METHOD AND SYSTEM FOR PERFORM NG PEER- TO- PEER

COVMUNI CATI ON BETWEEN STATI ONS W THI N A BASI C SERVI CE
SET [0001] FI ELD OF | NVENTI ON [ 0002] The present
invention is related to a wirel ess conmmuni cati on
system Mre particularly, the present invention is
related to a nethod and system for perform ng
peer-to-peer wreless communi cati on between stations
(STAs) within a basic service set (BSS) while

mai ntai ni ng connectivity with an access point (AP) in
the BSS. [0003] BACKGROUND [ 0004] There are two
different types of wireless |local area network (W.AN).
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whi ch inclu AS%VVI node WLAN i s
al so call ed an i ndependen [ 0005] Figure 1
shows a conventional infrastructure node W.AN 100

i nclléMihg two BSSs 112FIEERRAF HENTIQNe connected via
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pac leetess mind (MBS0 itheBSP.0 anot her STA, such as SPA 102b,
inside the BSS 112a, the AT 102a, after receiving the
packets fromthe source S @)q.hflﬁrvvards t he packets
overlO4%8k air interface to lestinati on SPA 104b in
t he [@B%] 112aThefhereftes alifférhe tyape o wilelss lark apametwork

tW GG QXS 0nd 1 aftlfrastructure mode WLAN which includes an AP and a STA,
and the other is an ad hoc mode WLAN which includes only peer STAs. The ad
hoc mode WLAN is also called an independent BSS (IBSS).
[0005] - Figure 1 shows a conventional infrastructure mode WLAN 100
including two BSSs 112a, 112b which are connected via a distribution system
(DS) 114. The BSSs are served by APs 102a, 102b, respectively. In the
infrastructure mode WLAN 100, all packets generated by a source STA, such as
STA 104a, is first sent to the AP 102a. If the packets are destined outside the
- BSS 112a, the AP 102a forwards the packets through the DS 114. Ifthe packets
are destined to another STA, such as STA 102b, inside the BSS 112a, the AP
102a, after receiving the packets from the source STA 104a, forwards the packets
over the air interface to the destination STA 104b in the BSS 112a. Therefore,

ok

the same packets are sent twice over the air.

[0006] Duplicating such peer-to-peer traffic, (i.e., sending the packets sent
from one STA in the BSS to another STA in the same BSS), is an inefficient
usage of the wireless medium since any peer-to-peer STA traffic within the BSS
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[ 0006] Dupl i cating such peer-to-peer traffic, (i.e.,
sendi ng the packets sent fromone STAin the BSS to
anot her STA in the sane BSS), is an inefficient usage
of the wirel ess nedium since any peer-to-peer STA
traffic within the BSS - 1 - requires twce as nuch
bandwi dth conpared to traffic to or froma STA outside
the BSS [0007] In order to solve this problem the |EEE
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[0009] Moreover, with conventional IEEE 802.11 systems, peer-to-peer
traffic cannot be off-loaded to a different channel than the BSS channel without
the involved peer-to-peer STAs losing layer 2 connectivity to the network.,

_)

Trading off layer 2 connectivity for capacity is not necessarily an attractive

alternative, because many of the devices in a WLAN environment need IP
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traffic cannot be off-loaded to a different channe
than the BSS channel w thout the involved peer-to-peer
STAB | osing | ayer 2 connectivity to the network.
Trading off layer 2 connectivity for capacity is not
necessarily an attractive altgrnative, because many of
the devices in a WLAN environirent need IP -2- 3
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d d STA ., th thod i ncl uding: .. h .
e ot ASTROMG, R e, st o P cbiESehNBatiag, or) ) prgidced a
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set ({BeSirst AN SstabldRihg a dir,e?tth h’h?(hfsbﬁﬁ)t (L) K With thé %econd

Eﬁer-to- peer communi cation with the second STA on_the
8 fonarHermingneeertta-peee comnunicatianswith dre seeandSaAen a DLS

ERAAAL! RRL HHES cﬁgrgr}]é?lggir ‘elgﬁ’és]‘ght 758 4 B%i?%énﬁ{%‘%@(}ﬁ‘ag‘s? channel ;

accordance W t nchroni zatron s
aad nt ai ni ng connectivity with an access point (AP)

whi | e f N eer -1t 0-peer _conmuni cati,on o he DL

ehanr B TCS T rRiRind Se 4t et Bt G b sodond sTa

bhehe DL ohammdlewhefdin tHefisESITA $witsHedelack aidafdritnbetween the
[ support peer-to-peer wrel ess

bﬁ%%@%gg{ F?'%C%?edﬁég ehaRnelip jagaprsignce with an agreed synchronization

schedule for maintaining connectivity with an access point (AP) while performing
peer-to-peer communication on the DLS channel.

