs 12a, 12b can

teardown the DLS due to inactivity or conpletion of an

application. Each QSTA 12a, 12b may include a tiner

which is reset each tine a packet is received, (a data

packet or an acknow edgenment (ACK) packet), fromthe

(i dectihe QAR 102@ceit@da Dﬂﬁi‘rdqilm‘ﬂirmje&a!gs étbrh Botinelf theeFLAs 12a

Y i thecresoans tdbetyies Spleks aerise Bhe ML §f ay Sond o
IOF.S 3Bs PRk Infédsh 88 td BothOMIhRI@ITAL h@a(ﬁmlﬂl?aThé @LS initiate

initiates a DLS teardown process by including a
TRESSAEO AR Peit keassage laltwdgs%(w thepresert Ghveydinm 110@1110Wé3he QAP

P. | et
1% st Dt hitueeh rb STAS AR BAAKE, B P RicBbSidessace
and %}b@l@\&dp@lsi ﬁh@%s?he byt mOﬁlﬁeﬁEO Qatikse ?].IH.SA %B?OWBQAP
end the send.the acket to the .
@n‘t‘}é eiaHé)fLe)E eating3 B%‘O(ﬁnﬁi gﬁgg]?gé%}g? sent by one of
[b026) STAS DhZR4rahdfer altBetHAD.S & é’g'talllﬁhgh‘éﬂ‘i‘@é ﬁilﬁ%d Q'eﬁmafter

t ear down nessage to the other one of

T QSTAs mag usedhadNeS feroperéyyming dada |tnqn mseng |any of the
a%P%ss%c%c%%%lﬁé H&%ed(lg IgltE’E &b, #re §tg.ﬂﬁ?r ?I?Cgl;gs ei._rltHgCoAr or an

a hanagenent resource a
EICF) . [0024] In accordance with the present

ntion,_ the P 10 mgy initiate a ear down
Lt ng a DlePresenomventipn preyad %%eveﬁ% %gfrramstsrmats for
DEShfigWaeatht plross. Q\ﬂébtféhtﬂ%ﬁi inddlRe RS theltfory field,

12b. The action frame includes a timer information
diffenentigbes disyformataQctig 2etiar figldvalues assesiptasiwith each frame

S0 B RS haaiflopn message Lo the QAP 10 bef ore

nmer expires feature is backward conpati bl e
with current WLAN st andards.



[0025] The QAP 10 may initiate a DLS between two QSTAs
12a and 12b. The QAP 10 sends a DLS initiate nessage

wo eooeagthi2df the QSTAs 12a and 12b. Once t he QAPPAIDUS2006/001840
receives a DLS request nessage from both of the QSTAs
12a and 12b in the response of the DLS initiate
nmessage, the QAP 10 may send a DLS response nessage to
both of the QSTAs 12a and 12b. The DLS initiate
nmessage i s a new nessage introduced by the present
invention to aIIowthe QAP 10 toinitiate a DLS between

PSS vraomiinct Mmoo anan nd
o OI VT f LII Do T ecYquts Tcgoagc o
t he %%11189;)‘%‘&!% ggaée may] be nodifie SANINg i ate a
DLS fromthe @AP 10 instead |of creall ngrg REWedlS
initiate message  [0026] Datla transfer after the DS
is established is expl ai ned |her ei nafte]BLS'fe@owAs may

~Ff
use 1 HS DS IQ peT I Of1 III 1]9) atat+ allbl oS-t ally Ot
t he access nethani sns defined in | EEE teares n
standards, g€85 as an HCCA dr an EDCF. [HR&fkdThe
present—inventi-onprovides severalaction frane

Formats for DLS rranagerrenrt['a]b]l?r]poses An action field,

Ad&‘i‘ﬁ%ﬁt QétYorﬁff%f& valfesCald | ePfgﬂe(i ift! SecoflalcE rv@ﬂé %‘xteteﬁresent

the formats e actlon val ues assocl ate
Taeemifiony a%rELS(ﬂlmtJela?ﬂ'eqdm‘t ifirsanale isrforT: :aQSﬁ‘Alto'@bh &MAC address of
n fiel.d val ues.are
R SORA b S e anlicanteh Mo Bents, AR 0feavesy gpsponse
ﬂ‘aiﬁw@ﬁforf 4 QP it rhGond KREAWEhIHe RIANGIAFAL %%’%h@fie eésted

QSTAby sendi ng application requirenents
%o&é?@vqné@ﬁahg’&sﬂ?mwmsfrmp igmegified o pdd pnadtipatirld for

TV ey ——
DM tearddwel ftamer ThS QAR redtperts that heQSAR whald send the DLS

B R TR MERIOTIE: ERGNT
ré@nat fraendk ddrAsd VA RIS 2RURIdiRort 411 En RS kOAG optiRial PHY
dg{:angte ea)él%l cref'tsaln %t}(l:e%nc\flggmaloghaa{racterlstlc between the two QSTAs. A
DLS measurement request frame is for measurement request from a QAP to a
QSTA. The DLS measurement request frame contains capability information of
another QSTA. A DLS measurement response frame is for DLS measurement
response from a QSTA to a QAP. The DLS measurement response frame
contains measurement information and another QSTA MAC address.

[0028] Figure 2 is a block diagram of an Ad hoc network 200 comprising a
plurality of QSTAs 12a, 12b, 12¢, 12d, 12e, 12f for supporting peer-to-peer
communication in accordance with another embodiment of the present invention.
Each of the QSTAs 12a-12f maintains a database (not shown) of all of the QSTAs
12a-12f within one hop and two hops. One hop QSTAs are QSTAs that can hear
each other and are referred to hereinafter as "neighbors". Two hop QSTAs are
QSTAs that cannot be heard directly, but a neighbor can hear.

[0029] There are two groups of QSTAs that need to be informed when the

media will be in use, the QSTAs that can hear the transmission and the QSTAs
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request franme is nodified to include an additiona

el emrent to send optimal PHY data rate and certain
wordensabmnnel characteristic between the two EEETES2004001840

DLS neasurenent request frame is for neasurenent

request froma QAP to a QSTA. The DLS neasurenent

request frame contains capability information of

anot her QSTA. A DLS neasurenent response frame is for

DLS neasurenent response froma QSTAto a QAP. The DLS

tHRBEoH] @ PBsHibl e BROMSIE aht e rfoeaiviththereastioaterefore, only a

iy iing DS AR B9ACGTEERSAA st tpdrigiitheig dolghbor GSTAS,
r@%ﬁ@fﬁrél;yn ?‘h@ tﬂiﬂé&rﬁ't’dlﬁg QRITAQREAS td42@ itskeehbbgSthal 26k medium

or supportinhg peer-to-peer conmrunication in
istc oseland éhameighhnm daanoeraseiyervEithowfintéréerpnes €hhe receiving

QS icelS 10 RS pieoms o P bR B degpmd that the

néighboRs @Reuldofota tthnkit. hd@ﬁs nidie réfird6diMe laflshaking to be
QSTAst hat_ can hear each ot her and are_referred_to

mepiERplepeaded, huit hwd weld heftenpisralbmediametigiongy.
gggér] cann@bi B oRaar stk aehl Ysighk wetw@élg RBOE oER&E: to, report

[ 002 ] There are two groups of (QSTAs that need
capaliditien Vioroapdbiliemessegesdhezapabilitihmessagesmay bhtransmitted

SO BB R APROEeSR AT 25 F s DA PP T copabiity

h&¥saséd 188y bé Periedio e evaitiyiggetdddysvhid acﬁﬂlb%ﬁﬁ&mﬂw&ty of any
recel vi ng TAneed to informtheir nelghbor

Lhpeticaialse bermenly dnaninformationTogiestisisnal @quaﬁefiéy one of
tﬁ%k&ﬁﬂﬁis that the mediumis in use and the neighbors
cannhot receive without interference. The receiving
(GBI needd new @ETA rhaysens atrivedeast messagedomeiihbors asking for

us.e nd t hat. th ne| h shoul d totr ns t

B PR b R LA Tae B BAYaY oyar iy Chiandl i then
defif)| drenéE Ghaclbuth. IUpwll Irbeeptidhdofbite ﬁéquém%rﬁiyl QPN inactive
ef ficiency. [003Q] Neighbori g TAs send sj.gnals
ssersoemak sendbihednforg @a&ae‘k ahagew Qdg. ihe QSTAs follow a

Iﬁggﬁ%ﬁ%c%é@gqﬁéﬁ%pogﬁﬁg.c 2RRBIthé h¥wBSPAGREs {HRYinRfimation,
the new QSTA uses this information to optimally allocate resources for starting a
new application.

