[0001] PEER-TO-PEER WIRELESS COMMUNICATION SYSTEM [0002]
FIELD OP INVENTION [0003] The present invention is related to
awireless communication system including a plurality of wireless stations
(STAB) and an access point (AP), (i.e., a centralized controller), and a
witeléss comphitite AGoPESIS TR FICHRE RO AV RN AGTISTNASWITEdUt a
centralized controller, (i.e., an Ad hoc network). More particularly, the

§set invention is related torarmethogandgsiem for, establishing data
&r@é rs bet en the STAs usmgr%dlr(fct link setup (DLS). [0004]
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eswbmsﬂamgvmhoﬁlneenppm@f@aajbs)um ewteﬂscxdmce dlﬁerenuatlon, block
acknowledgement (ACK) and DLS. The STAs that support these IEEE 802.He
features are referred as QSTAs. Similarly, an AP that supports these IEEE 802. He
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

[0006a] In accordance with a first aspect of the present invention, there is
provided a method of establishing a direct link setup (DLS), the method
comprising: transmitting, by a first station (STA) that includes a timer, a DLS
request to an access point (AP) for setting up a direct communication link with a
second STA, the DLS request including an element that indicates the capabilities of
the first STA; receiving a DLS response that indicates whether the AP has
determined to grant the DLS request and an indication of the capabilities of the
second STA, whereby the first STA communicates directly with the second STA
over a direct communication link if the DLS request is granted; and initiating a

DLS teardown in response to the timer expiring.
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comprising: transmitting, by a first station (STA) that includes a timer, a
DLS request to an access point (AP) for setting up a direct
communication link with a second STA, the DLS request including an
element that indicates the capabilities of the first STA; receiving a DLS
response that indicates whether the AP has detennined to grant the DLS
rd & and df ARGRIERRAT Sfitha tepRBltRSSTaHitiE HBKShESTHOWHSIEHY
thedirteS 1 A4RMBINICALEE HiFeCty Wik the: 35eonchS I RYSI & diegh A

communication link if the DLS request is granted; and initiating a DLS
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asgeond aspestgf theiRg ML INYERNRR. Hiereih Rrovided grstationprg
(STA) configured to establish a direct link setup éQLS), the STA _
coFApFSigR R sarRitRERGhNgufitEs thersmbaitss STriquektig appeiver
aceREsRAINt(ARIAr setting upgditechcemmunicationdink with a seggnd
STA, the DLS request including an element that indicates the capabilities

ofiamsred o resaivide Bhbnitarsdl 1 feiveiseBersdetisorpatiisies of the
indicaeswhers e AR hasndeiermined tRarpt the Rl reanest20d,

an indication of the capabilities of the second STA, whereby the

tr&viSmiRarath i ithdheowsing Bké renth epndinem theldhe DeshieseTieaitadipriss
the-seroncd LA RR-AsROionthahthe A 3 Jesponsedndicates dhatthe

AP has determined to grant the DLS request; and a timer configured to
infiiseecs DLS teafasnmieRaps iR edither 8/ piring. [0007]
Embodiments of the present invention are related to a peer-to-peer

c nicati stem using a DLS, A mobile stati TA) establishes a
di Wcommﬁ@%}éﬂgﬁ |ﬁow%ﬁ Bother ﬁ yarseerﬁ?d’r%ﬁ%stg %?5352%" et
reiestg A0 SIsTavE BECRE DRy siEn 85denteatrbdishep atiotier).
Thenhuiiasias tRRNALT eiReletitg DbP keduest mb&age 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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WO 2006/081123 PCTIUS2006/001840 based on channel
measurements. If the DLS request is accepted, the DLS is established
.such that the STAB may directly communicate with each other. An
establisirsdi LS connection may be torn down by the AP seqdingp@es/601840
message including a DLS teardown request to one of the STAs, or based
- on channel measurements. The system may be an Ad hoc network
comprising a plurality of STAB without an AP where each STA maintains
a database of one-hop and two- hop STAB, and establishes a direct link to
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STAB I Su eer rLcom cati accordance the
prese |nveﬁ%1$‘sa%%"'p i elfléure %%n%l%é%cf ID:jlgramm}la%le ork
comprising a plurality of STAB and an AP for supporting peer-to-peer
conpgugnication in aqv;gmﬂm&m?ti'@weﬂemﬂﬂmﬂwma@lﬂ

D DESCRIPTION OF .TH RED MBODI
[O(E)@Qj! élEereafterm[ eLrarﬁji\e:lo derﬁ %‘E ﬁ'e?nc udes b %Ig {r?gFthe

limftdlgweng d\ﬁ?éﬁé@?&fﬁ?ﬁﬁ#@@@lﬁﬂﬂ\ﬂﬁ&@)ﬁ@ﬁwﬁ exgmpletand to
Mokbilen8tatiand fufbsesh At HiensHRSMIBRDERINg BREAL RN Bther
typ&)(?lf(ﬁi evice Figure 1is an exemplary block diagram of a wireless communication
system including a plurality of QST'As and a QAP in accordance with the present
Invention;
[0011] Figure 2 is a block diagram of an Ad hoc network comprising a
plurality of 8TAs 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.