According to a still further aspect of the present invention, there is provided
a station (STA) configured to support peer-to-peer wireless communication , the
STA including:

a transceiver; and

a controller configured to establish a direct link setup (DLS) link with a
second STA for performing peer-to-peer communication with the second STA on
a DLS channel which is different from a basic service set (BSS) channel and
switch back and forth between the DLS channel and the BSS channel in
accordance with an agreed synchronization schedule for maintaining connectivity
with an access point (AP) while performing peer-to-peer communication on the
DLS channel.



a transceiver; and a controller configured to
establish a direct link setup (DLS) link with a second
STA for perform ng peer-to-peer comrunication with the
second STA on a DLS channel which is different froma
basi ¢ service set (BSS) chanrgel and switch back and
forth between the DLS channel®®and the BSS channel in

' I ni zati on schedul e for
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or any other type of device capable of operating in a
wirel ess environnment. \Wen referred to hereafter, the
term nol ogy "AP" includes but is not limted to a base

station, a Node-B, a site controller, or any other
type of interfacing device in a wireless environnent.



[0018] The features of the present invention may be

incorporated into an integrated circuit (1C or be

configured in a circuit conprising a nmultitude of

i nt erconnecting conponents. [00191When referred to

hereinafter, the term nol ogy "BSS channel" refers to

the channel used by the AP in the BSS to cormuni cate

with its associated STAs and the term nol ogy "DLS
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[0022] The list of suitable DLS channels may be stored in a database of the
first STA 204a semi-statically. The database may be management information
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[ 0023] The STA 204a, 204b may be configured to check,
on a regular or triggered basis, for updates of the
suitabl e DLS channel s and rel ated paraneters contai ned
in the STA's database. Alternatively, the STA 204a,
204b may be configured to check, on a regular or
triggered basis, for updates of the list of suitable
DLS channels and rel ated paraneters in a renote :
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channels from the AP 202. The AP 202 manages at least one DLS channel and
administers pohcles in the BSS. The AP 202 generates a list of suitable DLS

channels by using any methods described hereinbefore and sends the list

containing one or more suitable DLS channels to be used in the BSS to the STAs
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[002711In addition to the list of ALS channels, the AP
202 may send configuration information regarding

mul ti-channel DLS policy in the BSS. The configuration
information includes, but is not [imted to,

mul ti -channel DLS capability inplenented in the BSS,
mul ti-channel DLS capability enabled in the BSS and
dwel | tinmPs, maximumtransm ssion tinmes, channe

accegm, 040ESptichaay, thé’h@fm?@ﬁc‘iﬂdﬁ erefépadsp valatd fhingeh or a set of

T R e

mes asget dfe bearodaDO .2 trobd mmnomtf@rra &afssqmtxqp rewyonse frame
ne t P m ,a
thge@ae oygggl?gizghg gﬁgé%gggg neidint f26m&\Bn 202ondRshe
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me's senel frarep, Aiada frAWe] qrapy eiberiype %f%’faéleDL (F&e ﬂ%&%‘fe‘re&eﬂt to
progeae dZOQé( bbb feithsd @T&ﬁ&é&ﬁgmiulﬁc@&ﬁg dro bp eericasting.

Cor B, 84 R 5 SR AL R pL0Ee e iy oo

t he aAHo&atdﬂmapm@Idarei anbly bso,le:dnngrth@ AR 203 ‘@tsendrﬂve list-ef er ence
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cxt GrEp iy wret SR BT PR s iy gfbied intee
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s 1 ﬁa@? ol %E%@gﬁg&ﬁ%nch%& D&bRRCKRAARRUnd 6 1hé1€ DLS

con ona e ALS nmessages. [00291 Upon
recepringls. of the DLS request nessage fromthe first