[0032] For example, in the Ad hoc network 200 of Figure 2, the QSTA 12a
and the QSTA 12b intend to communicate with each other. Before running an
application between QSTA 12a and QSTA 12b, one or both of the QSTA 12a and
QSTA 12b inform neighbors by sending messages 202 about the application. The
message 202 may be sent as a broadcast and/or propagated to the two hop
QSTAs. Alternatively, the message 202 may include a packet directed to specific
QSTAs. After informing neighboring QSTAs of the intended communication, the
QSTA 12a and the QSTA 12b may communicate by exchanging messages 204
without interference.

[0033] Information that is communicated between the QSTAs 12a, 12b may

include, but is not limited to, bandwidth requirement, identification of the
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as a part of an initialization process when a QSTAI s
powered on. The capability nessages nay be periodic or
we@®anstied ggered by some activity or inactivitRCDUSHENG001840

QSTA, or can also be a reply to an information request
signal initiated by one of the QSTAs. [0031] A new
QSTAmay send a broadcast nessage tonei ghbors asking

for active transm ssion. The new QSTAmay passively

scan the channel s and then send directed packets. Upon

trewapitiiog QSTA r?la el eecteixgag_\,ngsz{Aai ﬂﬁe@m‘ﬂé}é _?_)X‘Sﬁ_gli_ @spredérred
may .send t he i nformatjon ot ew . .

rgdulgtiey g > &S YParfddHeEack ﬁhabba%\ﬁe@ 98B0 ftithe Hiegn s
hﬁﬁmaewn%wcg Sbefet iy ibaf éalhlimhhilalatedt derifg %Q%It%tﬁig,ﬁment of

i
this information to optimally allocate resources for

I3L3y thowevernhwnapdie esmingnicat@bdaiingdhedXbfsommunicatien to
Fi h a .and the
e e R
heureséntgnaespppkito at ieqnedieiom amotdETAQIPA. ’thl QRS chalmsk for
ne. qr both of t TA 12a and QSTA12b inform .
B By ke Groib SGLGHES S0P H68kA neN@Ppcation.
[60R]i cat | Sfme THevIEBS TRIEpRALIFRY B8y SBR e PPiofity over others,
broadcast and/or pro aga?ed to the two hop (BTyAs

wharebnthayuany disrnpt ohbes seywicee f reayirphcin ¢aamphaefibis service

18 HEERO I RRB b e RECR o) Ll LAC Bt sy oypgrormed

STk eds2ge @rchdripe @bt éerlathertnaneonitting QETAs b(ystoF their ]service,

exchangi ng nessages 204 wi thout interference. [003

OF ¥ G RETSAER CXARANES o TeopsptiaLes Ean@%{iré@qs%@esm equency

bh#d, ol iy i nclude, but is not limted to, bandw dth
uirement, identification of thetransmtting QSTA

804t he r Bigaire Biga bisvhdiagramadeamety ok ingluging wpluselity of
BB 54 RS QA S e B A B s
to chenAdi lertrestwdik ROQ of Rizues RabhdhstitheiQSTAs 12a-12f maintains a
database of all QSTAs with which each QSTA 12a-12f can directly communicate
and with which each QSTA 12a-12f can communicate through the QAP 14. The
QAP 14 may provide the database of QSTAs available through the QAP 14.
[0036] Each of the QSTAs 12a-12f is connected to the QAP 14. However,
all traffic does not necessarily originate from or pass through the QAP 14. Thus,
two QSTAs may communicate with each other directly without sending the traffic
through the QAP 14. This process may be controlled by the QAP 14 and a
distributed control which is similar to the non-AP case described above with
reference to Figure 2.

[0037] In the process controlled by the QAP 14, for example, a QSTA 12a
intends to communicate with a QSTA 12b. The QSTA 12a sends a message 302
to the QAP 14 which includes at least one of a destination ID, a required
bandwidth, channel information, a direct hop to the destination, or the like.
Based on the information provided in message 302, the QAP 14 determines

whether to let the two QSTAs 12a, 12b directly communicate, or communicate

0.



DLS. However, it may be conmuni cated during the DLS
comruni cation to update certain paraneters such as
w@e@besriesl nodul ation. This informati on may bePCEES2UD6/001840
in response t o a request from another QSTA. The QSTAs
can ask for this information to update their
statistics or to start a new application. [0034] Sone
services or applications nmay have priority over
ot hers, whereby they may di srupt other services if
tKodbh RRE QA™ 18X aRl @APT14 by rSelte/ilie dé&rmﬂlai:lﬁorobﬂedl dn the

(Vo P) for_ener 91 The di
sigapt rengthbet ‘ﬁgefeﬁéé(g@ @%&%%% 138, GEESRLRS Pr Cload activity
of fuaergﬁp 14, o, SBTREPHOHRUMS QYBAL 198! 1/25: P tRE hlraé The QAP 14
nmessdge exchange th,

t ore-negotiate a bandw
sends- « arassage, 3¢t incbiling @flobatinh infermnaizori fQI‘@SSIMTeSOUI‘%S,

| gur eﬁq%?‘Ilf @niﬁ’ é‘f%&“?%ar am %;nr%')f or %@nf%ctlcl)r? B:L,lé{a%l Mthe

&ﬁﬁﬁ&rﬁéﬁtﬁ end inflidabe wiiag 9€ availaentA directSésnaihidatiohénk is
Ad hoc network 200 of Fi%ure 2, each f the QSTAs

tllezaesfzb lished 108 hetwgeny the,@8T8sd2aand 19TAs with whi ch
QST@J@ 1&%&3& o aﬁeﬁ Y tIEORIE R B0 I@gkqltvub me QSTA

Ich ea can comuni cat'e through
1@4\Bnd QST ézmaqtmu@sﬂmxmem MMS@b@géomem‘ms direct

B LIy, R s . N SRS T

QA 12Zc-tERGN Y inlG@esE BY blyadehsiihd thenes e 04ptssll of the
throqgﬁbthe QAP 14. Thus

KeforBaregniringal] Q%Tﬁﬁé%@séﬁ%m&%% (Rpf14for the
Iﬁ%&gg\g&i Iﬁé%egéxf 1t]1§|ns?tI?i|1 nded ?&Sﬁleﬁﬁaﬁseb eTﬁi%nﬁﬁ?lﬂr@&’etﬂyother

uted control which is simlar
QSTAhE solfAPn aisimgihecyanireresabses VVI th reference t o

G AT o R IS g o
dekdribed iRt Fprefdrred BRbETfentS tn peﬁﬁiﬁ:&laa' combhigton3Péhch feature

or element can be used alone without the other features and elements of the

preferred embodiments or in various combinations with or without other features

and elements of the present invention.