{00181 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
f0014] Hereafter, the terminology "STA" or "QSTA" includes but is not
Limited to a wireless transmit/receive unit (WTRU), a user equipment, s 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,
~ asite controller, a centralized controller or any other type of intexfacing device in

a wireless environment.
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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
ofs kg Qbinterfacing device in a wireless environment. 2 W« oo cn01840
2006/081123 PCTIUS2006/001840 [0015] The features of the present
invention may be incorporated into an integrated circuit (IC) or be
configured in a circuit comprising a multitude of interconnecting
components. [0016] The present invention facilitates the establishment of
dafpgignisiers hefuern QSTAS oladealigiRseLilaless samauniGation
system, such as a wireless local area neYWO&?\ﬁL%\ 3 or a wireless wide
aréR AERBRIcRRIY AP, oudin geatisrs drineasiseahcrmaristg rumFdiitude of
petiaemsra sitingliog.psaee@dure for establishing the DLS, tearing down the
D d perfgyming a data transfer . it%h brid ¢ rgégati unction
coﬁ?tgﬂd chaﬁﬁglpacceéﬂssm (W&?&I& c?r en grg%%gstg?’s%ﬁ u?gg%égﬁan%iamfem
acbeseeqrrREAYA 08 177 PaatdRiBRel Hiteltss comrEiy PG BEER agh as a
EDGARES WistiaretnistweoReWHiAY L &S RatealsAHENaiND nddidRINHRN),
entitled " odyand System for.. Cantrollin cess to a Wireless
o e B R RS, D FRoture o
incostigBlstia e ilrEnbearinardomy she fokd. rodmmrfagniesiaidalp transfer
exetplByytdaclkhdiagtam fohéeio elecs e mRHNERLIvE:SYRIEA) d06hhanced
inc inguge Igﬂggiyepgcgggéﬁ)%l 12b and a QAP 10. Similar to

Ire

conventional wireless communication systems, the QSTA 12a intends to
extfiifle dataddiienalgricilnreonrding 3 STIHCOH any ElSmarebisclosed in
invaResdnPUSbydtsludinga R6.S 1a99asiclcaitdd 'Mapssags $92&aibr
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set, capa nrormation
Grandhi et al., which is incorporated by reference as if fully set forth,
[0018] Figure 1is an exemplary block diagram of a wireless communication

system 100 including a plurality of QSTAs 12a, 12b and a QAP 10. Similar te
conventional wireless commumication 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.

10019) In accordance with the present invention, the QAP 10 may reject the
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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

whichalawsdirect data transfers to take place between QgdAgshR AR
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
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associated with the QSTAs 12a, eQ 0 will not sen

th&hreedmelivinbrrmedmbatvee QBT & Lvend i dhitinfemaion
thenapdessigeined ﬂﬂduﬂﬁ&iai_isl E'ffﬁﬁlﬁ_ﬂﬁflﬁt&l pbiysieal thy @IXPATIOL ratd the
angor Oher channel qualitvinf Jﬂ?&%%i?x‘?&‘ﬁ%%&ﬁ%%@?& 251688094 by

12b. This information m’!%;ge obtained from previous transmissions
bethe@ATHE erothen Q8 TR hEthe informstion, isRoti snaiinectheeRSTA 12a
trassmdissionrdeage 102 Q5 4 2B seieedyded hyulile QAP 10 or other

. If theyj ianiis.not available. the QST t
Q3des)- I theyinips @gﬂn].?aql%g&%%” it %(%%fﬁ #2353 A2'1§b, the

message 102 with the IE set to O, the QSTA 12a
ne%?golaéﬁ&mﬂ&@és@%&%wﬁ%, frrameig rAnessagR Ay Fricride
a BheSiFCOVely tihe GRe? fraikarivaseroPdsaQfTA A RenhtoQhie IDARIGedf a
th%@@&s%&zﬁs%%@ QNSRS k2B %&Qrixﬂﬁjc%‘oq;e% 8 rikSice 114
discovery respons frame with relevant MAC ihformation in & message
118ent to the QBTA 12a. Otherwise, the QAP 10 includes the DLS discovery
response frame and an indication that the QSTA 12b could not be located in the
message 114. This procedure is performed before the DLS is established.
[0021] Referring to Figure 1, additional messages may be further
exchanged before or after fhe 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 channe]
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 including 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 (BSSI) between QSTA1Za 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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sent to the QSTA 12a. Otherwise, the QAP 10 includes the DLS discovery
response frame and an indication that the QSTA 12b could not be located
in the message 114. This procedure is performed before the DLS is