STA [gi¥p, t hméﬁ?smmmm&eﬁdaa ThSskqubkiSneageiein 4202

synchroni za duI an

s)él é&fmtﬂ?%aﬁ?ég’tseiﬁ y@ﬁg g\(’rl[r)nt)ng][ﬁf&‘hc(]e:l gﬁa n&tﬁgﬁpw d
pr orthsmioﬂd;s'ﬂhﬁom (st®p 2BJDAT.B@E&S resruestenyespagedpgludes the i of
chanpel. Ir%o O neﬂy%to Gsed by Sthe Bt £PA 204046r a peer-to-peer

Al t er na |v

mai_nt aj S
Suj tca@m@nmiyrbﬂﬁh ithe ?c%s%ﬁ?ﬁ? él‘qetlgt &Wtﬁﬁg{bltéo ?‘f"ﬂ‘%els
| i St RRA8EE padtedchee bt thEPAS2Bdandoinsiaiietin thedisheThe

DLS channel . r is

charuPERG e B eer it pR AP e S 0P uf Bl i et
cr i tEreiDALSiraplednegagdrnsy alstindludeiatswifch bme emhmﬁ@g a start time
~occ %@%Bﬁgeﬂ ﬁhﬁg & L&Hﬁﬁcétﬁ)\ﬂ%sa Qéﬁoﬁ%ﬂ V)ﬂS’cl‘E)‘mé:‘lTﬁﬁmeQDLS

each anne Al'ternative the ALP rg%¥
Sol GetuestraoERsS TBHE b FReHBSER W,b‘ihéhﬁfﬂlﬁ’?‘ﬁ{ﬂ“a’i%r’?' flde
AP 2085 iB¥est2:8sakd b stieH @kd)Beiliotof phn@ters Bapbdiddetsyood as

i nformation oba fromt & t he
sec oAHFXEPRo 6%pa(r8 ﬁ?’ﬁf?nvfli‘ltéong EEIf‘;r@i)%%—{ﬁannlhl"i‘es@#[égs'

[ 0030049 t heUpbh R&ptvelotibe DLE traudsb messprranhihefiest STASMa
the | ' omﬁaﬁﬁm&ﬁmﬁﬁﬁzs(ste
210 roceébg%gg%ggt}%ybe%pgﬁ Ic%‘iﬁ%lﬁe%% %8%% r ect Slt 1;
DLS @ﬁhmﬁ?%@?@w@&w&% bestDkS thapnalpimong)ils charpels Rpgpose
202 mAmd gird SPhS048 SRoRSErefibSSial e cliadntll erdpbtesitby SFARROITA
(step 218). The DLS response nessage may i nclude a

list of DLS channels proposed by the AP 202. The DLS
response nessage may include an alternative switch
time suggested by the AP 202 in the switch tine
suggested by the first STA 204a is not acceptable. The
DLS response nessage may include a synchronization
schedul e indicating a tinme schedule for the first STA
204a and the second STA 204b to switch back fromthe
DLS channel to the BSS channel for the purpose of BSS
connectivity once the DLS is setup. The DLS response
nmessage may al so i nclude the reason for the rejection.
[ 0031] Upon receipt of the DLS response nessage

i ndicating an alternative suggestions by the AP 202

for any of the DLS paraneters, (i.e., DLS channels,
switch tinme), the f| rst STA 204a may accept t he DLS
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[ 0032] Upon recei pt of the second DLS request message

i ncludi ng the accepted DLS paraneters, (which have
been suggested by the AP 202), or when the ALP 202
accepts the original DLS request at step 216, the AP
202 sends a DLS request nessage to the second STA 204b
(step 222). The DLS request nessage -7- includes at

| east one of the best DLS channel selected by the AP
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the DLS channels proposed by the first STA 204a, the AP 202 sends a DLS
response message to the first STA 204a (step 218). The DLS Tesponse message

may include a list of DLS channels proposed by the AP 202. The DLS response

message may include an alternative switch time suggested by the AP 202 in the
switch time suggested by the first STA 204a is not acceptable. The DLS response
message may include a synchronization schedule inciicating a time schedule for
the first STA 204a and the second STA 204b to switch back from the DLS
channel to the BSS channel for the purpose of BSS connectivity once the DLS is
setup. The DLS response message may also include the reason for the rejection.
[0031] Upon receipt of the DLS response message indicating an alternative
suggestions by the AP 202 for any of the DLS parameters, (i.e., DLS channels,
switch time), the ﬁrst STA 204a may accept the DLS parameters proposed by the