EMBODIMENTS

1. In a wireless communication system including at least one access
point (AP) and a plurality of stations (STAs), a method comprising:

(a) a first STA sending a direct link setup (DLS) request to an AP for
setting up a direct communication link to a second STA;

(b) the AP forwarding the DLS request to the second STA;

(c) the second STA sending a response to the AP either accepting or
rejecting the DLS request;

(d) the AP determining whether or not to accept the DLS request; and
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to the QAP 14 which includes at | east one of a
destination I D, a required bandw dth, channel
WO ndoensmE2d on, a direct hop to the destinati on, POF/US1966/001840
i ke. Based on the information provided in nessage
302, the QAP 14 determ nes whether to let the two
QSTAs 12a, 12b directly communi cate, or
comuni cat et hrough the QAP 14. The QAP 14 nay nake
this determ nation based on the signal strength

bet Wegbhd AP sbH@inGR IHES takpondety the mQMAmhmby th@ﬂfht STA
act|V|ty of the P 14, capablllty of the two

apdathe) speondy STAe dirertdy comanempates wilh ¢ach q#bglzc, ager @o&hrect
cbﬁﬂtﬂﬁézﬂ:gorﬁ ﬁacyems péogfl IPfd Qeftll, @SSi gni ng

resour ces, . 0., certain tinme, sub-carriers or
antennas) for the connection based on the

r e ts a at,e LS il A.d
oy ¢ etk mefitod eniBEndRt whird e SaeSnutaianeisle @
1@9@& ohZBe sHEndHALf s{ROEIxchhrgal Detwath the firt ahdBédoad STAs.
in the nessage 304 is sent to the QSTA 12a and

BTA12b. The other QSTAs 12c-12fmay al so be inforned
of the di Tﬁ&fn BIIHBHY Hiﬁ@nﬂi&he&@ﬁt}ﬁ&dét@ﬂhﬁﬁﬁ% d’f%fep (@

awar e of e resource being I n use TAS 12c-12

1s:hmsdde)nﬁfemummiltﬂtyadommdt;adttihagm.he message 304 to all
of the QSTAs 12a-12f or by requiring all QSTAs 1l2a- 12f
to nonitor the QAP 14 for the nessage 304, even if it

i s nat | NTREOAREhIIE etdRIAimeSEl whbiein BBy ddteeaiition dTetep (d)
TAs 12a - 12f from.using the sane_resources. [0039]

asedurtherrappbidity pbthefinst and weeand JFA$-he present

invention are described in the preferred enbodi nents
in particul ar conbi nati ons, each feature or el enent
can be us'Ehle aletine ofienttwdimetie]l whhmin tleadetessiraitbn of step (d)

th ferred enbodi various
i€ BREhGR (1R ATNED b e gLV, KBl datp paskelh e Sichanged
b%‘c@é@iﬂﬂfe st bhE sBéRgestAd. nventi on. EMBODI MENTS 1. In a
W rel ess communi cati on systemincluding at |east one

access
6. The method of embodiment 5 wherein the channel quality is

determined by exchanging packets between the first and second STAs before a
DLS is implemented.

7. The method of embodiment 1 wherein the determination of step (d)
is based on an interference level of a channel over which data packets are
exchanged between first and second STAs.

8. The method of embodiment 1 wherein the DLS request includes at
least one of a rate set, capabilities of the first STA, and medium access control

(MAC) addresses of the first STA and the second STA.

9. The method of embodiment 1 further comprising:
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point (AP) and a plurality of stations (STAs), a
nmet hod conprising: (a) a first STA sending a direct
wo povk/0gsaep (DLS) request to an AP for setti ngPCpus2006/001840
direct conmunication link to a second STA; (b) the AP
forwarding the DLS request to the second STA; (c) the
second STA sending a response to the AP either
accepting or rejecting the DLS request; (d) the AP
determ ni ng whether or not to accept the DLS request;

and((@)thb AP AR dseNs hids@reblent FeRRBDELthleFErRESTA fditmeasuring a
STA, whereby the first STA and the second STA directly

cheswmel ponsitien hetweanddre fashEl Agind the sepencdt$TA

coi C
o R S O BB e
tisd AP (da)ernsinbs sedethar ol eacr_tt aeapt thefDES gregjusste hesesh godthe

bet ween the first and second STAs. 3. The nethod of
measwReRtTesiter ei n the determination of step (d) is

based on the current load activity of the AP. 4. The
nmet hod of enbodi nent 1lwherein the determnation of

st epl(.d) The wgthod ofemhedireepfabiynther omANEEng; r st and
ot PfipE RS TA sl dRRage (FREAY AFlartlibigifie Sodofd STA

befbaanticd ficste3TAREnds tlad L Sackeest mrtmea&EhwhgmdbyUbE\dheh STA
ir nd secgond, ST 6, T h emhodi nent
glf i H@qE?T% ﬂ) fs | iop%)' : E%hg%lgﬁﬁ]%@% THGeIvEs Televant
uﬁzﬁhaﬁsﬁegtmsﬁ&smtmﬁ&hm@fl rst and second STAs
before a DLS is inplemented. 7. The nethod of

enbodi ment 1wherein the determination of step (d) is

pasefh on il hUifSd §F BRG6IELRNEI1 QhefeifiNAB: SN intlidel an
dat a  packets are exc nge etween |rst and second
offiiAml rate and channel quality information between the first STA and the

second STA in the DLS request.

12. The method of embodiment 11 wherein the information is obtained

from a previous transmission between the first STA and the second STA.

13. The method of embodiment 11 wherein the information is obtained

by monitoring transmissions from the second STA.

14. The method of embodiment 1 wherein the AP is configured to reject
the DLS request if the AP can provide a higher overall throughput between the
first and second STAs by facilitating transmission via the AP instead of allowing

direct communication between the first and second STAs.
15. The method of embodiment 1 wherein the AP is configured to reject

the DLS request if the quality of the communication link between the first and
second STAs is degraded.
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8. The nethod of enbodi nent 1wherein the DLS request
i ncludes at | east one of a rate set, capabilities of

W b@e08r1e3 STA, and medi um access control ( MAQCT/US2006/001840
addresses of the first STAand the second STA. 9. The
met hod of enbodinment 1 further conprising:(f) the AP
sendi ng a neasurenent request tothe first STAfor
nmeasuri ng a channel condition between the first STAand
the second STA; (g) the first STAsending a response
w t h16. neBkenetivnt ofeathodimemtiewbénein the AP idendigniretts reject

r or not accept the DLS request ed on, the

the DL Eede Peeare ommuiaimt Rt oon theboth iHeoqd STAs
further conprising: (f) the first STAsendi ng a nessage
tothe AP for searching the second STA before the first

STA $éndsTh¢metha crf iment % Wheraim theHel istoppable of sending a
R SERS. 18RS LoUREL 4k difio AR PR sdchnl B TSt
r eva

celtves' r ormati on o
STAfromthe AP. 11. The nmet hod of enbodi nent 1 wherein

qual 1By | TRemPRT edbaant hovereh Tad RLHaopfie messase

iRQE88h I Aidh frife BrDLS 4o 8bwn hdvinghetift Nefdrhtion field, and

enbodi ment 1iwherein the information i s obtained from

the gelectied STA mastreapinsnbaskt tpdbn Ahwith a2 DLStomgdewn raessage
b%ﬁo(fg Bl B4 glrellﬂg I%Q gndi?i%teem%dﬂegﬁdgwr} 1 wherein

ormat i noni t ori ng
transm ssi ons fron1the second STA. 14. The met hod of

513" ABquobhe FRethitbohgsaBoimspl 4 Uk il Lo Efch 1 Second

STR ORG-S apﬁhi/é?eé‘nd BecH bff tEHe fﬁ@ﬁj af8GRPchd¥PABYs configured to

facilitating transm ssion via the AP instead of
initiadeiaddL teardowamantied ent b thedP\hefare the timeraxpines.
second STAs.

