COVBI NED DEVI CE AND SERVI CE DI SCOVERY TECHNI QUE | N STATI ONS SUPPORTI NG
TUNNELED DI RECT LI NK SETUP (TDLS) BACKGROUND [ 0001] A wirel ess network may
conpri se woeow11msne basi c service set (BSS) and the ba®Ct/usesmwioeedIset s
(BSS) may be coupled to each other by a backbone. A basic service set may
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may use the AP path to transmit data units.

[0002] However, in many usage scenarios, the service consumer STA and the
service provider STA may lie within each other’s radio range and may be associated
with a same AP. If the service consumer and service provider STA operate in a
promiscuous mode for some time while exchanging the data units, the service
consumer and service provider STAs may discover that they are in the same BSS
and may establish a direct link for exchanging data units. However, the higher layer
based discovery procedure may incur higher overhead and latency and the power
consumed by the STAs while operating in promiscuous mode is significantly higher
than that consumed in a normal mode. Also, switching transmission of data from AP
path to the direct link may require packet losses and reordering and the switch over
may cause delayijitter.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The invention described herein is illustrated by way of example and not by

way of limitation in the accompanying figures. For simplicity and clarity of illustration,
elements illustrated in the figures are not necessarily drawn to scale. For example,

the dimensions of some elements may be exaggerated relative to other elements for
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elements illustrated in the figures are not necessarily drawn to scale. For
exanpl e, the dinensions of sone elenents may be exaggerated relative to
ot her el ewerowy/fled3el arity. Further, where consi dered appcogrst@anm26spef erence
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perfor i ned device and service discovery in stations (STA) supporting
TDLS. Ithet bervicel Ippovidgr d@BAT itperforrmooenwoed sgpedcé | endlesexivice slischvesy | ogi c
i mpl ement at i.on resource partitioning, or sharing, or duplication

i mpl erreﬁﬁcgfé'%ic? 099;?&35%%61% errel ati onshi ps of system conponents, and

l'ogi ¢ qB008] I PIE.NG @ d FIRBERAM OWIGEP! if@SrRES &SthbinRb! BelReOBART séMider ovi de
a nore thorough understanding of the present invention. It will be
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have nqo0D9ENFrEho8wIUstrates a Query frame generated by the service consumer STA
according to one embodiment.
[0010] FIG. 7 illustrates a service frame generated by the service provider STA
according to one embodiment.
DETAILED DESCRIPTION
[0011] The following description describes embodiments of a technique to perform
combined device and service discovery in stations (STA) supporting TDLS. In the
following description, numerous specific details such as logic implementations,
resource partitioning, or sharing, or duplication implementations, types and
interrelationships of system components, and logic partitioning or integration choices
are set forth in order to provide a more thorough understanding of the present
invention. It will be appreciated, however, by one skilled in the art that the invention
may be practiced without such specific details. In other instances, control structures,
gate level circuits, and full software instruction sequences have not been shown in
detail in order not to obscure the invention. Those of ordinary skill in the art, with the
included descriptions, will be able to implement appropriate functionality without

undue experimentation.



detail in order not to obscure the invention. Those of ordinary skill in

the art, with the included descriptions, wll be able to inplenent
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in the specification to "one enbodi nent”, "an enbodi nent”, "an exanple

enbodi . Lndicate that the. enhodi nent descrj.bed, muy include a, ,

par t1 cUPA2k BEferETods i B RS TEATERdD ot FITeRl T S BFPOREBE aft ey

not necses@sie! ¥mbbalbéle” t iriieae! tHadl e ERddHiMentidddetibé®  may include a

characteristic. Mreover, such phrases are not necessarblyqlig referring to the
m

same ergasticutentfeateue Isductunberoracpharacieristiar Wuaevery, es ent, may not

char acteri sti i.S scribed. in, connection with an enbodi nent, it is

subm t v Eseenegy; Pol B8 e BAri i R gt S 8 37 S R Hitbrgdver,

af fect guenlpHrasésibre ndt hocddsaeily Rife®ingrtaaherdadid embbdiRBRE CFuMRemiiHenot her
enbodi ments whether or not explicitly described. [0013] Enbodi nents of the

i nvent idRarigylafclaatyee siHERIS] AN FAAWRETSTIC i deser&edsipf earnastiopr wihyan
vent | DROM . YAREERTES . | A
as i nory R gt 3Pk aoPrRRCLRRLE 2 hRE N b EF SR Sl eB0 BR RN ona

execut egffdey socte featunm istruptupe esischisFactbristic in cenrieztidalwith oter embuoaiments ude
any nmechanjsmfor storjng or transmtting information in a formreadabl e by
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fact result from conputing devices, processors, controllers, and other
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[ 0015] | e f wi,rel ess network 100, which may support conbi ned

devi ce rﬁﬁgﬁﬂgﬁg-pce§§9rﬁgg@§ geﬁg%fmi ques in stations supporting TDLS is
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signals. Further, firmware, software, routines, and instructions may be described
herein as performing certain actions. However, it should be appreciated that such
descriptions are merely for convenience and that such actions in fact result from
computing devices, processors, controllers, and other devices executing the
firmware, software, routines, and instructions.