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

- [0082] Upon receipt of the second DLS request message including the
accepted DLS parameters, (which have been suggested by the AP 202), or when
the AP 202 accepts the original DLS request at step 216, the AP 202 sends a DLS
request message to the second STA 204b (step 222). The DLS request message

-



[ 0034] Upon recei pt of the DLS request, the second STA
204b determnes if the second SPA 204b is willing to
accept the peer-to-peer comunication and nmay support
the DLS paraneters proposed by the AP 202 (step 224).
The second STA 204b then sends a DLS response nessage
i ndi cating either acceptance or rejection to the AP
202 (step 226). [0035]1f the second STA 204b rejects
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rejection to the AP 202 (step 226).
' [0035] If the second STA 204b rejects the peer-to-peer communication
request or any of the proposed DLS parameters, the second STA 204b sends a

DLS response message indicating rejection to the AP 202. Optionally, the second
STA 204b may specify the cause of the rejection. Alternatively, the second STA
204b may send suggestions for any of DLS setup parameters. If the second STA .
204b accepts the proposed DLS parameters, the second STA 204b sends a DLS
response message indicating acceptance to the AP 202.
[0036] Upon reception of the DLS response from the second STA 204b, the
" AP 202 checks for acceptance or rejection of the proposed DLS set-up by the
second STA 204b and sends a DLS response message to the first STA 204a (steps
228, 230). Ifthe second STA 204b rejected the DLS set-up, the AP 202 sends a
DLS response message indicating rejection to the first STA 204a. Optionally, the
AP 202 may forward the reason for rejection or alternative suggestions made by
the second STA 204b. Upon reception of the DLS response message indicating
rejection, the procedure 200 terminates. The first STA 204a may re-initiate the

-8-



DLS setup procedure 200 by returning to step 212.
(003711 f the second STA 204b accepted the DLS set-up,
the . AP 202 sends a DLS response nessage indicating
acceptance to the first STA 204a. The first STA 204a
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hFRRe A g MinhEOBE M GHBPO LI LIRS Ty reQiested DLS link to a DLS
channel that is already allocated for another pair of STAs.
[0040} - The DLS channel may be a sub-channel of the BSS channel. For
example, with a 40MHz bandwidth BSS channel, STAs may choose to set-up a
DLS channel with a 20MHz bandwidth similar to the IEEE 802.11n legacy
support mode.




10 Al t hough the features and el enments of the

present invention are described in the preferred

~enbodi ments in particular conbi nati ons, each feature

OT el ement can be used al one without the other

features and el enents of the1@referred enbodi nents or

in various conbinations with or wi thout other features

and ej; 0 [ ' : ; GLALDE in the
S N R Bloahul B SR, o a8 invirkichl e GO
prsferpd pmbomegtspiemantcalap eembinations, e@gh Eesirive OF elgmiepincan be used

ng{\éh"@gﬁ‘ of 1 'égﬁér fﬁé@{]k oy éﬂé@gﬂ ﬂ%b%%}: 8 ke i in various
|nc I'N I TS s a shing I'rect
tomiknaiehsiwith Btﬁ)thbut okhenfebturds land elements| oSthS'ﬁRsérm invention.
perform ng peer-to-peer comunication wth the second
STA on a DLS channel, the DLS channel being different
froma basic service set (BSS) channel; and t he
first STA perform ng peer-to-peer conmunication wth
the second STA on the DLS channel, wherein the first
STA switches back and forth between the 10 DLS channe
and the BSS channel in accordance with an agreed
synchroni zati on schedul e for maintaining connectivity
with an access point (AP) while performng
peer-to-peer conmuni cation on the DLS channel.
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2. The nmethod of claim1l wherein the DLS paraneters
include a switch tine indicating a start tine for a
DLS |ink. 15 3. The nethod of claim1l wherein the DLS
request message includes a preference of a DLS channe
inthe list on a condition that at least two DLS
channels are included in the Ilst 4. The net hod