20. The method of embodiment 19 wherein the timer is reset in response

to receiving a packet.

21. The method of embodiment 1 wherein the first STA sends a
measurement packet to the second STA and the AP before DLS is implemented to

improve a data rate and a packet error rate.

22. The method of embodiment 21 wherein the measurement packet is
one of a channel quality indicator (CQI), a received signal strength indication

(RSSI) or an interference measurement.

28. In a wireless communication system including a plurality of stations
(STAs), a method for peer-to-peer communication in the wireless communication
system, the method comprising:

(a) each STA maintaining a database of one-hop STAs and two-hop STAs,
the one-hop STA being a STA that can monitor the other STAs and the two-hop
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15. The nmethod of enbodi ment 1lwherein the AP is
configured toreject the DLS request if the quality of

wa b@eogrteaini cation |ink between the first and BeDUSm06/001840
STAs is degraded. 16. The net hod of enbodi nent 1wherein
the AP is configured toreject the DLS request to
secure communi cati ons between the first and second
STAs. 17. The net hod of enbodi ment 1wherein the AP is
capabl e of sending a DLS response nessage to a
ST beihg d STetlalt chheotfidas thastties 8TAn dirSdtdg butlB.asddviated with
nmet hod i g&@ﬁdinent 17 wherein the DLS response
%ﬁ%ééﬁ&é C es an action frane for DLS teardown
havi g srAd ihat W'a%fc & mmqaic%t@\&vﬁh caH ot s8RdiRGtadesihhe to

nmust respond back to the AP with a DLS t eardown

theis 9agdop &lfseeshuling adesisapeonemunicabionbetween T s, athereby
: . A
BB Ron e PN R8O R o o MEDR: STA

testkneiagibneaf the first and second STAs is configured to
initiate a DLS teardown carried out by the AP before
the tinmer expires. 20. The nmethod of enbodi ment 19

wher eith thge heIR6d bSerhBs@ineh 28 FSRABS CorhPrikiagei vi ng a
packet. 21. The nethod of enbodi nent 1 erein the

f i r sfc) STAnewndEAa jeiningu theresystepa cieading teh geguesbntnessage to
IlgﬁﬁQ%n%Qﬁyﬁ? before DLS is inplemented to inprove a

a rare ‘and a packet error rate. 22. The nethod of
enmbodd)netistidg W esenditie anmesporisennthepaek 3 TA svitheneséssary
.a, channel ality indicator (CQ), a received signha

g
1§ﬁF€ﬁﬁ?H3?ﬂ%ication (RSSI) or an interference

nMeas W eABALw AR ulilzidg\thé RIfSERatsHIRIRIEAS h eSmiMAE &fon with
including a plurality of stations (STAs), a nethod for

otberr STAs.peer communication in the wirel ess
comuni cation system the method conpri sing:

25. The method of embodiment 24 wherein the information includes at
least one of bandwidth, a frequency band, sub-carrier information, multiple-input
multiple-output (MIMO) related information, a received signal strength
indication (RSSI), interference, medium access control (MAC) address, service

capability and other information about the STA sending the response.

26. The method of embodiment 24 wherein the new STA scans a

channel and sends the request message directed to a particular STA.

27. In a wireless communication system including at least one access
point (AP) and a plurality of stations (STAs), a method for peer-to-peer
communication in the wireless communication system, the method comprising:

(a) each STA maintaining a database of STAs that each STA can directly
communicate with and STAs that each STA can communicate with through an
AP;
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(a) each STAmai ntaining a database of one-hop STAs and

two- hop STAs, the one-hop STA being a STAthat can
wOoreseri23 he ot her STAs and t he two- hopSTAbei NRCEHUS2006/001840

STAt hat cannot hear the other STAsdirectly but is

associ ated with a one-hop STA; and (b) STAsthat want

to communi cate with each other sending a nessage to

their one-hop STAsregardi ng a desired comruni cation

bet ween STAs, wher eby the conmmuni cati on between the

STAs(b) 2 fixet SAiAsgatidisgl alrgqiest ghdssagato BIAAP for communication

transm S 24. The nethod of enbodi ment 23 further

F?@Pagg&n‘éf’c) a new STA joining the system sending a

r eque%heq@s §89EmiBnE VHIPRAth Prrsit St uhlica®ionYetWeenTheFirst

sendi hg a response ?o the new STA with necessary
SITAf axrdrite seaon: E'GA(@yectlbr@rrtbwm,at@te|A1? Andg t he

srac T3 AP Rl & SrBolf MALaR 5 oitnloR' § Hesource for
Sﬁﬁ@@ﬁﬂ@ﬂh@ﬂmﬂﬁﬂhﬂdﬁﬁnﬁt | east one of bandwi dth, a

frequency band, sub-carrier information,
mul tiple-input multiple-output (MM related

i nf opgrat i b mRtHRACHIWIHARheNeD7 Shefiif tthe APMHAL tREresponse
(RSSI'), interference, nedium access control (MAQ)

easdagesto, the diret SBA eadtbelseeqndafBAot her i nf or mat i on
about the STAsending the response. 26. The net hod of
enbodi ment 24 wherein the new STA scans a channel and
sendg9.t heThemetlhdd ofembgdintbint 27 whetain ahp arsponsk anessage is

ST 7..1ln.a wrele communi catj an tem.includin
bigadeasorheks aliobbe STAS Ara Reya bl tht Hppiepssidithent.
stations (STAs), a nethod for peer-to-peer

conmuni cation in the wirel ess conmuni cati on system
t he nmet hod conpri sing:

30. Themethod of embodiment 27 wherein the AP implements a DLS to

establish a direct communication link between. the first and second STAs.

31. Themethod of embodiment 30 wherein a DLS is implemented if the
channel quality is better between the first and second STAs when they
communicate over the direct communication link than when they communicate

via the AP.

32. A wireless communication system comprising:

(a) at least one access point (AP);

(b) a first station (STA); and

(c) a second STA, wherein (i) the first STA sends a direct link setup (DLS)
request to the AP for setting up a direct communication link to the second STA,
(ii) the AP forwards the DLS request to the second STA, (iii) the second STA
sends a response to the AP either accepting or rejecting the DLS request, (iv) the
AP determines whether or not to accept the DLS request, and (v) the AP sends a
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(a) each STAmaintaining a database of STAs that each
STAcan directly communi cate with and STAs that each
w@Imkeasiieomuni cate with through an AP; (b) a fPCBHUSHIFN01840
sendi ng a request nessage to the AP for comuni cation
with a second STA; (c) the AP determ ning whet her
topermt communi cati on between the first STA and the
second STAdirectly or through the AP, and (d) the AP
sendi ng a response nessage for assigning a resource
DI redpopss to nhe thret SGAwiheraby dhe 8t SThe andtthedseodnd STA

enbqdi nent 27 wher.ein._t AP, . sends. t he respons
d%ﬁ@&g%m%w%e P pAcl oA RRIE RS TR ErreRTA AcgePtedn e

nmet hod of enbodi nent 27 wherein the response nessage

I s broadcast whereby all other STAs are_informed about

t he 8%souflesysbeing bodigent e whetrdin dhef desetspmiaient as to

7 erei h ' bl. | .
RrABEE R, el UPESERGR R, BiRehe oFrdaNARR of el
esdibmged betWéen thetfhetland seconddBTent 30 wherein a DLS is
inplemented if the channel quality is better between

the first and second STAs when they communi cate over

the gireoth& QPatbi 68¢mBOdikidE Sﬁqaz:he?é'iﬁnthter@fermination as to

communi cate via the AP. 32. Awi rel ess conmuni cati on
véhethemromipe aeteplthe(RAL.S aequash iz based ondbe serrpot lond @oipyity of
tflbzé%a first station (STA); and (c) a second STA,

wWherein (i) the first STAsends a direct |ink setup

(DLS) request to the AP for setting up a direct

commupi catjon link fo the second STA,. (Li).the AP,

f orwhibcls Tho Srster %%@9&1@@}@ sBetsin i determinatiopeas to
WHERSDrHIA to accept the DLS request is based on the capability of the first
and second STAs.