[0015] An embodiment of a wireless network 100, which may support combined
device and service discovery techniques in stations supporting TDLS is illustrated in
FIG. 1. In one embodiment, the wireless network 100 may comprise an extended
service set (ESS), which may include basic service sets 120-A and 120-B, access
points AP 130-A and 130-B, and a distribution system 150. In other embodiment,
the wireless network 100 may comprise an independent basic service set (IBSS).
[0016] In one embodiment, the distribution hub 150 may include interfaces, which
may enable the STAs 110-A to 110-K in BSS 120-A to be coupled to STAs 110-M to
110-X in BSS 120-B and may couple STAs 110 in BSS 120-A and 120-B with other
types of distribution networks such as Ethernet based networks. In one
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the wirel ess network 100 may conprise an independent basic service set
(IBSS). [0016] In one enbodinent, the distribution hub 150 may i ncl ude
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| ogi ¢ value and thée other fields such as the destination address (DA) field
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[0019] In other embodiment, the STA 110-A may generate a unicast query frame

and send the unicast query frame to the AP 130-A. In one embodiment, the STA
110-A may configure the specific field to a second logic value and the other fields
such as the destination address (DA) field to the broadcast address. In one
embodiment, the unicast query frame may also comprise other fields such as the
BSSID (i.e., identifier of the BSS 120-A in which the STA 110-A is provisioned) field,
protocol type field, service discovery related optional fields.

[0020] In one embodiment, the service consumer station STA 110-A may receive a
first service frame in response to sending the broadcast query frame and a second
service frame in response to sending the unicast query frame. In one embodiment,
the STA 110-A may use the information (BSSID and optional information elements
(IE) fields, for example) in the first service frame to determine the BSS in which the
service provider station (STA 110-C) may be provisioned and the services the STA
110-C may provide. In one embodiment, the STA 110-A may establish a direct link if
the service provider station is provisioned within the same BSS as that of the STA
110-A. In one embodiment, the service consumer station STA 110-A may discover
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service frame in response to sending the unicast query frame. In one
enbodi nent, the STA 110-A may use the information (BSSID and opti onal

i nf or mat iwo 2eloerressbs (I E) fields, for exanple) in the fiPCTtUSSE0MRESET f rame
to determine the BSS in which the service provider station (STA 110-C) may

b |Sj d th t he . STA d L n

orbbds ST | 1Dre 28 1 Peorce Rigyansigion and S 4006 Pk be Biorisheld witain

pr ovi dehe Shiid BRI $20§1§°\0é(é HA st MoRe meoke B%O@Iﬁnéﬁﬁfthé)fsmhﬁ RAA
110-A. I n one enmbodi nent, the service consuner station STA 110-A nay

di scovenayastebisiTazdirachinks & 2ivie hesandee psoddéenstation STHAT 1.LQ:@~ C may be

provi si | t.he 20-A as that of the STA 110-A., I.n _one

P rhoar HaRET e sig sia Tuer 2 ceiibe: uRtaldly, nBbetul®, Saomie: Hitp lof, cc
provi deayét sérviie SECovdrd)- &ocb@@r%llthéNEBTRs usliong tbhe1d-ayahd STRYi16©-Idi gcovery
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After tthe disyributidnchoipets0.vi After sthestaer2sitednedtivitgnis estabtishedt in tdne
service consuner station STA 110-A may use the higher |ayer gl ayer-3, for

exanpl SMRFiMens Hies 86048, CBF‘%‘t”@@bISéat&rbl$T£s 10Brfp, m%rHS@the 1eg Ja¥erot her
I t &, th
f;yerarl ?c?(r)@rr(gjt?xoatnrﬁ%lgz%éas tﬂfs@@ %?%%E% %ﬁéd%%éyrrerﬂi} um gg@%@ control )e
addr es othewy sineilgri projdraik éol discovie tiee dlesired heerisicgber Inl ayerenibayisrens) the
: | th nb ft th t STA
T10: A dPUIch dFOTREORCSI o dSe e, ERESIET avtaic S0AET bReFiut BEEgse) oot 1 s
MAC adRpsss Fiz§ belp gé}@aékéaa% th@'énU%thé‘h%ér‘[&/é?'(%%V% meydpgehake. In

one enbodi nent, "t he device di scovery handshake may conprise a request frane
encapsUP@22H inn adheraemisadiment, aftenethermsetiicr: negnsueerSration0-STAmy10-écei ve

e DSl s ] sdie Yol B tiof (ST Pl LS el RpabEss, T,

the sergTAe! 10-AVINdgringiadd iz0dewntéd did€overy tHiimaShakd.10mPondiembodining thedi r ect
| ink set-up procedure to set up a dlrect link 112 with the STA 110-C.

[0023] davieemdiseerriyi tansshake aycamprise majeaHeshFpme paearsHater in endats
bet Wee”frérﬁ@ I/ 5he ERiddifett GrE SFA 1ND-BIRay 28t RdoRge AFarR8t Binidn one

may be used to discover the location (BSS 120-A) of the service provider station
STA 110-C. After discovering the location of the service provider station STA 110-C,
the STA 110-A may initiate a direct link set-up procedure to set up a direct link 112
with the STA 110-C.

[0023] In one embodiment, the AP 130-A may support transfer of frames between
the STAs 110-A to 110-K of the BSS 120-A using the AP path. In one embodiment,
the AP 130-A and 130-B may, respectively, couple the STAs 110-A to 110-K of the
BSS 120-A and STAs 110-M to 110-X of the BSS 120-B to the distribution hub 150,
which may allow transfer of frames between STAs 110-A to 110-K and 110-M to
110-X.