]etpished23[0021] Referring to Figure 1, additional messagesyeayReis4o
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:120 1RREH 2.ehanns!: Sualit Jeppsurement, I AR 538D,
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inETAST e e TBr AR S BRSSP R0 e d SiKgly Agansmitting
mupHisietd fipm HSTtH 2o tiRE T IOy artiefona ity Bisiysdmpiamathel. The
swgsa%a%&aa 1861190y, e R bAn 12 FE SRA0LS thol e (NESsRHR AP
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QSTA 12b to the QAP 10 or other | measurements may
TredasirartiVRlFr aReki ﬁr@%ﬁ&a%eﬁ&%ﬁ%slﬁﬂ’ 124 tél‘bfstwm
evese@eﬁ@mitﬁee DILS thubnple bhantedurt e conpsstige ©fld6 apptichiidmmaghe

eXﬁQ&A&?&QF&Q&ﬁé@ %éﬁﬂ%h%%&%ﬁﬂ&@é’ i Plich%68 AWIRGRE4, the
é%’ﬁﬁ% DLS seSS|on [002 2 In conventional wireless communication
glpﬁa f)@ teardown process by including a DLS teardown

packet in a message 120a, 120b sent to the QAP 10. After the DLS teardown
process is completed, all packets sent by the @STAs 12a, 12b are processed by the
QAP 10.

[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] . Inaccordance 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
gsending a DLS teardown niessage 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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torn down by either one of the two QSTAs 12a, 12b. The DLS teardown
process cannot be initiated by the QAP 110. The QSTAs 12a, 12b can
teardown the DLS due to inactivity or completion of an application. Each

Qed Hokadi kb may include a timer which is reset each tin}% %55%0?40
ac etg, %romt e

received, (a data packet or an acknowledgement (ACK) p

other QSTA 12a, 12b. The timer is used to end the DLS due to a link
failure or completion of an application. If no packets are received before
the timer expires, or an application is completed, the QSTA 12a, 12b
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invi@t6h, the Ol trensfsy afnrile DI isetablishad inespleined hersigter.
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mayIRitl , DLS between tywo QSTAs. 12a and.12b. The OAP 10 s
L S R e e e
differentiates the formats. The action field values associated with each frame

format are defined in Table 1.




WO 2006/081123 PCT/US2006/001840 Once the QAP 10 receives a

D

LS request message from both of the QSTAs 12a and 12b in the

response of the DLS initiate message, the QAP 10 may send a DLS

re
me

ggonse message to both of the QSTAs 12a and 12b. The D'If/% ig}}itiaéﬂe1840
%‘5’5@%‘? new message introduced by the present inveRtion 1o AOW

the QAP 10 to initiate a DLS between two STAB. Alternatively, the DLS
request message and the DLS response message may be modified to

in

itiate a DLS from the QAP 10 instead of creating a new DLS initiate

message. [0026] Data transfer after the DLS is established is explained
hereinafter. The QSTAs may use the DLS for performing data transfers

using any ékctiien Fiebd ¥ ataehanisms|defined in IEEB&08dd e standards, |

= )

stchasan HCCAQ an EDCF. 0027 The presenbjﬂggg&iﬁ)&ﬂ)rovides
everal-action-frame formats for DLSImanagement ||r|nncpq' An.action

bld, immediately after the category figld, differenfrtEStRORSFmats. The

ction field values éssociated with eagh frame forpiats sserdefined in Table

oOr Qo

inveddivionAl Dictiodi N eryliRg Uast HeihedSifoaact&dfddongdt gbAtesent
adﬂﬁ%’?ﬁﬂh A DLS discovery request frame is for a QSTA to get a MAC address of

another QSTA by sending application requirements. A DLS discovery response
frame is for a QAP to respond back with the MAC address of the requested
QSTA. A conventional DLS teardown frame is modified to add an action field for
DL8 teardown by the QAP. Aninformation field called a timer is included in the
DLS teardown frame. The QAP expects that a @STA would send the DLS
teardown message to the QAP before the timer expires. A conventional DLS
request frame is modified to include an additional element to send optimal PHY
data rate and certain other channel characteristic between the two QSTAs. A
DLS measurement request frame is for meagurement 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, 12¢, 12f for supporting peer-to-peer
communication in accordance with another embodiment of the present invention.
Each of the QSTAs 12a-12fmaintains 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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another QSTA by sending application requirements. A DLS discovery
response frame-is for a QAP to respond back with the MAC address of
the requested QSTA. A conventional DLS teardown frame is modified to

jon field for DLS teardown by the QAP. An information fiel
ﬁﬁe e{tﬁ@rﬂi%ir}is included in the DLS teardown frame. The %%%i%’g% 4840

that a QSTA would send the DLS teardown message to the QAP before
the timer expires. A conventional DLS request frame is modified to
include an additional element to send optimal PHY data rate and certain
othgr ch{ﬁ%el chagracteristic between the STAs. A DLS

¢ betw two
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QS ATk G PR ETSE HER 8 T Sy TAREEEA SRyt s egabikiey

hear4G@RoRyderaredivorprops OR8N AS thaemetdity dyérinfbmitpdf any
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and the QSTAS -7 WO 2006/081123 PCT/US2006/001840 that could

po%3fo 'smit and interfere with the reception. Therefore, only a
tralf§idiiting Q3RS BAeeyiving Q8T et thtpsnde tnuightnsighidog for