FHECEEAR KNG T VENTICH ARE AétlféUQ@WS‘

the list is stored in a managenent 20 |nforrrat|on base

(IM B)A%eﬁ% flﬁg ?)éffgﬂlﬁ% ge@r—totgéemﬁeﬁgs %nﬁhé\h&&ti’on between a

wherein t ranma a user nanual

first mon@m&iao«ﬂ acﬁe&pnd T\mqmeemﬁthqdenﬁiud@g STA obt ai ns

the | Eﬁ{ h

wher e:“ﬁé { f]sré SS@AS h"?ﬂ g dn'% E]_Eﬁls @ﬂ'%[)lggér @ftﬁéﬂ%§e°°”d
T GY fevaletfatmlmg mﬂmﬂufpleer anmmmmalonrwufhdw@mondlsTAg)n a DLS
The t.ho he fi TA e

R ERRS cheBidTpinilireledt Mo bhSikedifler 48t (B8 thanne;
an@upancy interference | evels of each channel and

act| V yf rse/ S'?}\hpeerrfo%;r'lﬁlsg ;Iaenerﬁg%ge? ggl%mdmcatlon with the second STA
on the DLS channel, wherein the first STA switches back and forth between the
DLS channel and the BSS channel in accordance with an agreed synchronization
schedule for maintaining connectivity with an access point (AP) while performing

peer-to-peer communication on the DLS channel.

2. The method of claim 1 wherein the DLS parameters include a switch time

indicating a start time for a DLS link.

3. The method of claim 1 wherein the DLS request message includes a
preference of a DLS channel in the list on a condition that at least two DLS
channels are included in the list.

4, The method of claim 1 wherein the list is semi-statically programmable.

5. The method of claim 4 wherein the list is stored in a management
information base (MIB) of the first STA.

6. The method of claim 1 wherein the list is programmable by a user
manually.

7. The method of claim 1 wherein the first STA obtains the list from the AP.

8. The method of claim 1 wherein the first STA obtains the list by observing
and evaluating channels available in the BSS.
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10. The nmethod of claim8 wherein the first STA uses
dual -radio for evaluating 5 the channels. 11. The
nmet hod of claim8 wherein the first STA uses
non-transm ssion tinme periods on the BSS channel to
eval uate other channels. 12.,,/he nethod of claim8
wherein the first STA uses clear-to-send (CTS)-toself

tep Obtmpi e Qe

e iR netpacl S GHBteHFiR, frofy FARIARRRes 1R chipnols based
tameat least bye rfirchanhgl aecapiney, dnterfgrencei Ibadis eof cdewhnenannel and
i Nl BSS. ...1The nmethod,of claim1 wherein the DLS
r%ﬂﬂﬂg?y Siter 5 TAs i B8P R Rhael CEe 502 11 DLS request .

15. The nmethod of claim 1 further including: 15the '
faor St Y] d ' .
A0 SrtP S BER of Rt dherd FHE S5 TRISR 4LREHd R evaluating
lteeashammmeds.DLS channel suggested by the AP. 16. The

nmet hod of claim 15 wherein the alternative DLS

paraneters include at | east one of a switch tine o
itdi cdhenyethodtefr¢laim BewlheneirDthg firshBTAndses non-transmission time

PERBE BR 5 BSSRRL e ek Hiadiglbt SWi'teh back
to the BSS channel once a DLS link is setup. 17. The
8t NOGHAT ShBH B Lraif 8 WHakeih b Wt ®OFA uses clear-to-send (CTS)-to-

self to obtain a period to evaluate the channels.

13.  The method of claim 1 wherein the first STA generates the list by randomly
drawing among available channels in the BSS.

14.  The method of claim 1 wherein the DLS request is an extension of IEEE
802.11e DLS request.

16.  The method of claim 1 further including:
the first STA receiving a DLS response message carrying alternative DLS
parameters which include a list of at least one DLS channel suggested by the AP.

16.  The method of claim 15 wherein the alternative DLS parameters include at
least one of a switch time indicating a start time for DLS link and a
synchronization schedule indicating a time schedule for the first STA and the
second STA to switch back to the BSS channel once a DLS link is setup.

17.  The method of claim 15 further including:
the first STA sending another DLS request message including DLS
parameters selected based on the alternative DLS parameters.