[0024] In one embodiment, the AP 130-A may receive a broadcast query frame,
check the contents of the specific field of the broadcast query, and determine not to
process the broadcast query frame if the specific field of the broadcast query equals
the first logic value. In other embodiment, the AP 130-A may receive a unicast query
frame and re-broadcast the unicast query frame in the extended service set

-5-



the AP 130-A and 130-B may, respectively, couple the STAs 110-A to 110-K of
the BSS 120- A and STAs 110-Mto 110-X of the BSS 120-B to the distribution
hub 150, wbi2eto/mresgoal | ow transfer of franes between STAPCTAB20M0102659210- K and
110-Mto 110- X [0024] I n one enbodi nent, the AP 130-A rray receive a

br oadcast e t s of the s f|c
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of the service provider stations. In one enbodi nent, the AP 130-A may

recei veS thel 1Q-Est IReang @@quémﬁn\‘ rtbﬁl ARe13@A My sheck dae Cﬂné@ﬁtérpfsthﬁ
110- C t
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first deamédetfe am&telnfs bhehe speeifit sfiedd of hlaesa@emcélfcarﬁe&icma@fthé Hiestslegio ce
frame e uaI the first glc val ue. I n one enbodi nent, the contents of the

speci f i'@14§-elH0R¢ eqtRodiEat, e porisals pEie IRBFITEHR of fee first serviesyremal ve
|1 the Agy dotel tﬁeaﬂ%t'|<§gee%/éﬁ1@gqﬁe'éér\m6é%?ﬁé 4 ©ehBRat8d 4R I6aSInsBIR the r ame-

| n ot her enbodi nent recelive t second service frane,
check threadcast &uiesy ﬁémd]elnscpibelr émboﬂlneemi t@APftBﬂAArrday heceses thecsedanaie t o

the STA 110-A i t f th i fi
(oS aetape e ek aF S BoN s Ph e Seciis i ahe AN e ShB oS Ba ey
retrievg thaesgadg ‘1393\ Qéeﬁ/% ggl’%Ul‘ﬂ@r' éta(tl%ﬁﬁ Vi8R %@Hﬁ#ﬁ?rofsthét é[%&flc?’ﬁbﬁidded

In a data address (D ? leld of the second service frane before
t r ansf equatgythenseeands/iogic valage Inonenemspaimeant, e PoD280-Anrdyeretiigvegthehe
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frame gmh)Higi@ofitee deicoMd dRirviee dtdred deforedtransiéhinglheCierite fraseotadiHeo t he
br oadcast guer frame by generating the first or the second service frane.

I n one @ddPrent, the STA 110-C nmy generate the first service frame with
[0026] While using the layer-2 combined device and service discovery procedure,

in one embodiment, the STAs 110-B to 110-K and 110-M to 110-X may receive the
broadcast query frame and a service provider station (e. g., STA 110-C) may
respond to the broadcast query frame by generating the first or the second service
frame. In one embodiment, the STA 110-C may generate the first service frame with
the contents of the specific field set to the first logic value in response to receiving
the broadcast query frame. In one embodiment, the other fields of the first service
frame may include the BSSID (identifier of the BSS in which the STA 110-C is
provisioned) field and optional IE field, which may comprise a list of services offered
by the STA 110-C.

[0027] In other embodiment, the STA 110-C may generate the second service
frame in response to receiving the unicast query frame. In one embodiment, the
second service frame may comprise the contents of the specific field set to the
second logic value and the destination address (DA) field set to the MAC address of
the STA 110-A. In one embodiment, the other fields of the second service frame
may include the BSSID (identifier of the BSS in which the STA 110-C is provisioned)
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the contents of the specific field set to the first |logic value in response
to receiving the broadcast query frane. In one enbodinent, the other fields
of the fiwetomenvizee frame nmay i nclude the BSSID (i dent ipCirars2ai/oeése7 BSS i n
whi ch the STA 110-C is provisioned) field and optional |E field, which may
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services offered by the STA 110-C. _In_one enbodi nent, the STA 110-C nmay
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di scoves, wOple&emrbler)&sert/ice cﬁé'ébvbl@womw akisshye ﬁasbdxm“ {E’rrFQerqburomo\M th
t he |nfrastructure network (AP 13 After the |ayer-2 connectivity is

est abl iS48PNER Sﬁﬂ'@reﬁfﬁ&ﬁ%nﬂn Oﬁﬁee Wd'ﬂ@tdﬁ%?TPe&%Q\%mWerW&%Wel ayer
(layer Ia@eré%fo‘?l’f%%heguéﬁ 24 e HBSsey n¥l Heae! rﬁ%é@ﬁgeacl&%@dcd?'@? 110- C

Bonj our,” and such other simlar protoco I'n one I ment, the
may recadress p@gyha@redztonhécanmmﬁtbehsgnmIa;sert(lm/essasrr[essaget he MAC (nmedi um

(T ayor 189880 oo B R e iskBstineliee dhecr A1 LRBCCRIpIRREL®  he
STA 11 QdvideiscBreariBnke e Yok thasishake4l 4nahs dhBauiint S

110-A. I n one enbodi nent, the 10-C may generate a response frame and
send tr%T/u\e1s1;6b(as@aVr@&mrate arressrmselir@m and serel S oespanse, frame toeionse

di scover PP tehe MsE Epiveseht Tue PEURS: BombaPed bl derfenht e
I ni ti atigcgtioh bEe STAK1361C. UFNEErO@l@G(Wé?ytd? thetlobstich of Hes sehlick ptdviden t h
the STA 110-A._[0030] An enbodi nent of station STA 110 supporting

conbi nedaliniTEA d1§-cenay d@t@ies%éiféfik/“rﬁ? peleur Peogesiure (te sef- apeajdurﬂctﬂlrﬂ; 2 .
In one £EORMh FRIETAL PR-RTA
[0030] An embodiment of a station STA 110 supporting combined device and
service discovery procedure is illustrated in FIG. 2. In one embodiment, the STA
110 may comprise an interface 210, platform 250, applications 270, and memory
280. In one embodiment, the interface 210 may couple the STA 110 to a access
point such as the AP 130-A or 130-B. In one embodiment, the interface 310 may
provide electrical, wireless, and protocol interface between the STA 110 and the AP
130.
[0031] In one embodiment, the platform 250 may comprise hardware components
such as processors, network interfaces, storage area, and such other components to
support a layered model depicted in FIG. 3. In one embodiment, the platform 250
may support applications 270 and the memory 280. In one embodiment, the
platform 250 may perform applications supported by the applications block 270 and
the data units so generated may be stored in the memory 280.
[0032] In one embodiment, the platform 250 may generate query frames such as
the broadcast query and unicast query, receive the first or second service frames,
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110 may conprise an interface 2 10, platform 250, applications 270, and
menory 280. In one enbodi nent, the interface 210 may couple the STA 110 to
a access woi2nto/gesh as the AP 130-A or 130-B. | n one enipotiuseew/jo2d¢she
interface 310 may provide electrical, wreless, and protocol interface