Q3AVe transmission. The new QSTA may passively scan the channels and then
send directed packets. Upon reception of the request, any QSTA in active
secession may send the information back to the new QSTA., The QSTAs follow a
random back off before responding. Once the new QSTA gets the information,
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 t¢ 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 hep
QSTAs, Alternatively, the message 202 may include a packet directed to specific
QSTAs. After informing neighboring @STAs of the intended communication, the
QSTA 12a snd 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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respectively. The transmitting QSTA needs to tell its neighbors that the
medium is in use and the neighbors cannot receive without interference.
The receiving. QSTA needs to tell its neighbors that the medium is in use

and that the neighbors should not transmit. This may require some
H%%&%"ﬁgﬁ}ﬁﬁ’to be properly implemented, but it will yield bBREIEtEr AP 1840

medium efficiency. [0030] Neighboring QSTAs send signals between each
other to report capabilities via capability messages. The capability
messages may be transmitted as a part of an initialization process when
a QSTA is powered on. The capability messages may be periodic or

eVERRIRIHEIE RS 40tRd AbEViROrRaBRI of eoerst kapicarpratsisd
a regiylgion mioienatibn reeues) sigiiMOitatetldly ade,ofr the: QEEASThis

[0931R05Y Bohf Ra%SEI R %%ﬂﬁﬁ%:%ﬁz&@@ﬁﬁ[%eég%‘ﬁrm £

for_active transmission. The new QSTA may passively scan the channels

ardLthierFLSEAYRirk R Pa RS Bser ABFRS 3t Bl S SqrBeEGRion to
QS in mcthio weanssion sudyas pnefdiredmiodulation . Jhicis tofthe e may

Q8 AslheRRTinioloy &qmgﬁ%bgs&mi K FEIRISEINGLQIER e

new QSTA gets the information, the new ses this information to

opthiiafPERGLR eepitiethny Lafitts & %‘é%%ﬁlf&%ﬁ‘@ﬁp Js849T. For
exi@ffdlke, in thidvhe ecviretwarkaplcefibigurea?, theQpThil2avandiinas,

Q r r ' | vice
ﬁ%ﬁ%ﬁ%ﬁ&%‘%ﬁmﬁﬁﬁﬁﬁgﬁwgﬁ%ﬁ% ki e

175 e &R SLEEREOR Byralnd
amﬁlcmaﬂmchw@d@e@@ﬁ stisyr bessenttis o TAd castopritér service,
Q‘iﬁgsggg@ EHOHMAR. RALASAUE AR HNENESS20E, 2% haYey

mg ea packet directed to specific QSTAs. After informing neighboring
fkended communication, the QSTA 12a and the QSTA 12b
mﬁ%p&ﬁlnmuni@merbﬁmaﬁa lapmesebgest @0k 300 including a plurality of

QSTAs 12a - 12fand a QAP 14 in accordance with the present invention. Similar
to the Ad hoc network 200 of Figure 2, each of the QSTAs 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, a2 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

9-



without interference. [0033] Information that is communicated between the
QSTAs 12a, 12b may include, but is not limited to, bandwidth
requirement, identification of the -8 WO 2006/081123
PCT/US2006/001840 transmitting QSTA and the receiving QSTA, a
QK& Hahd, a preferred modulation mode, sub- carrier8CENARMAE01840
enabled code, or the like. This information should preferably be
communicated during the establishment of DLS. However, it may be
communicated during the DLS communication to update certain
parameters such as preferred modulation. This information may be resent
in fsyshdbe RatetteTha GhBhbdMer osutiindetyoninatiom kisrdon this
intapmA iorbghpdeiedh eieiab SIRRARIIER SIH, atﬂﬁémajmhfbaﬁt}ﬁhd,mﬁity

SqpRSENIo%3 U ANRIEAIPNS, AY SRR PRIV AVEL AllGie, Whe
AR AR R g

they may disrupt ervices requwed i example of this service |s

voieeds erapespge By difing elesrtvrindemsatior HrsiepgBinEarsparces,
pe(e‘xgrmaﬁrkzyxatmﬁs sapeeKha g entedwas feHIRE Hﬂmmﬁmga@&mw@

St%’ ’iﬁ?é&%%‘t\é'ég %Kcﬁé’a& 3t 395y %ﬁga 094 ¢ e nt%%([)ggé%ﬁ%mn I

dwidth. as nd, ort igure

carrier, a requen
OB brhetom BoASIRGS Aty of OSTAG 12m - 121
ang@LAP 1@%&1&@5@&@&%&% ﬁxﬁe,selmey‘mtm idibiieto thdlshl

net fF TAS maint a,
o e R R e TR B e
comRTRTigaEon Al \ﬁm#bﬁtéhaﬁwm@%wﬁ%m&f@
th IQIB@JEISMQCQM bd REoRAR Kﬁwmw@&memgabase@mmshe

av AP .14. STA
con%%e‘%t%c?jl ) XIS Y vﬁg\)ﬁ Aluil traffPj i%é% Pt 1ﬁece sarily £%or the
or@ﬁ%afgerr%% @FB%%E‘WF@@A@E@%W This may prevent other

QSTAs 12a - 12f from using the same resources,

[0039] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each 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 cornmunication link to a gecond STA;