18. The method of claim 1 further including the first STA executing a key
exchange procedure with the second STA.
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the first STA sending another DLS request nessage

i ncl udi ng DLS paraneters sel ected based on the

alternative OLS paraneters. 18. The met hod of
claiml further including the first STA executing a

key 25 exchange procedure w t3 the second STA. 13

19. The nmethod of claim1l wherein the first STA sends

tige f t g e |

1be Dfe rfEHBAl of BRAAOP Wﬁr&m tr%eﬁ&gobﬁ%c?\ﬁue theCbES request

i nk establi et ween e first STA and the secon
|Essage thibemssont Sidevia a DLS link estahlishast beiween the fiistSTA and

%%glﬁp{ 88 thd ggg C%%P%F(:el ves configuration 5

ion regardrng channel DLS policy in the
BSS fromthe AP. 21. The nethod of claim20 wherein

e c [ [ i L0 ' i I :
e, CPRS AUEBHL B HFOHTWhGRH 6L U8 S heaRe<2Bgnfuraton
information aegardirgUsultiaghsrinel DILS @otity indhe BSShErom3Be Athd

at | east one of dwell tines, maxi nrumtransm SSion

times, channel access times, quality of service (QoS)
24t t i hae matbod of claimn2d whersis $he coeftguratior informatiog includes at

QARG of nfei-cT B Painify Bladnfelf e BSS, Rlgit-channel
BILSt capablligT Apebledi iguthedBE8, ang @drieagiesne obdpelitimes, maximum
Waﬁ&%%%%n‘tﬁn”é*s‘f néh%%tnEPQCCetsgetirr?gé du%{yugf Qecl"vice (QoS) settings and

channel access schedules for a DLS channel.

22. The method of claim 19 wherein the DLS channel is a sub-channel of the
BSS channel.

23. A station (STA) configured to support peer-to-peer wireless
communication, the STA including:

a transceiver; and

a controller configured to establish a direct link setup (DLS) link with a
second STA for performing peer-to-peer communication with the second STA on
a DLS channel which is different from a basic service set (BSS) channel and

“switch back and forth between the DLS channel and the BSS channel in

accordance with an agreed synchronization schedule for maintaining connectivity
with an access point (AP) while performing peer-to-peer communication on the
DLS channel.

24. The STA of claim 23 wherein the DLS parameters include a switch time
indicating a start time for a DLS link.

25. The STA of claim 23 wherein the DLS request message includes
preference of a DLS channel in the list on a condition that at least two DLS
channels are included in the list.
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15a transceiver; and a controller configured to
establish a direct link setup (DLS) link with a second
STA for perform ng peer-to-peer comrunication with the
second STA on a DLS channel which is different froma
basi ¢ service set (BSS) chan I and switch back and
forth betvveen t he DLS channel “and the BSS channel in

?gf RE &F2CEr b2 3 WnBRiF Fh‘é I%‘l’ ﬁ%rﬁ%télﬁ?a‘llg B{%@ﬁﬁﬁ?&ﬁ)ﬁ;.

mal nt ai ni ng connect Vi an acces
whi | e perform ng peer-to-peer communication on the DLS

oannghe sS?4: o irhﬁaﬁ— &@fw@ﬁéﬁwmﬂ?e? 114085 ekterdd19n Dh Smanagement

paranmeters iInc SW t time indicating a start
tinfaemation kaspl(BIB).nk. 25 25. The STA of claim 23
wherein the DLS request nessage includes preference of
a DLS channel in the list on a condition that at | east

taflo DIRe STAnefgiaim2d whatsin thedlist i pregrammeable byyg useryaanually.
STA of claim23 wherein the list is sem-statically
27. _The STA of cl 26 wh t he
Boot B2 S 4y lelalf 23 WRRERIB HEneo HNGF FRtaS Mo NS Tt AP.
28. The STA of claim 23 wherein the list is
057, TER I oL s iiaraia the Kopfpler: abtifs e dBt py ghserving
aRg efiluatif chdntfelSatairblCihaheB®S Wherei n t he

controller obtains the |ist by observing and
eval uati ng channels available in the BSS. 31. The STA

3fi. cl ThenSIA shelakn mothﬁer@ﬁﬂﬂléCddrmbII@N@}amétes thdrehannels based
chan el s basef;l on at | east one of chan ? paﬂc%,
g eac annel and

Ot lpattieaot RNl SCccUBRIEYe NARHRINSS Svels
activity by other STAs in each channel.

32. The STA of claim 30 wherein the controller uses dual-radio for evaluating

the channels.

33. The STA of claim 30 wherein the controller uses non-transmission time
periods on-the BSS channel to evaluate other channels.

34. The STA of claim 30 wherein the controller uses clear-to-send (CTS)-to-
self to obtain a period to evaluate the channels.