bet ween the STA 110 and the AP 130. [0031] I.n onge enbodinment, the platform
250" mgPrERICESS S SRR TRt HoREEOLT e aiuiEorad Sehice dscoled)

| nt er f ag8Bed kO AfCoRE SambBAENSnG! BBtioRATRSNEREY BRoSHREA! nk deangy ed

tpa
nodel depicted in FIG n one errb@dl ment, the platform 250 may support

appl i carbeedure ietwadn the sapies gorzgInen statiore agaitioelisaete pravidgsistatiar. in250
may perfaorm .catigns art by the application | ock . 270 and the
oy o orfres o3 liment, B AlgRBE 220 Blov STeRBR, EABIE 0B R0 98¢ p e
enbodi rRsdovery @o MepbebMEd tathyed2 el BleClafefid/ MAdEIESINSBRE @hbbddithent,
broadcast query and unicast query, receive the first or second service

f r ames, REFPIENG s combingsh de\dee ARdResvice diRaovenhat laysr-Aenay diglede aising

servi ce %ﬁ%ﬂﬁ%%rt@fi er%gaggs I n one enbodi nent, the platform 250 may al so
direct TI'N set-up procedure between the service consunmer station and the

servi cq0p83Yi hevnst ebodimént, the |@ydrozliguembined htevideatandr se2d® dicosenpor t
conbi ned devi ce and service discovery to be perforned at |ayer-2_ of the
| ayer edPTRERFEI® MAY 6@@%&%@%00%@& BY ﬁ?ﬁ@g% Hiscewrryi RTeRe e R

servic [ V) g L RC ' ages.
[0033] A G 1B Sona R b B oA o b e o e y
pr ocedwardl reglyce dateoey piienr drehdacket lossed. by servi ce di scovery procedure

f i gh I : t f '
o ofO0RE} o4h AMbasiie Rl e Thiel oreEeoapeaL ot Gl ZBBsR  an
embodi NRMNtrAéd il e 1GaBer @d oRBdshbedipRaHt! ad l?aX/eP&? N fWWr%@Océrﬁprise a
illustrated in FIG 3. In one enbodinent, the |ayered nodel "300 may

conpri dayer-2 306 a jaysys} servicgydiscovery (V2S) tHyse 868r gnd eJapsr-3 3P6r 183Me and a

305 ancTnearigheRg 2T SoaBas R e B TRe 2 0 S dih B ect e, 2
conpri ge085F I oM@ eenbatliPehacane I1ayene 395! irER cprisel oh@o? tnéitea MigasesWV - Fi
310, a short range and hi gh bandw dth radi o technol ogy based ultra-w de

band URRICHAS | 882 vleacett jtanAapis YWi-F4 $18aa short range and high bandwidth
radio technology based ultra-wide band UWB 320, and a frequency- hopping spread

spectrum (FHSS) based Bluetooth technology based BT 330. In one embodiment,
the L2SD 350 may comprise a platform dependant lower sub-layer 360 and platform
independent upper sub-layer 370. In one embodiment, the L2SD sub-layer 360 may
comprise interfaces such as Wi-Fi 361, UWB 362, and BT 363, which may couple
the interfaces Wi-Fi 310, UWB 320, and BT 330 of layer-2 305 with the upper sub-
layer 370.

[0036] In one embodiment, the upper sub-layer 370 may comprise interfaces such
as Universal Plug and Play interface UPnP 371, ZConf372, and other vendor specific
interfaces 373. In one embodiment, the UPnP 371 may allow devices to connect
seamlessly and to simplify the implementation of networks in home and corporate
environments for simplified installation of computer components. In one
embodiment, the UPnP 371 may use internet-based communication standards. In
one embodiment, the layer-3 380 may also comprise UPnP 381, ZConf 382, and
such other interfaces to couple the layer-3 380 to the layer-2 305.
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spectrum (FHSS) based Bl uetooth technol ogy based BT 330. In one enbodi nent,
the L2SD 350 may conprise a pl atform dependant | ower sub-layer 360 and

pl at f or mWwodepenasnt upper sub-layer 370. In one enbodi memtus2ai0m2d525D
sub-1layer 360 nmay conprise interfaces such as W-Fi 361 , UWB 362, and BT

ayer - 208821 e Feapaire LG 175D Srwer oByer i 9o B0 R DS e

upper sighvib@Xscovéhy (EISIPMSHFRion & theasaerS 386 akhi May $/dp Maig3gpnd Pl ay
interface UPnP 371 °, ZConf 372, and other vendor specific interfaces 373. In

one entoiirmation tohtheuPRBD33peditly informatide\élementss donore tergeedimest| theand t o
sinplify e 1 npl enent at of networks in .h d corporate environnments
For st hast peRel sEPIR i ahny sl i el Tad hibrhg it Bt hatl ™ he
UPnP 3 &endetheUsinpilicel PED-iRRSe@tioAERInbAR! iooiheSLZBW abWer shi-laee 3BTOORN nent ,

the | ayer-3 380 nmay also conprise UPnP 381 , ZConf 382, and such ot her
i nt er f s anebeBMENd e Hﬁr'OWGBWQ—@Y@hé—%a%y’@@y angens . (2903 7infermaias