(b) the AP forwarding the DLS request to the second 8TA;

(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

-10-



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
ith. reference to Figure 2. [0037] In the process controlled by the
%%é%lé){d%grzéxample, a QSTA 12a intends to communicat® With & ¢y
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
informatjon provided in message 302, the QAP 14 determines whether to
let the 1o s Phsendine pRldireengres i ithaficst ST, wdenehimtkafrstéTA
Wién@(06/680hA3 AT HiS2R0 cith84Rathredth taeH)dtRet dovEhenQiect
L4 g0 k85 ASIABRAYRNRSEH 900, £i0nal strength between
the.two QSTAs 12a, 12b, current network load, activity of the QAP 14,
capability of the two QSTAs 12a, 12b, or the like. The QAP 14 sends a
messag2. 304 Theluatinghibeabietinhor haterciotiasdigomiuesaust eep (d)

(8392, Uen U RIS S QE ARSI I HHE£DRRS o0 DAsed:.

on the requirements and indicate what'is available. A direct
communication link is then established 306 between the QSTAs 12a and
12b. [0038] THhattethodaf nfhiodiation ihvhersie thageSadaa isentietépdd)
QfA:d23a00 QATA 12k Fhe:QlipHRSRAS 12c-12f may also be
informed of the direct communication link 306 so that they are aware of
the resource being in use. The QSTAs 12c-12f can be informed by
broadcasting Fte metisaigd @odothiradind fi thbefdm EAS de2eehP adidnyef step (d)
requiring all QS TARIRR; A4S Mopitos e, QB for the message 304,
even if it is not intendedfor their use. This may prevent other QSTAs 12a
- 12f from using the same resources.

5, The method of embodiment 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.

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 contrel

(MAQC) addresses of the first STA and the pecond STA.

8. The method of embodiment 1 further comprising:

-13-



[0039] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each
feature or element can be used alone without the other features and
elements of the preferred embodiments or in various combinations with or
withoUt%hdtfeatures and elements of the present inventioRCT/US2006/001840
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

forwardififiee’ Bes ding e sreppwmerauiarauestAe thy fivets8foy aepauring a
sefiBingeRotRdpOns B davig AR SitaTICaRAERE Mcotaje¥Ting the DLS

t; th P.det ini heth t1t tthe D t;
I A S DR U
Ditkerédp St rnne maetbaaonvAehcissemic et xeauarcbased mrSha

disgeiyeanuntisaie with each other over a direct communication link if
the DLS request is accepted. 2. The method of embodiment 1 wherein the
determination of step (d) is based on the strength of signals exchanged

betweerltthe fifSeanethet shendriimerd yatheswisersstmibodiment 1
wherein{hehdatetwinatianplsie{slgizdascarontbe finaniboad aativity

of the AP, 4.T thod, o eni%giiment wherejn,the determinatio

o B L L ] B RGBS

métkes Srembsdmmiest wheidlhendetdihadiesh Sdereteiyes relevant
information of the second STA from the AP.

11.  The method of embodiment 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. Themethod 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 faéi]itating transmission via the AP instead of allowing
direct communication between the first and second STAs.

16. Themethod of embodiment 1 wherein the AP is configured to reject

the DLS request if the guality of the communication link between the first and
second STAs is degraded.
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is based on the quality of a channel over which data packets are
exchanged between the first and second STAB. 6. The method of
embodiment 5 wherein the channel quality is determined by exchanging
packets between the first and second STAB before a DLS is

i BIEMEHEE 7. The method of embodiment 1 wherein the HetaFaiRsHIAC
o

of step (d) is based on an interference level of a channel over which data
packets are exchanged between first and second STAB. 8. The method
of embodiment | wherein the DLS request includes at least one of a rate
set, capabilities of the first STA, and medium access control (MAC)

address&® of theefpethon RTsmbeHiment R erein et remfigyrst to reject
entbebibters; hditrth eeaomprisingnick {ioA D E0RBIHOTHEIZIt and second STAs.
PCTIUS2006/001840 (f) the AP sending a measurement request to the
first STA for measuring a channel condition between the first STA and the

second §FA; Ehametid Seriediasy Lrbepindeadttisearabia vsimdine a
re$Uls; vehpreip/nite AP td et ecintbabonhel e HirstahdceeptdETRL.S
request based on the measurement result. 10. The method of
embodiment 1 further comgrisin%; (f) the first STA sending a message to

the AP fOF'seatBRIRG TS SERBRASTR L& BReTRIR R E eSS meshas
reinmdadds th echiby fviarchy TAS fisat WA hsehsattie Bl iSfsequtsh iekhend

AR L:10e $i5t ATé ISCEYASERIEURA. RIOWRAlIeHPEIRG, SERANthalAxe

from the AP, 11. The method of embodiment 1 wherein the first STA
inQEES A TOpRTREP e qieR ik gty S iesraeRton between the first
STA and the

19.  The method of embodiment 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.

20. Themethod 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 1o 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 guality indicator (CQI), a received signal strength indication

(RSS8I) or an interference measurement.