36. The system of embodiment 32 wherein the determination as to
whether or not to accept the DLS request is based on the quality of a channel

over which data packets are exchanged between the first and second STAs.

37. The system of embodiment 36 wherein the channel quality is
determined by exchanging packets between the first and second STAs before a

DLS is implemented.

38. The system of embodiment 32 wherein the determination as to
whether or not to accept the DLS request is based on an interference level of a

channel over which data packets are exchanged between first and second STAs.
39. The system of embodiment 32 wherein the DLS request includes at

least one of a rate set, capabilities of the first STA, and medium access control
(MAC) addresses of the first STA and the second STA.
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sends a response tothe AP either accepting or

rejecting the DLS request, (iv) the AP determ nes
wob@bhgri2br not to accept the DLS request, andP¢TyS10h&001840

AP sends aDLS response to the first STA, whereby the

first STA and the second STA directly comrunicate with

each other if the DLS request is accepted. 33. The

system of enbodi nrent 32 wherein the determ nation as

to whether or not to accept the DLS request is based

on t4® StTIﬁaF@tsfénQBf@h@d&hSnmhhé@&dtMMsmésm&hent

and second STAs, 34. The. s emo enbodi nt
oL B HESUTA FR AR EIR E A Agng AP BT elygen P first STA

af@GRR sl @Pﬁ arn%qéh‘:ésﬁrst S'I?@&%ﬂisoéf‘ rdspenSdivigh nllé%t%drement

activity of . The system of enbodi nent 32
resdt, whereb;eﬂm&liédehermmas whethenwonstos aheapt the REE reguest based

est is based on the capability of

R s S S S G o A i

enbodi nent 32 wherein the determ nation as to whet her

or not to_accept th S . reque bas o)

qual #1y ofh easﬁﬁﬁﬁln@f g‘b@ﬁ“ﬁfﬁﬁcagd‘ﬁﬁ 3&&@‘ gEI‘A sends a

nfsShaNg e o e Y\ﬁ'%@afdl‘@n tﬂééecaﬁ‘&j S%C&TgrestﬁéqirsﬁgTAE@ﬁds the

system of enbodi nment wherei n the channel qual It&%ﬂl@i "
y

D&t enquestcid tb%A%meéﬂga fingt pAdlcends tha Nee meqmt tq thet
TAS
B R LT AR

to whether or not to accept the DLS request is based
on an_interference | evel of a

packéts atie sxtemfeirhadinents g ¥ el @Vi@yﬁfgﬁﬁﬁs an
?ﬁma_mﬁtes Y84 %ﬁhﬂﬁeletm%ﬂﬂ MR35t Rebn thE HPSSTA and the

equest 1 ncludes at east one of a rate set,
seamdB3TA in tse PLStkequédtr st STA, and nedi um access

control (MAC) addresses of the first STA and the

second STA. 40. The system of enbodi nent 32 wherein the
AP sggds Bhéeeaserhefembodiment 42 wherein the information is obtained

from a previous transmission between the first STA and the second STA.

44. The system of embodiment 42 wherein the information is obtained

by monitoring transmissions from the second STA.

45. The system of embodiment 32 wherein the AP is configured to reject
the DLS request if the AP can provide a higher overall throughput between the
first and second STAs by facilitafing transmission via the AP instead of allowing

direct communication between the first and second STAs.

46. The system of embodiment 32 wherein the AP is configured to reject

the DLS request to secure communications between the first and second STAs.
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request tothe first STAfor neasuring a channe
condition between the first STA and the second STA and
W b@e08r183 STA sends a response with a neasur eP@€nUS2006/001840
result, whereby the AP determ nes whether or not
accept the DLS request based on the neasurenent
result. 41. The system of enbodi nent 32 wherein the
first STA sends a nessage to the AP for searching the
second STAbefore the first STAsends the DLS request to
the &P, dIige é}l‘s@eﬁliofsﬁlb&ﬁmmm Wheérefl &chafties firdtaindesecond
AP only if the first %celves rel evant format.i on
SgiAs;ipeluge cfbﬁan%m%liicﬁ%f’ b&sﬁrﬁzanderﬁ@ogasﬁ 5 configured to
e L TR tesrd¥ia'c Eh’i‘e& &% Ky fh%tAﬁEéfer ¢ha!BRrdRpires.
optimal rate and channel quality information between
the first STA and the second STAin the DLS request.

t em of di.ne 2.wherein,.the.
"ot o L5 B eLPRBMFRA  SpEGRahEn S insredn ppronse
toeddapang bimicket. st STAand the second STA. 44. The
system of enbodi nent 42 wherein the information is
obtai ned by nonitoring transm ssions fromthe second

STA. 445. e'igllik?o?é’t%h?'& ARt w2 ane! At NOTARdnds &

configur ect the DLS request 1f the AP can

npFasuresent pacgh’etro the eecantl SNAy anditine AP Iafored dpS istimplémented to

.and secgnd SIAS%)}# fac’iltl t atl ng transm ssion via the AP

TR H 1B TP B0 APAEFP % ni cati on between the

first and second STAs. 46. The system of enbodi ment 32

wherein the AP is configured torej ect the DLS request

to s80ur cTee R¥mimL PRI ASWheIen the Beasiament agket is
[

o e g O R e T oo R Rl iffication

(RB8Dfdrrast inderdereaconmpaSivkmend. configured to initiate a

DLS teardown carried out by the AP before the tiner

expires. 48. The system of enbodi nent 47 wherein the

ti megl s Iesetirdlesy @aRAGRRation system including at least one access

point (AP) and a plurality of stations (STAs), a method comprising:

(a) the AP sending a direct link setup (DLS) initiate message to a first STA
and a second STA for setting up a direct communication link between the first
and second STAs;

(b) each of the first and second STAs sending a DLS request message to the
AP, each DLS request message indicating whether the DLS initiate message is
accepted or rejected by the respective STA; and

(c) the AP sending a DLS response message to each of the first and second
STAs to initiate a data transfer over a communication link between the first and
second STAs if both of the DLS request messages indicate that the DLS initiate

request is accepted.