enbodi - - 7 [ Vel |

i scovery Dl ST e RFbr R, L Bnst BT gh 3G S Bb e Fi i5s,

i nf or meduchras thetWeFL2 8D S 820,canchBPr3gdt i on el ements. I n one enbodi nent,
the L2SD upper sub-l ayer 370 may conpile the related L2SD i nfqrmation

el enentl803 Eéﬁ\%sﬁqjﬁi@”d’éﬁfﬁﬁe@éﬁ éﬁﬂ’ Icq COPRETes slatioBniNsas &e ﬁ-e[ALtgbAi ower
sub- I aygr, 3695 AdtweRe tﬁtggﬂ%?')gg)@he 56 ok FRE h?\)()ﬁfcherQ}'{ iGde BRObFARRYChESert

L2SD i nformation el enen Into appropriate L2 Trames based on the
chosen aret uoickst quenf meme desdhibad abdoveWrnd bg drigapswata? intoddEEBB80230.

190301 e FA B RE R Do M TR A S B e ™
the brogggast r@OF%JeH@tW sHeeras fHéﬂ‘@l'éﬂdeIﬂ@Ed)b&da apors . ndfsribethansansd at ed

into | EEE 802. based data frame and sent to the W-Fi interface 3 10 .
| f the feanae i) pefhednt ¢, avhieh mak inplude the fisstaarn be seramdasenviee Eame110- C

the 11 rEEchpd RbOue O SR ST AdEE R 4051 Lhbed opll B eliL a8 ot e
I nt o | EEEkhSW-Hi idtchased1data franme and sent to the W-Fi interface 3 10.

[0039] A flowchart 500 depicting conbined device and service di scovery
t echni dQ@39] A flow-chart 500 depicting combined device and service discovery technique

adopted by the stations of a TDLS network is illustrated in FIG. 5. In block 505, the
service consumer station such as STA 110-A may determine whether to send a
broadcast query frame or a unicast query frame. In one embodiment, control passes
to block 510 if the service consumer station STA 110-A determines to send a
broadcast query frame and to block 550 otherwise.

[0040] In block 510, the service consumer station STA 110-A may generate a
broadcast query frame. In one embodiment, the STA 110-A may use a query frame
600 of FIG. 6 described below to generate the broadcast query frame.

[0041] In Dblock 515, the STA 110-A may encapsulate the query frame 600
configured as a broadcast query frame in a first data frame. In one embodiment, the
STA 110-A may use IEEE 802.11 based data frame.

[0042] In block 520, the STA 110-A may broadcast the first data frame. As the first
data frame comprises the query frame 600 configured as a broadcast frame, the AP
130-A may not process the first data frame.



adopted by the stations of a TDLS network is illustrated in FIG 5 . In
bl ock 505, the service consuner station such as STA 110-A nay determ ne
whet her two=enxd1253br oadcast query frame or a uni cast quecy/Use@em265dn one
enbodi ment, control passes to block 5 10 if the service consuner station

STA 11Q- A, det ' nd a br padcast f bl ock 550

o her w0845 CBLBPCR B257 ER1Gs Brovidat s aing Sibr an e Aot Ao MBTRCEHG. A
gener atfe airgf %ﬂepaﬁafmauelhybbear@so,lMeowvﬁi@gfﬂmt statibf STA 1dcAnTERY use
a query frame 600 of FIG 6 described belowto %ener ate the broadcast” query

frame. Jeve4dte a firsbsepicesTametusingihe sargica frame d00gisuGa alaskebed belpw.r ane

enbod MREH (FieBReR st HERIA JHE'Y ol BsnRs dald, 1 iR BrYPETEmS Godoy | n
bl ock S¢ont eat®Frardd.O-1A oy ebeane@st thdeetdric Hattatranie @M. béf\Dabé@ dn r st

data franme conprises the query frane 600 configured as a broadcast frane,
t he AP lEEE 3024 standasdecess the first data frane.[0043] In bl ock 525,

P v CROBASY NigB SH0 08 ST 301, S O IRGASTRINE U T Lhige a1

frane. he service pro may génerate a

first smnsumerfstation 8TANYI0-Ae Inesng emblodanent( e eéniideCorofidirstatidre8Tdel ow.
[0044] In hlock 535, the STA 110-C maé encapsul ate the first service frame

in a sedéhet MaYasenhike serouthdaaHer sed; jethe-08al¢ SRivicer seinidentifiehe
based C(B§§F5§fi§ﬂ§pf]th ?55"’1%%‘65%3[%@] In bl ock 540, the STA 110-C nmay
send t he secon ata frane to 't

servi ce consumer station STA 110-A. In
one en]0046FEnin, bloble 544y thiec®T Arld OFAlenas defiermimeSTRINYLheG avand KAt fiahee, second

data franme based in the basi ervi ce set .identifier SSI flel d.of the
br 0adcABF S0y ArPUAET SIS TAr t-bok ein R sammBoaA ey bl Sine.
using t4-Aecanslodlabas! RMSTA! { 1(5-11\9m§2rs‘é't-%9 HoPELIMik MtAtthe STHA1BI0C 1S
w thin the sanme BSS as that of the STA 110-A._ In block 548, the STA 110-A
may settheSEA dilOektis Within e sameeBSS /sl et Of iSTA AR0STAIN poe@mBodiMEitn t he