23. In awireless communication system including a plurality of stations
(STAs), a method for peer-to-peer communication in the wireless communication
gystem, the methed compriéing:

(a) each STA maintaining a databage of one-hop STAs and two-hop ST As,
the one-hop STA being a STA that can monitor the other STAs and the two-hop
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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
SBLone e R*14. The method of embodiment 1 wherein theP&B§§2006/001840
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

confirEnea Féedbatfepnethens the ptbim S foafiest it Siamsorintetarith

link berheeBTAeHirdt and second STAB is degraded. -12 WO
2006/084,1 3 EGHAPS2.P Qo%%%ﬁf‘eé%% ulhemeiiodahaphodinent &,

wherein the AP.is configured to reject the DLS request to secure

colfMRANB S HEfReR ieriet s raeryicatior etveeniR fifa Ry
enbedmeniricatierdintther Bhis 8&pakitermt sErdiptpd Wy LiniddpongeSTA
messaggigaselected one of the first and second STAB. 18. The method
of embodiment 17 wherein the DLS response message includes an
action frame for DLS teardown having a timer information field, and the
selected2$.TA Tineshrdsabothdok iodnc? 8 Rivitbradifsisbgrdown message

before thg timgrexpias iRatdendn i@&l&@é&%ﬁ&ﬁ?gd@%_ﬂr&&i Themetheg

of embodiment 1 wherein each of the'first and second STAB includes a
tinfsrE R Ba ST 8fthe first and second STAB is configured to initiate a
DLS teafdlowwistagi@outdyithe APebpfate thelinesve e svild) nkb@sary
methad-afismbegiment 19 wherein the timer is reset in response

(e) the new STA utilizing the information to initiate a communication with

ather STAs,

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,



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

o ¥CcafPR I Huality indicator (CQI), a received signal streng®§ THeHeetign1s40
(RSSI) or an interference measurement. 23. In a wireless communication
system including a plurality of stations (STAB), a method for peer-to-peer
communication in the wireless communication system, the method
comprisiré%. (a) each STA maintaining a database of one-hop STAB manq

two-hop §TABIsHE drrstibpeSTRIERgresTse todbea niontmrhmisdtenm
SThnansstbadweshop -13 WO 20061081123 PCT/US20061001840

STA bei S at cannot hear the other STAB directly but is
Seooat AR e S SRl o R PR the e
withdhendthe resend P edinentbagrcttaovgbitiondhepSTAB regarding a
desired gampdnicatigmbeiweRRpal ABnue LN tRSEaMPUNIEAHAR. for

betsweegl he t'S]QTACB IS nrcl)} djcsggpted by neighboring STA transmissions.
24" e method STembodimerit 23 further comprising: (c) a new STA
joining the system sending a request message to neighboring STAB; (d)

existing 98AB BeOLISG @ RO 27N R t N MeRE AR/ response
|nf%:rl€r§nsg§|$enﬂ&rﬂg ée%ttgff E%%ﬂ_ eAs g}a%%%%l{]e information to initiate a
communrcation wi

29,  The method of embodiment 27 wherein the response message is

broadcast whereby all other 8TAs are informed about the resource assignment.

30. Themethod of embodiment 27 wherein the AP implements a DLS to
establish a direct communicatjon link between the first and second STAs.

81.  The method 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

(¢) a second STA, wherein (i) the first 8TA sends a direct link setup (DLS)
request to the AP for setting up a direct communication link to the second 8TA,
(i) 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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other STAB. 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
cOYRHMEINEY address, service capability and other informa$FUAR6ErAI0
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 (STAB), a method
forlYeRrresponer tooimiinsic &Fdn inbkrehyitble SswoiTALmidativnssysdnSTA

theimRUPehEMPEISING ) SREMALAMIMTIS IRG Sdaiohaspted STAB
that each STA can directly communicate with and STAB that each STA
can communicate with through an AP; -14 WO 2006/081123

PCTIUS2806/(0:8:6t() o firsb@Taest iingarsinibstdviessayetionthe to

ARHRESRICRWIICRTION Y& SESORG R IA: Gadhe a%%ﬂé%@féﬂk‘ﬁﬁ‘ @f signals
whether to %rmlt co mﬁplcatlgn be?t:?/g[ the first STA and the second
)

STRUPEER BTGRP £heP AP sending a response

message for assigning a resource for supporting the communication. 28.

The methgd Ofm*&?&'@ﬁﬁ@f &hnubeieint e HRASRIENRISESRANESH as to
me‘%%%%% to the first STAYﬁnd the second STA. 29. The method of
em

ERT 39 Gorasrant e PLSTonueshit basebon Uy sudenklor artisiinnt

otlibe 8FPAB are informed about the resource assignment.