52. | The method of embodiment 51 wherein the DLS initiate message
includes an action frame used by the AP to initiate a DLS setup between two
STAs.
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to receiving a packet. 49. The system of enbodi nent 32
wherein the first STA sends a neasurenent packet tothe
wG@emonsll1STAand the AP before DLS is inpl ement eRICT/0S2006/001840

i mprove a data rate and a packet error rate. 50. The
system of enbodi ment 49 wherein the neasurenent packet

is one of a channel quality indicator (CQ), a
recei ved signal strength indication (RSSI) or an
interference nmeasurenent. 51. In a wreless
comuni cation systemincluding at |east one access

0 (A S FLULS LSS0 (ST e s

iAR148 nldasade is%ﬁﬁ?ﬁfed%%ﬁl@ﬁ’ea BPA thirkSiond hefdtd. 2
second STATor setfing up a direct conmunication |ink

between the first and second STAs; (b) each of the

firsk, and TAS u e
tot netap, TIESROHpd ABfCaIr Sulbeduh Bk 8555 RERRAP the DLs
rehywnBe hasnage ﬂ:t@nﬁgasabﬁ alkmatineeAPew initiate JaeDLSd)elb\yeen two
e respective STA; and (c) the AP sending a DLS
éi%?bonse nessage to each of the first and second
STAstoinitiate a data transfer over a conmunication
l'ink_between the first and second STAs if_both of the
DLS Paquethe metbod et emhodizmens Stliyaherefrethn BLSpitisteanessage

ihAGHESkn h3HGE AR Having » ¢HHE: HRLBOMA] sefgbodi ment o1

erein ate nessage 1 ncludés an action
frane used by the AP to initiate a DLS setup bet ween

and 55, wirEhbrReibad QSRR PERY B5EASA SRS b TR Sthggst

reSbodld bk 3o SAAP wRERANDS ORIt resPtbe bEReTRE BRSk1QUxpires to

any one_of enbodi nent 51-53 wherein the DLS
initiate a DLS between the STAs.

* *® ES
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response nessage is configured to allow the AP to
initiate a DLS between two STAs. 55. The net hod of
weroedsrrent 51 wherein the DLS initiate nmessageCT/US2006/001840
i ncludes an action franme having a tiner informtion
field. 56. The nethod of enbodi nent 55 wherein each of
the STAs nust respond back to the AP with a DLS
request mnessage before the tiner expires to initiate a
DLS between the STAs. CLAIMS What is clainmed is: 1. In
a W reless comunicati onwlﬁw i ncluding at | east one
access point AP ) and a plurality of stations (STAs),
a method conprising: (a) a first STAsending a direct
What sidikinset 19 (DLS) request to an AP for setting up a
direct communication link to a second STA; (b) the AP )
or waf@ignyinetessmommugicsdion; ystem inshuhng gt deagtcong greess point

AP) o3 SRR B el (ST R Prc B BoiprBRIREEST PECEPT 1
el Afdt STA Rehding Rdaeet libkeeRi DESVasfuesttslah AP flreetting up

AP sending a DLS response to the first STA, whereby
a direativenfrongicaginadlink the seseh&TETAdi rect | y comuni cat e

(ol Toteating $ha LG roiiess O TRE SRECHOTTA i ai m 1
g}%ﬁ@ b&h& k HRIBHhAAAS F&poRke 86 B APeitorkRg&stinglo dfé?ecting the

rengt si gnal s 'exchanged between the first an
DLS reqossttd STAs. 3. The nethod of claim1 wherein the

05 0 np e PR e PR e 751
(DandeA BB Gitld 21N r&ifoRsé 3 the iPASPPAORhereby the first STA and

the second STA directly communicate with each other over a direct communication link

if the DLS request is accepted.

2. The method of claim 1 wherein the determination of step (d) is based on

the strength of signals exchanged between the first and second STAs.

3. The method of claim 1 wherein the determination of step (d) is based on

the current load activity of the AP.

4, The method of claim 1 wherein the determination of step (d) is based on

the capability of the first and second STAs.

5. The method of claim 1 wherein the determination of step (d) is based on
the quality of a channel over which data packets are exchanged between the first and
second STAs.
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the capability of the first and second STAs. 5. The
nmet hod of claim 1l wherein the determ nation of step

w@ ajosiosiibased on the quality of a channel overP@IU81906/001840
dat a packets are exchanged between the first and
second STAs. 6. The nethod of claim5 wherein the
channel quality is determ ned by Bxchangi ng packets
between the first and second STAs before a DLS is

G AT AT T ——
nxcha@}ﬂg ga%figﬁbﬁt{f%gﬁl tpg\rf‘rsat{st WA %E(é(g[gin gT%%%;é%% e?m..S isi lgmented

of claim1l wherein the DLS request includes at Ieast

one of a rate set, capabilities of the first STA and
r"?edl umh@cmﬂyade@f}ﬁ pign kwhe;)eladfhfe deteramigrationeofister(d) is based on

on imtifo RGe I GLAR SRR e R TEL AR af Bhlirhgpd fotween first

and sec6Rd8IiAd 0 the first STA for neasuring a channel
condition between the first STA and the second STA;
(g) the first STAsending a response with a rreasurerrent

i§§§ g:o b eﬁoglyqftggq}é@ E ‘%gf‘tg‘gi}lnﬂ]?e@ﬁagj A ig{ﬂelh es at least one of a

rate s%t?)éé‘;%%lgh%ﬂs of TRe @ﬁ*&f‘ST‘AOfanal Bbdun fa'éEéé?secron‘ﬁﬂimMﬁCPQddresses of

rst STA sendi ng a nessage to the AP for
the firse8TAhamd) thé secndd®TASTA before the first STAsends the
DLS request to the AP, whereby the first STAsends the
DLS request to the AP onIy if the first STAreceives
el ev i 111-|9ﬁ STAfrom the AP. 11.
‘?ﬁe ne%oig%g]?(; aélﬂ%w fer el%lst& fhglmr% " STAi ncl udes an

@PtheBAPr @irgling . atvarnedmentrédyest tbothefirstnSPAt foeeneasuring a
the first STA and the second STA in the DLS request.
channel condition between the first STA and the second STA;

(g) the first STA sending a response with a measurement result, whereby the AP

determines whether or not accept the DLS request based on the measurement result.

10. The method of claim 1 further comprising:

(P the first STA sending a message to the AP for searching the second STA
before the first STA sends the DLS request to the AP, whereby the first STA sends the
DLS request to the AP only if the first STA receives relevant information of the second
STA from the AP.

11. The method of claim 1 wherein the first STA includes an optimal rate and
channel quality information between the first STA and the second STA in the DLS

request.

12. The method of claim 11 wherein the information is obtained from a

previous transmission between the first STA and the second STA.
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12. The method of claim 11 wherein the information is
obt ai ned from a previous transm ssion between the
WO 200sM813TA and t he second STA. 13. The net hod oPCT/IUS1006/001840

11 wherein the information is obtained by nonitoring

transm ssions fromthe second STA. 14. The net hod of

claim1l wherein the AP is configured to reject the DLS

request if the AP can provide a higher overall

t hroughput between the first and second STAsby

facilitating transm ssion via the AP instead of

| owpRe 4y | CAf ‘ L n .

0 conangAREY SEUTHE e PReRER PR infizhatidh, i Opained by
monitorimng trahisguissdns fronejthe seddnel BLS. request if the quality

of the conmunication |ink between the first and second

STAsi s degraded. 16. The nethod of claim 1l wherein the

i's re . re he

S s 2 b el R AT R U 84 AE WG the DLS
requesTifeheithexch pfovidl@h Mighah®reehll thicugpuitbetARaR tBe Gist and second

sending a DLS response nessage to a sel ected one of o
STAs byHaciliteingdransaissinn Grabe ARinsterd afalleming dic¢chicomprunication

wherein . the DLS 1 nse message i ncludes an action
betweeflr%ﬁelrfsgranﬂ_s\?c?]ég% having a timer information

field, and the sel ected STA nust respond back tothe AP

with a DLS teardown nessage before the tinmer expires
1% or'flee methiodi ofi daim O $heeeindtdwnAPLE. coftfisured Ko drefefct the DLS

laim 1 rei.n, each of the first gnd seco )
requesE{Abe iAREof Ehé Prsrunitiation tohotiinebrbpdivsh Aad seeapdiSTAS is
degradedAsi s configured toinitiate a DLS teardown carried

out by the AP before the tiner expires.20. The nethod

of claim19 wherein the timer is reset in response

recej ving. a packet. 21. The nethod of clai m lwherein
16" Fhem h&éé?foéa]én reddgrensthe flcisctondigurnd te aetnst the DLS

requesﬁ&é@&%r& an‘éguﬁﬁzfa@foﬁs %ei?wégn ltHg Iﬁ?'gi:e E{l& geéo%d@ﬁ‘% e a
at na a

arate a

17.  The method of claim 1 wherein the AP is capable of sending a DLS

response message to a selected one of the first and second STAs.