i casti Backat | Aoy dstoGert ot FRRMERE IO T e S ReRE Y ce
provi deBSSID obtthe rseeVibe Prowiters. tRetEErembddinsmty theiSTAME 0bAGhEY ihigde)
service di scovery procedure.
higher level service discovery procedure.
[0047] In block 550, the service consumer station STA 110-A may generate a
unicast query frame. In one embodiment, the STA 110-A may use the query frame
600 described below to generate the unicast query frame.
[0048] In Dblock 555, the STA 110-A may encapsulate the query frame 600
configured as a unicast query frame in a third data frame. In one embodiment, the
STA 110-A may use IEEE 802.11 standards based data frame.
[0049] In block 560, the STA 110-A may transmit the third data frame to an access
point such as the AP 130-A. As the third data frame comprises the query frame 600
configured as a unicast query frame, the AP 130-A may process the third data frame.
[0050] In block 565, the AP 130-A may broadcast the unicast frame using the
broadcast address encoded in a destination address field of the unicast query frame.
In block 570, the service provider station STA 110-C may generate a second service
frame using the service frame 700.
[0051] In block 580, the STA 110-C may encapsulate the second service frame in a
fourth data frame. In one embodiment, the fourth data frame may be based on |IEEE
802.11 standards. In block 585, the STA 110-C may send the fourth data frame to
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[0047] In block 550, the service consunmer station STA 110-A may generate a
uni cast query franme. In one enbodi nent, the STA 110-A may use the query
frame 600woesuviibsd bel ow to generate the unicast queryPCrase010/00348] | n
bl ock 555, the STA 110-A may encapsul ate the query frame 600 configured as

T10-a 15 Seeideaetaumet SebPn AL ioAckS g A rdeRnatgnasycissSreE 560,

t he ST'%oh%BUr‘éd%ﬁhbrl\im@rﬁddré@oft*h'erS'Tth@ _Aranme to an access point such as
the AP 130-A hird data franme conprises the query frame 600

confi gL[D@ﬂZhslnablank @QQt theuemp 1 t&rAemay raetemingougingdhe joudle siata fremeniifr d

frame doPasie A oA Seoh P ALLIER Bl e TRt ERt o habff MESTAS o of

t he unic@aesh. query franme. In block 570, the service provider statlon STA
110-C matﬁ5 enerate a second_service frame using the service frane

[ 0051] [PRSB] olekblgel S9bhE1esTAAIITN-G may sefewpe @Ilrﬁflte“rﬂlhwltbéb@rﬁiT%érWr(ééf f ranme

in af t t f

basad HEIEAMIRLC 18 Wity e 05 ERES e o B BUOLAL e S AR T o
fourth tHetSTAreiteAt mbheuseeunicast pmmnSFTHI%IOQmﬁTg\tﬁé_mﬁﬂCuaddTgSS rend
destination address fileld confi 8ured to the MAC address of the STA 110-A.

[0052] BRSK Gtiheservieq dratiden 1d0 Qthery epbodimente thest HY 19A BaY thtialet a
frane, H.{;hém élesrerE%dﬁéic%gggﬁﬁrlo%bgw‘eoﬂJ gags Baﬁn&érnitéﬁl%wnbhzcéﬁfﬁe BSS as

t hat of TA 110 1 A may set-up a
di rect [0D5#] wAn lentbad iBEAL fl 8-qDery fnahm SCMUSH}G tIy hhe sgrvice rconsemearstat®®S as

t hat of. STA 110-A. _| nbodi STA ket
Lt ansniis JUSHALE] R IEh & MRS RaMeSa e Mo uirere 0B uRE EoRPESR eI | n

ot her eRAdI®RbadeéN§1 FAAd blPareFiyigns i ate higher |evel service di scovery
procedure such as but not limted to UPnP, Zconf. [0054] An enbodi nent of a

query f[ﬂaﬁé] 6looones enboglimert, e headercdaHs Mayrcarmpriseaub-§elds| suohras #6DSh FI G

heéder ﬁgﬁ%@?a@@% %?3%%{').’/3%]}0%?%%%2% %ﬁgo%?gg%@g’t% %&?{' I(lgj%he der

10 may greeribairfoRt, fthelfemé wodlyas19 ohsy @o&nbrusérﬁu@& cOtrbrist LASISNAR | on

address DA 6 18 and such ot her sub fields.
620, remote frame type 630, TDLS packet type 640 and Information 650.
[0056] In one embodiment, the STA 110-A, while generating a broadcast query
frame as indicated in block 510, may configure sub-fields ToDS 611 (=0), FromDS
612 (=0), LLC/SNAP 620 (= 80d), Remote frame type 630 (=2), TDLS packet type
640 (=10). In one embodiment, the TDLS packet type 640 may be configured using
the values in table 670. In one embodiment, the STA 110-A may use a reserved
value 10 to indicate that the TDLS packet type is a layer-2 query frame In one
embodiment, the Information 650 may comprise a table 660, which may include
columns Order 661 and Information Element (IE) 662 and the IE 662 may comprise
BSSID 669. In one embodiment, the IE 662 may also comprise optional IEs 669-A,
which may be used by the STA 110-A to indicate the services that the STA 110-A is
interested in. In one embodiment, the STA 110-A may configure the BSSID 669 with
a basic service set identifier of the AP 130-A to which the service consumer station
STA 110-A is associated. In one embodiment, the Information 650 may also
comprise optional information elements, which may identify the services that the

service consumer station STA 110-A may require.
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one enbodi nent, the frane body 6 15 may conprise fields conprising LLC SNAP
620, renote frame type 630, TDLS packet type 640, and Information 650.