36.  The system of embodiment 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.

36, The system of embodiment 32 wherein the determination as to
whether or not to accept the DLS request is baged 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 guality 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. Thesystem 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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30. The method of embodiment 27 wherein the AP implements a DLS to
establish a direct communication link between the first and second STAB.
31. The method of embodiment 30 wherein a DLS is implemented if the
c\%nzgﬂeﬁlm Lljality is better between the first and second STAB when they
COMMUNICATE over the direct communication link than wherl fH&y52006/061840
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 1A, Thy frstapoisRbativmé Brdvednty 45 frodepraseemet)
thezgeexiid ﬁ&ﬂrﬁ@‘lﬁﬁ‘@ BS{BORSE @M@ﬁaﬁr@mﬁae@m fiajeding

the LR SRS IsEW 108 APABIYTANGS W 'Lepég%o%é‘%& AGEERNING. RIS
request, and (v) the AP sends a -15 WO 2006/081123

PEFIYsY AP erterpaapowBEthS tREHistsemA ReddhSy trestbaped
SHA thrdviteswecond E4t.directly communicate with each other if the
DLS request is accepted. 33. The system of embodiment 32 wherein the
determination as to whether or not to accept the DLS reguest is based on

the strefigth of BfyfBftera hembedinenk denwherig; bohisrads
34ndenege)isttim APdnbedichint 82 wdeatdifTAG disterthinitio S TS fends the

WRRERLROL BN AL RSN EaldS BRISEONIDS R LP Rty ie

activity of the AP. 35. The system of embodiment 32 wherein the
ot ARG Resly i FrleRantdpemetisacdibareisrd St feuniths Aed on

the capability of the first
42,  'The system of embodiment 32 wherein the first STA includes an
optimal rate and channel guality information between the first STA and the
second STA in the DLS reguest.

43. The system of embodiment 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 facﬂitaﬁng transmission via the AP instead of allowing

direct communication between the first and second STAs.

48. Thesystem 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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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 STAB. 37. The system of embodiment 36 wherein the
WA aEfty is determined by exchanging packets betwBEH tRefiied1840
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 STAB. 39.
The systéin ofEmbxsdémeneaRodiresairdthelbtedreghadtthedfirdesndtsdemst

i el I A SR R ol
. s of the first, e Seco )
BB S or R GO B T BTE AR SEH e 32
wherein the AP sends a measurement request to the first STA for

measuriag a ohansgksandiion,betuacs e fitst $1 Anand 1852600 nse

S‘Ii@ and the first %;{_[A sends a response with a measurement result,
Wherréefﬁ}‘{wg RB% é‘rmines whether or not accept the DLS request based
on the measurement result. 41. The system of embodiment 32 wherein

the first gA spRds avmessagRRReARIOLIeAEING BASENIREA
before the first STA sends the DLS request tq the AP, and the first STA

sORABTHETARS Raciish&s 1Brreoms Tithid ihe bl DL BPlamapiRg to
inforpration dfttheasecodd SackelrermtiratdP. 42. The system of
embodiment 32 wherein the first STA includes an optimal rate and

channel guality.information between the first STA and the
5%. ta(he system of em d?ment 49w ere-{nt e measurement packet is

one of a channe! quality indicator (CQI), a received signal strength indication

(RSSI) or an interference meagurement.

§1. 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 settiﬁg 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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second STA in the DLS request. 43. The system of embodiment 42
wherein the information is obtained from a previous transmission between
the first STA and the second STA. 44. The system of embodiment 42

i information is obtained by monitoring transmissj rom t
\ggc%ﬁdc? @’? !.p45. The system of embodiment 32 wherein t%ﬁ%ﬁéﬂgg&ﬂ%
configured to reject the DLS request if the AP can provide a higher overall
throughput between the first and second STAB by facilitating
transmission via the AP instead of allowing direct communication
between the first and second STAB. 46. The system of embodiment 32
wherein the AP is configured to reject the DLS request to secure
commuibatiohkegaeihasipfiaasione afrimdedanenssiiRind 52 Werein the DLS

2086196lh3sk e 14 Usd{iRRHA4 3bwA s TR e Rmaherehpdiment 32

wherein each of the first and second STAB include a timer, and each of
the first and second STAB is configured to initiate a DLS teardown carried
out by tifé-AP Begoretthedtioh anpgriecef. agbaimeytichd dvemiridibherf by

WhesEIn 6 & bihRsd So BSSE 0 AISRONERY 1ad 202 b e RRasket.PethRen two
system of embodiment 32 wherein the first STA sends a measurement
pac %’f‘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

embodimsnt 4&hwhergisithe-MBREHENE DERAGKAT i5eaNEsahaehanRage
ugliyjndicalor (GO, 2 feceived signal sengih pcjcation (RS or ar
inferference measurement. S1e (h g wireless eommunication system
including at {east one access point (AP) and a plurality of stations (STAS),