18.  The method of claim 17 wherein the DLS response message includes an
action frame for DLS teardown having a timer information field, and the selected STA
must respond back to the AP with a DLS teardown message before the timer expires in

order to initiate DLS teardown.
19. The method of claim 1 wherein each of the first and second STAs includes

a timer, and each of the first and second STAs is configured to initiate a DLS teardown

carried out by the AP before the timer expires.
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packet error rate. 22. The nethod of claim 21 wherein
t he nmeasurenent packet is one of a channel quality
w0 nabsosties (CQ ), a received signal strength |PCi/Us100€0001840
(RSSI) or an interference neasurenent. 23. In a
Wi rel ess communication systemincluding a plurality of
stations (STAs), a nethod for peer-to-peer
comuni cation in the wirel ess comrunicati on system
e o .
L abeag iy BEBE LERROLy At Ho BIAT @ iinse o roceiving
a pack&lTAbei ng a STAthat can nonitor the other STAsand the
t wo- hop STAbei ng a STAt hat cannot hear the other
STAsdirectly but is associated with a one-hop STA; and
) t . [ |
480 o RS ihBbd I Bt SRPRURAZHE L <G BldiShzoment packet

to the déeond BTACHTA I AR BeFordBLAGE impleitentddetoemprbli€a data rate and a
comuni cati on between the STAsis not disrupted by

packetggragtitsdei ng STAtransni ssi ons. 24. The nethod of claim
23 further conprising: (c) a new STAj oining the system
sendi ng a request nessage to nei ghboring STAs; (d)

2% sStTRE ndiodS6NElang 91 FSERnSs Eht AnbAG1RaYENn? IPadMet s one of a
necessary information; and (e) the new STAutili zi n&‘SSI)
or an

channegl hmalitiydndigaton (€QIhia re¢cadved signal mtraxtgthringdication
. P STAs. 25. The thod of claim?24 wherein the
interfereRcs MEASWS™MSY udes at | east one of bandwidth, a

frequency band, sub-carrier information,

mul tiple-input nmultiple-output (MM related

23f or mti wireless emaiadcstion alystdm dngluding di phisadity of stations

(RSSI), i nfgerference, medi um access ,control, ( MAC) L.
(STAs); gaprathod Sfor \pees-tesesi fompusmentittdn ther Biralessopommunication

systen® R inethod comprising:

(a) each STA maintaining a database of one-hop STAs and two-hop STAs, the
one-hop STA being a STA that can monitor the other STAs and the two-hop STA being
a STA that cannot hear the other STAs directly but is associated with a one-hop STA;
and

(b) STAs that want to communicate with each other sending a message to their
one-hop STAs regarding a desired communication between STAs, whereby the

communication between the STAs is not disrupted by neighboring STA transmissions.

24.  The method of claim 23 further comprising:

(c) a new STA joining the system sending a request message to neighboring
STAs;

(d) existing STAs sending a response to the new STA with necessary
information; and

(e) the new STA utilizing the information to initiate a communication with other
STAs.
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the STA sending the response. 26. The nmethod of claim
24 wherein the new STAscans a channel and sends the
w0 eemstiziressage directed to a particul ar STA. PQITUS1006/601840

wi rel ess comruni cati on systemincluding at | east one

access point (AP) and a plurality of stations (STAs),

a nethod for peer-to-peer conmmunication in the

wi rel ess comruni cati on system the nethod conpri sing:

(a) each STA nmmintaining a database of STAs that each

STA can directly communicate with and STAs that each

SFA CaAhC/FING 6REIGIH! Zéf‘wh@{‘élﬁ‘lﬁeEiﬂfd%ﬁiatﬁcm iftlha&Sht least one of

STA sending a request nmessage to the AP for
bandwidbim mfrequemncy band) sabseeoied ifbAmaton, hhdtipRe-input multiple-output

term nij whet her toperm,t comruni cation between the

vl Sledialrma e, Suecahisddisn isteangthy indicatipn (RRSDyinterference,
medivdy ac&arég céﬂ@roi mA’e‘B Qégj geﬁzi&@?ﬁ%ﬁﬁ@ 53 8’9%1].( i%'f(%rmation about

assigning a resource ftor supporting e conmuni‘cati on.
the S8 sefitimgnitichedpoifisec| ai m 27 wherein the AP sends the

response nessage tothe Erst STA and the second STA
29. The nethod of claim 27 wherein the response

' by .al h
LN —
the reghet Bb88agé dibsuted Bo bhsariRuldps®AEnts a DLS to

establish a direct conmunication |ink between the
first and second STAs. 31. The nmethod of claim 30
rein a DLS is inplenent.ed if, the ¢channel guality is .
£t or T8 nsless P EeAHAR syicm g et b g access point
(AP) a8 BIarEBELofR S o EPAL LG Im | S8 el Bmb@f cation i
) )av\he@r?lt hey y’é%mmnliocagse vi)z th@@ﬁﬁgﬁg\?ﬁéﬁpess cation in the
wirelegs nommwzcaGon systeen) thenmetlsochepmpripimt | east one

I nt P) ;
zag)c &ach WA 'm iAnt)aining a database of STAs that each STA can directly

communicate with and STAs that each STA can communicate with through an AP;

(b) a first STA sending a request message to the AP for communication with a
second STA;

(c) the AP determining whether to permit communication between the first STA
and the second STA directly or through the AP; and

(d) the AP sending a response message for assigning a resource for supporting

the communication.

28.  Themethod of claim 27 wherein the AP sends the response message to the
first STA and the second STA.

29. The method of claim 27 wherein the response message is broadcast

whereby all other STAs are informed about the resource assignment.
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(b) a first station (STA); and (c) a second STA,
wherein (i) the first STA sends a direct |link setup

w@ Dlogpsmesjuest to the AP for setting up a di r eBCT/US2006/001840
conmuni cation link tothe second STA, (ii) the AP
forwards the DLS request to the second STA, (iii) the
second STAsends a response to the AP either accepting
or rejecting the DLS request, (iv) the AP determ nes

whet her or not_ to _accept the DLS request, and (vy).the )

A0 s et Tnofles ¢4 n 24 wherons bhe AT TN Amea OYYS tagstablish
. fl AR gqg TARLr 664 ngpRicate with
dlredé:g{:naﬁ%]t%hgr %lﬂfﬁxpﬁggﬁg rggeué\g%t I'S él%cc?glgt ed‘{ﬂ é'33. The

system of claim 32 wherein the determ nation as
t owhet her or_not to accept the DLS request is based on

tHe stihengrethed oficlpim 30exbensigadDi&t iscnplemeernteddf the channel

.,and, sgco STAs,; 34. ,The, syst chai 32 wherein
qualitf 3 bEEE BArRdaP the st i SRbATPAs G Inag diihipfate over the
direct lb@rh88i¢@Sioni 110 8846 wiibr fiRyCdonh@iini¢Aas&iathe WR.y of

the AP. 35. The system of claim 32 wherein the

determination as towhether or not to accept the DLS
rgquest i.s .based on the.capahility of. the first and
B ond: BiSH SRy RTgem, FPRFSHE em ¢ ne
48} 8f HaRAbhERcASsIpHMEtARy, or not to accept the DLS
request is based on the quality of a channel over

Wh) arﬁdrd’asmtimn@lﬂk)ﬁand exchan?ed bet vveenWLhe fir sL and
ST 7..T ' 3 '
G N G EC R T
e SMSE U A4Eak RO FaSRERE SRR OER, o Bt STt

AP foreweirds tha Bili®reqrest ontisd SxondSTOL(il)theseemid SMA ddnds a response
request is based on an interference |evel of a_ channel .
to theoddy either megeptang kegiscting thechRivyeenuastweiah therAP determines

et EEEH RO A DA PR A
first STA Qﬂiéﬂebmﬁe first STAfdiBtheFehond BT Ab ety @6ARHEnicate with each

control (MAC) addresses of
other if the DLS request is accepted.