[ 0056] | rwonetloartipssdi nent, the STA 110-A, whil e generati RgTASRIIOARASABL query
frame as indicated in block 5 10, may configure sub-fields ToDS 6 11 (=0),

FronDS =0 LC/ SNAP 6 te f 6 TDLS
packet 1D9SA GiRcPrie-sTBRAManio M STéodl tin i TErE FER K3 LRGeS HENGH8 Moy be
confi gL thdisHtEd if "tﬁoé’l@'%@s nhdy Eéﬁh@r@@;b h@ld@”?ol?gb@ﬁ B FrbhhSE12110- A
may use a reserved value 10 to indicate that the TDLS packet type is a

| ayer - 1=QudpA 6BaTBroadeasnt aéldtﬁﬁﬁ)nbk@/SNNé GZG)f (G808, ﬁemea)frame Wcmﬁrfiose a

662 and-the! PESRERARDREMAF (ED Bal o5 B8Toadiha it tas o sHrnBre o, el b oo
may al sfageeRddrfigueRt LSIRglthé BaIREANAablelB 7)) MBynd entbRlmbit, the SSAM 13.0-A to

i ndicate the services that the STA 110-A is interested in. In one

enbodi reffay LRe asTeseryed xawey 1@ dafingigale thad ﬂ%§%%@@0&ﬂ tPg iBajayeser vi ce
et 1 Il B 11 BRe ARyl GrulIEUhd ey SElbig, BRI, Sl flySTA
I a nment | SO

110- A soci at ed n one e I on

conpri sse opfiquned withf ® bemici synweé@eerd@tmehof:tmerm& 1|3meAttof\Am|¢Hnm§eer\moees
that the service consumer station STA 110-A nm uire.[0057] I n ane

enbodi ROABUMER SIAPR ?ﬁﬁ T4 0-pnis ﬁés%ﬁ‘@ﬂatmﬁ@eae'%ﬁ%' ”tqhhéﬂi?fqr n&0

ndi cat I [ hﬁ'd nDS 6
I12 I( O)rﬁQBdT%@f%FQ‘p abs{?lca dlresggs/? MQ S P b6 gR'Strg%%%r\;l éesrr)[t)rt]eg EO
type 63eryic@ con3IbDisr ptatlbetSTA(péOGMmayerQOIre In one enbodl ment, the TDLS

ket 640 fi th 67

mbodi ARHBE] e AmbogantdiF 518 H G vbriasRRla el airdank SeRar tne
TDLS pagk@litht #RESITA ¢1d)f¢y¢rrrr% SURA" Y162 0R terhiin@ ehanPadsSTRNG 10116 bisP62
may conprise BSSID 669, which may be configured with a basic_service set

i dent i farevishedhwitiip tbsosatmecBS\ﬁu(dBOtAnefosaxarTmée)c@nwbmr ther 8T Aoh1GRAISL10- A

. oo Bl o SRS 87 AR RESHE Ve 7 80 SRR
[ STA
chrsi i o SRR o, ER9SBkehe snexestmne S ST
%

STA 110LTR-Get At FRoSiIviRG@ tayerabia regrernss, sheySlh ﬂﬂ@v‘?\ M eandhia walketBe same
BSS ( Xl Ane (4lie @7BTB'cEhnlR L&D oL B8 tup CondiPas TS

[0059] An embodiment of the service frame used by the service provider station
STA 110-C is illustrated in FIG. 7. In one embodiment, the service frame 700 may
be substantially similar to the query frame 600 of FIG. 6. In one embodiment, the
STA 110-C, while generating a first service frame, in response to receiving the
broadcast query frame as indicated in block 530, may configure sub-fields ToDS 711
(=0), FromDS 712 (=0), LLC/SNAP 720 (= 80d), Remote frame type 730 (=2), TDLS
packet type 740 (=11). In one embodiment, the TDLS packet type 740 may be
configured using the reserved values in table 760. In one embodiment, the STA
110-C may use a reserved value 11 to indicate that the TDLS packet type is a
service frame.

[0060] In one embodiment, the Information 750 may comprise a table 770, which
may include columns Order 761 and Information Element (IE) 762 and the IE 762
may comprise BSSID 779. In one embodiment, the IE 762 may also comprise
optional IEs 779-A, which may be used by the STA 110-C to indicate the services
that the STA 110-C is capable of supporting. In one embodiment, the STA 110-C
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provi sioned. In one enbodi ment, the STA 110-A may use the value '0' of
table 670 to send a set-up request (Setup Req) and may receive a response
from the W0AIHMINA7:30 After receiving a favorabl e respons@CTiuse0180265910- A nmay
send a value '2' fromthe table 670 to confirmthe setup (Setup Confirm.

[s?gf?]orr%&g‘%ﬁ%ﬁ%en% BoplS T3t Abeeenics febhientfist fﬁ%ﬁP"i%'ﬁS@ﬁv. ce

frame mcﬁﬁb{e %%rﬁé@%bﬁ@&r*né? LsVat%h”STArﬁtG)CtlBeaé%B@TaYed rmn@%ﬁédlﬁéﬁt
In one enbodi nent, the S generatlng a first service frame,

in res pibﬁ§eTAd 10eh enay ngpetl\f&athﬂ ﬁr&ﬁsa@»tlceq eme anchiexaesne e c@mt@nts of theock
530, b fiel TaD 1 0), FronDS .712 (=0 C/ SNAP 720
2 s oSl S Gl P 8EB0h Hh 0 henike RRuGeE ol ;) o o
enbodi r@ﬁbodlmeﬁntTtﬁst@méQiontsMﬁ%r%ﬂélldiﬁay1@e:\ Xfthgyroﬁ%tdv&r (i1} Hé@lcé%ﬁﬁf ved
values in table 760. In one enbodi nment, the STA 110-C may use a reserved

val ue thetsenvisgscatieredhly thee demcs yaualetayefraecpglbm%derdﬁ\/@@ BPENBervjasn60]