a methasbCoNMKiSGthod of embodiment 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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(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 STAB sending a
DLS request message to the AP, each DLS request message indicating
whether the DLS initiate messa 'é‘H?:{’cgcepted or rejected by the
respective STA; and (c) the AP sending a DLS response message to each
of the first and second STAB to initiate a data transfer over a
Whah B e link between the first and second STAs if both of the DLS
request messagrsdingicalsithaldtheiRESitale, (euseshisagespted. 52.
The method of embodiment 51 wherein the DLS Initiate message
CORREEES an action frame used by the AP to initiate a DLS setup between
two r&idhBuinkd N%l)@dﬂ&%ﬁh%ﬂ, J(S%@QH&%%QQ@JQO&%Q DBLEhenethed:n
of any o f embodiments 51 and 52 wherein the DLS initiate message
oo OS5 HBRE D ATes SUBBHR LR b GO o i DLS
reqose iotladifipairdent-bl4a8 wliereniibedpiSitesphhscrnegsage is
configured to allqw the AP 1o initjate a DLS between two STAB. 55. The
metﬁ%gi\(l)lp%r%%é iFﬁsgonOtnéTf\}vaﬁe %ﬁﬁ?‘?e“%i%ef fatdd s icd et fhe
DLActioncame mavidgaitimef thformpabidividield (b6 sdbadfathoavbéreby the first
mbodiment 55.wherein h of th s must..respond back to the AP
S o S R e P e
DLpetweshithmagEdBnd19

nitiating a DLS teardown in response to the timer expiring.

2. The method of claim 1, wherein the determination by the AP to grant the

DLS request 1s based on a current load activity of the AP,

-

3. The method of claim 1, wherein the determination by the AP to grant the
DLS request is based on the capability of the first and second STAs.
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CLAIMS What is claimed is: 1. A method of establishing a direct link
setup (DLS), the method comprising: transmitting, by a first station (STA)
that includes a tinier, a DLS request to an access point (AP) for setting up
a direct communication link with a second STA, the DLS request

incl&ding ahhelewibed tHatdnditavdsthie twdabfitiesiofttinelfidss STigest one of a
rate 9&6 ARL3i" &%%@?gﬁﬂaﬁﬂﬂﬁ@&ﬁ&v\ég fls‘@&m?o EM@) Eﬁégggg%q the
to grant the DLS request and an indication of the capabilities of
firssaESrmdiassaprst Sy the first STA communicates directly with the
second STA over a direct communication link if the DLS request is
granted; and initiating a DLS teardown in response to the timer expiring. 2.
TheSmethodbefessins of citierdirfuribegeaipnisiation by the AP to grant the
D'—%J&?«Hﬁgt R RABE A PN AU EOLI0R. q&@&%‘%&%@%&:ﬁﬁ SclARN&iaton;
of claim 1, wherein the determination by the AP to grant%he DLS request
andis hased on the capability of the first and second STAs. -20 4. The
methadnaficlaimelyyuiengin the DLS request includes at least one of a
rate set, capabllltles of the first STA, and medium access control (MAC)
addresses of the first STA and the second STA. 5. The method of claim I,
further conm{é%d@ggygﬂg framihe4f prfsimgasurement request for
measuring a channel condition; and. transmitting a response that 6. The
resqiiethibe Wéféﬁﬁeﬁpqﬁﬁﬁéﬁ%@iﬁmﬁmjc@ésettmg the timer in response to
receiving a packet.
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-21 7. A station (STA) configured to establish a direct link setup (DLS), the
STA comprising: a transmitter configured to transmit a DLS request to an

access point (AP) for setting up a direct communication link with a second
STA, the DLS request including an element that indicates the capabilities

of the STA; a receiv nfigured to receive.a DLS response that indicates
helner (12 AP TR G THETES g STRAP P PR LAk SLPAR L.
ST Ancheapiasigf the capabilities of the second STA, whereby the transmitter
and the receiver are.further configured to communicate with the se o
T A o AT e TRl oG TRAUEIES B o A Haks) o
settdetenminigccoograntithiesBluS| hequett; cexed @ REACONiGUIS detpuinitiatth@ing
LS teardown.in response to.the timer iring. 8. The STA of claim 7,
an %v%%‘?&?r?f}%%‘@t%ﬁf‘ééﬁ%&??ﬁ%ﬁfﬁ%% é}iﬁé%gﬁ%‘rie of a rate set, capabilities of
the STeAsiandametiuradaccessivontido MAG)acidiessedioftthevis T athd AP

hastagt Sr?‘r%%@(? %Tffm?t'_ tEQ ?D‘EgArﬁ%fu’% igl]'l 'a\{m&(ﬁleégtfg eé?%ﬁeizvce rPia fl ngse E)f. the
contigure to ?ecelve, romt , a measurement request Tor measuring
secandhanel edntitipnthbandatkheiitansmittéhdsrhether confifjuted todnfigsnit ao

confFRARNRE Wl G CRMPER" PAULIBNG AR e T SIACIADates
wherein the timer is configured to be reset in response to recpelvmg a
thatgheket, hagdetermined to grant the DLS request; and
a umer configured to initiate a DLS teardown in response to the timer

eXpiring.

& The STA of claim 7, wherein the DLS request includes at least one of a
rate set, capabilities of the STA, and medium access control (MAC) addresses of the

STA and the second STA.

9. The STA of claam 7, wherein the receiver is further configured to
receive, from the AP, a measurement request for measuring a channel condition; and
the transmitter is further configured to transmit a response with a measurement

result to the AP.

10. The STA of claim 7, wherein the timer is configured to be reset in

response 1o receiving a packet.