33. The system of claim 32 wherein the determination as to whether or not to
accept the DLS request is based on the strength of signals exchanged between the first

and second STAs.

34. The system of claim 32 wherein the determination as to whether or not to

accept the DLS request is based on the current load activity of the AP.

35. The system of claim 32 wherein the determination as to whether or not to

accept the DLS request is based on the capability of the first and second STAs.
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the first STA and the second STA. 40. The system of
claim 32 wherein the AP sends a neasurenent request to
w0 bwef8r1gs STAf or neasuring a channel conditi oPCDHES200€001840

the first STAand the second STA and the first STA

sends a response with a neasurenent result, whereby

the AP determ nes whether or not accept the DLS

request based on the nmeasurenment result. 41. The

system.of claim32 wherein the first STAsends a

s sagd G W THE A} oL THEL P S Afd SRR STl Y BpEer or not to

accept! the DUSSteqabit SERURdIHEHE-QuUARBHERA chanhBEoR: wRIMA ddi8 packets

first STA sends the DLS request to the AP only if the
are exthasgedhatwemethefirstelrsl/seeondrBTAsmt i on of t he second

STAfrom the AP. 42. The system of claim 32 wherein the

first STA includes an optinmal rate and channel quality

i or i . fi . . i .

(O Dreis SinieE) VRSP 36 Wl tA8 annt) 9RAREF 1Ml dtmined by

exchangifngr pedkiebs betsvedi thierbtlantiseeond ST Aeforaa DILS $¢ Hnplemented.
between the first STA and the second STA. 44. The
system of claim 42 wherein the information is obtained

MO Mt OL | tr ' fr h cqond !
"oy SR BRI S2 RSP el B8 PR Y G e ormotto
accept tHeEDLStridgubkiisR@ee oh drf irtEffefdhdedBvell 614 EhrthdliogBRivhich data
overal | thr oug&gut between the first and second STAsby
t

packetsazid ¢xcliainggd theaween Sissband isacardeSPAsi nst ead of
all owi ng direct conmunication between the first and
second STAs. 46. The systemof claim 32 wherein the AP

139, COMFh OBt oF el WSl the IS8 uL & iAEIRIMLS at least one of a
comruni cat’i ons between the first and sécond STAs. 47.

rate satheapyhildinsodf thiedinst STAywerdinedantacobss tomtiolf MAGNdddresses of
the fr3E S RiamtABP So6HI PR ed 1o | nitiate a DLS teardown

carried out by the AP before the timer expires.

40. The system of claim 32 wherein the AP sends a measurement request to
the first STA for measuring a channel condition between the first STA and the second
STA and the first STA sends a response with a measurement result, whereby the AP

determines whether or not accept the DLS request based on the measurement result.

41. The system of claim 32 wherein the first STA sends a message to the AP
for searching the second STA before the first STA sends the DLS request to the AP,
and the first STA sends the DLS request to the AP only if the first STA receives
relevant information of the second STA from the AP.

42. The system of claim 32 wherein the first STA includes an optimal rate
and channel quality information between the first STA and the second STA in the DLS

request.
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48. The system of claim47 wherein the tiner is reset

i n response toreceiving a packet. 49. The system of
w@b@snsB323 wherein the first STA sends a neasurBCENS2006/001840

packet to the second STA and the AP before DLS is

i npl enented to inprove a data rate and a packet error

rate. 50. The system of claim49 wherein the

nmeasur enent packet is one of a channel quality

indicator (GQ), .a received signal strength indication .

RS Tsr staorh o ehairs e WHERSH Lhe NPT TIAtion 3¢ ODLamEd from o

previoflk HELTARISE AN st (0 AP SN RGP Pl 12T Sty

a method conprising: (a) the AP sending a direct |ink
setup (DLS) initiate nessage to a first STAand, a L
ééeonasisfﬁgasmmyiplalmé%‘ﬁharﬂn theinfermatianisebtained hymonitoring

bet ween. t he.first second STAs; (b) each of the
transmﬁsflsopsgﬁ%lmst@@oﬁ?&o%@%‘%endi ng a DLS request nessage to

the AP, each DLS request nessage indicating whet her
the DLS initiate nmessage is accepted or rejected by
he r Gheesystem FTdaimB® wbpreinghaABdadonfjgurdl ® reject the DLS

respon nmessage, t o, each of first d _second STAs
request3PHi AP 475 B oe:s EERREPEr| GrouEEBHARRNEST! Bit (Firhgnd second
STAs B et tiletansilis 408 v AR AP A S allof B R iRE dirdet ddnfmunication

rrequest messages Indicate that the DLS initTate
betweer the first andeceaptdd8TAS2. The net hod of claimb51

wherein the DLS initiate nmessage includes an action

frame used by the AP to initiate a DLS setup between

t S T x| ai '

1P, ST eifen I A B PRSPl e LS
requedtéoRodrd behatithicdond betwaintith ffsteiml sacohdiBTAs.n t he

DLS response nessage i s configured

47.  The system of claim 32 wherein each of the first and second STAs include

a timer, and each of the first and second STAs is configured to initiate a DLS teardown

carried out by the AP before the timer expires.

48. The system of claim 47 wherein the timer is reset in response to receiving

a packet.

49. The system of claim 32 wherein the first STA sends a measurement
packet to the second STA and the AP before DLS is implemented to improve a data

rate and a packet error rate.
50. The system of claim 49 wherein the measurement packet is one of a

channel quality indicator (CQI), a received signal strength indication (RSSI) or an

interference measurement.
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to allow the AP to initiate a DLS between two STAs.

55. The nethod of claimb51 wherein the DLS initiate
wore®sagK23 ncl udes an action frame having a ti MBCT/US2006/001840

information field. 56. The nethod of claimb55 wherein

each of the STAs nust respond back to the AP with a

DLS request nessage before the tiner expires

toinitiate a DLS between the STAs.

51. In a wireless communication system including at least one access point
(AP) and a plurality of stations (STAs), a method comprising:

(a) the AP sending a direct link setup (DLS) initiate message to a first STA and
a second STA for setting up a direct communication link between the first and second
STAs;

(b) each of the first and second STAs sending a DLS request message to the AP,
each DLS request message indicating whether the DLS initiate message is accepted or
rejected by the respective STA; and

(c) the AP sending a DLS response message to each of the first and second STAs
to initiate a data transfer over a communication link between the first and second
STAs if both of the DLS request messages indicate that the DLS initiate request is

accepted.

52. The method of claim 51 wherein the DLS initiate message includes an

action frame used by the AP to initiate a DLS setup between two STAs.

53. The method of claim 51 wherein the DLS initiate message is configured to
allow a STA to respond thereto.

54. The method of claim 51 wherein the DLS response message is configured
to allow the AP to initiate a DLS between two STAs.

55. The method of claim 51 wherein the DLS initiate message includes an

action frame having a timer information field.
56. The method of claim 55 wherein each of the STAs must respond back to

the AP with a DLS request message before the timer expires to initiate a DLS between
the STAs.
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