35. The STA of claim 23 wherein the controller generates the list by randomly
drawing amongst available channels in the BSS.

36. The STA of claim 23 wherein the DLS request is an extension of IEEE

802.11e DLS request.

37. The STA of claim 23 wherein the controller receives a DLS response
message including alternative DLS parameters which include a list of at least one
DLS channel suggested by the AP.
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10 activity by other STAs in each channel. 32. The
STA of claim30 wherein the controller uses dual -radio
for evaluating the channels. 33. The STA of claim 30
wherein the controll er uses non-transm ssion tinme

peri ods on the BSS channel tojgval uate other channels.
15 34. The STA of claim 30 wherein the controll er uses

Jeear Tha-STAL (iR 37 ARRdrkin' heCRicthative BES! Pitakfeters include at
eval uate the channels. 35, The STA of claim23
upast eng of Reswitshtinae inslicajieger staddimenior DL link/sugaestad y the AP

50"% R IR0 YCHAATE RelEABa S fhub Bphefus T e, §TA o switch
dack txthenB8$S chaffel2c8G2DLSdinbisSsetapuest .  37. The STA

of claim 23 wherein the controller receives a DLS
response nessage including alternative DLS paraneters

W% ch Thadd TAlef gldims37 wheesin Itk sontooller 13 onfiguredito send another

TR Medse oy, Pls JHiEmals Jeiceidd fiofd the attemative

IDSsparaneterfs. a switch tine indicating a start time for

DLS |ink suggested by the AP and a synchroni zati on-

schedul e indicating a tinme schedule for the STA to

4@ t che &ETA b claim 2338hereimthel cantiodierisRiogfipured fosexecute a key

%%W%C%Sp%gedmée STA of claim 37 wherein the
er I's

contr onfigured to send another DLS request
nmessage i ncluding DLS paraneters selected fromthe

ahter faLisfen BHaaRA" A Rhéfeh the controller is configured to send the DLS

request message to the second STA via a DLS link established between the first
STA and the second STA on the BSS channel.

42. The STA of claim 41 wherein the controller receives configuration
information regarding multi-channel DLS policy in the BSS from an access point
(AP).

43. The STA of claim 42 wherein the conﬁguration information includes at least
one of multi-channel DLS capability implemented in the BSS, multi-channel DLS
capability enabled in the BSS, and ‘at least one of dwell times, maximum
transmission times, channel access times, quality of service (QoS) settings and
channel access schedules for a DLS channel.

44,  The STA of claim 42 wherein the configuration information includes at least
one of multi-channel DLS capability implemented in the BSS, multi-channel DLS
capability enabled in the BSS, and at least one of dwell times, maximum
transmission times, channel access times, quality of service (QoS) settings and
channel access schedules for a DLS channel.

45. The STA of claim 41 wherein the DLS channel is a sub-channel of the BSS
channel.



40. The STA of claim 23 wherein the controller is
configured to execute a key exchange procedure. 10 41.
The STA of claim 23 wherein the controller is
configured to send the DLS request nessage to the
second STA via a DLS |ink estﬂplished bet ween t he
first STA and the second STA oh the BSS channel .
48, Tﬁemét%dcgccﬁl'o‘?ﬁq%@ﬁ ™ {85 S8bA 8béSbing to either claim
recei ves configuration 1ntormation regarding
123, tandc substantidllySap didrein dasdrived B8Eh frefereace docEigare 2 of the
%%h?r‘n %S i{,@Pﬁa i 43. The STA of claim42 wherein the
|8 b 8 WHEYr mati on i ncl udes at |east one of
mul ti -channel DLS capability inplenmented in the BSS,
mul ti-channel DLS capability enabled in the BSS, and
at | east one of dwell tinmes, maximumtransm ssion
ti mes, channel access tines, quality of service (QS)
settings and 20 channel access schedules for a DLS
channel . 44. The STA of claim 42 wherein the
configuration information includes at |east one of
mul ti -channel DLS capability inplenented in the BSS,
mul ti-channel DLS capability enabled in the BSS, and
at | east one of dwell tinmes, maxi mumtransm ssion
ti mes, channel access tines, quality of service (QS)
settings and 25 channel access schedules for a DLS
channel . 16 46. A nethod according to either claiml,
or a station according to either claim23, and
substantially as herein described with reference to
Figure 2 of the acconpanyi ng draw ngs.