I n one g&ﬁ% I nformati on 750 may conprise a table 770, which may
i ncl udOef co un%ng%&eggfl??Gl and Information Elenent (I1E) 762 and the IE 762

may corfp06sp BS6h&® emBodimermnehe rdali ME@aC, wiie hEné@lingas sdcondcsemidese
optional |Es 779-A which may be used by the STA 110-C to indicate the
servi cd&M@al '@ﬁ@o@ﬁ%tQE@%"Pg e yamast Sfie@’u%@ret'Pﬁ@atQ%'”oWQC'éWQd Ment ,

the STACHHJURTSNO SIS DS TP (BSSIHoRESS Wibit=) bAR #15qENIARe ot

identifier~of t ¢h the servi e consurrer station eg?A 110-C
is assc&TAt‘éldl -A), nLIdﬁ/eSl\#hiBoZﬂOrémt&Odt) hReB8ote 1fldné twg Wiﬁb(aﬂ/)e TS fplalcket

servic ani ne the contents the B I eter ne the

ocat | WP ADHE dur b7 Beerarbbraiarts B BLSRPakRE N Eas Fidt DS RBTdEs co

consunqu,ﬁd fHd @%eﬂ«ﬂé@i’%lﬁ@é’lr{ﬁ%ﬁa ¢6§CW6ﬁeferr\ﬂ)diﬁ’rYlbﬁ? tﬁ‘é‘@'ltﬁh‘ﬂ X34 ?"Ha‘y%e

of fered by the device US|£| teO‘};er- conbi ned devi ce and service discovery
s7)

pr ocedd Esena@byglueri 1dadn Attt TPhe rETketitypeds aderviee ff@me.at i ng a

iﬁgiocr:]gt | I flgu ts ) S 712
) §621,°6 %’@% %W&Wﬁﬁmﬁﬁ%ﬁ@r&@t@ﬁ%ﬁ ey 8%‘8%%% [tfb% g? 8, \’i’i‘ﬁcﬁg
(=0), DAay L&Iﬂ&éﬂﬁs@mﬁl@& e 8eP76$ Tamdl IforatidA- Gl Sphét 1]25) 762 &idlihe ermse
frame type 730 } TDLS acket type 740 (=1 1) n_one enbodi nent, the

TDLS pdaﬂbthr’wfgsa S'H_a?y75 cbhPngue@godiment, the IE 762 may also comprise
optional IEs 779-A, which may be used by the STA 110-C to indicate the services

that the STA 110-C is capable of supporting. In one embodiment, the STA 110-C
may configure the BSSID 779 with a basic service set identifier of the AP 130-A to
which the service consumer station STA 110-C is associated. In one embodiment,
the STA 110-A may receive the first service frame and examine the contents of the
BSSID 779 to discover the presence of the service provider station and the location
of the service provider station.

[0063] In one embodiment, the Optional IEs 779-A may also include the status
code such as ‘Success’, ‘Service Not found’, and ‘Malformed Query’. In one
embodiment, the service consumer station 110-A may thus discover the device and
the services offered by the device using layer-2 combined device and service
discovery procedure. In one embodiment, while setting up a tunneled direct link, the
STA 110-C may receive a set-up request from the STA 110-A and may respond by
selecting a value of ‘1’ (Setup Resp) from the table 760.

[0064] Certain features of the invention have been described with reference to
example embodiments. However, the description is not intended to be construed in
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using the reserved values in table 760. In one enbodi nent, the STA 110-C
may use a reserved value 11 to indicate that the TDLS packet type is a
servi ce fwarmeo/{1e362] |1 n one enbodi nent, the I nformti oRCTAG20mP2650TPr i Se a
table 770, which may include colums Order 761 and Information El ement (IE)
762 and t.he. | E 762 y r SID 77 In on iment, the | E 762
Ty 2l So B SEE5Rp VBT MASTHAIORS Gl iMenckaifPle STed Benishessral 280-¢ ¢ o
i ndi Cat&hémm%@avh@r% dfhﬁé |Né¢1t|§?ﬁ'°wmc91 brel §p§a?f8ﬁpioe;%@rf oﬁ§%IRFP|bH'|HQhe lgft one
enmbodi nent, the STA 110-C may configure the BSSID 7 a basic service
set i déatwhickrthefinvensionrparting are delemsd tchie vdihin the spinis u’mfelr seapet ObineSTA
110-C i.s associ ated. In one enbodi nent, the STA 110-A nay receive the first
servi cdMY¥4" and examine the contents of the BSSID 779 to discover the
presence of the service provider station and the |ocation of the service
provi der station. [0063] In one enbodinent, the Optional IEs 779-A may al so
i nclude the status code such as 'Success', 'Service Not found , and

"Mal fornmed Query'. I n one enbodinment, the service consuner station 110-A
may thus di scover the device and the services offered by the device using

| ayer-2 conbi ned devi ce and service discovery procedure. In one enbodi nent,
whil e setting up a tunneled direct link, the STA 110-C may receive a set-up
request fromthe STA 110-A and nay respond by selecting a value of ' 1
(Setup Resp) fromthe table 760. [0064] Certain features of the invention
have been described with reference to exanpl e enbodi nrents. However, the
description is not intended to be construed ina limting sense. Various
nodi fications of the exanple enbodi nents, as well as other enbodi nents of

t he invention, which are apparent to persons skilled in the art to which
the invention pertains are deened to lie within the spirit and scope of the
invention.What is clained is: 1. Anethod in a wireless network supporting
tunnel ed direct link set-up conprising: sending a | ayer-2 query frame from
a service consuner station, generating a |layer-2 service frane in response
to receiving the layer-2 query frame in a service provider station, wherein
a plurality of stations include the service consuner station and the
service provider station, and
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di scovering the service provider station and the services offered by the
service provider station in response to receiving the |layer-2 service frane
in the sewoizaw/wodssuner station. 2 . The nmethod of cl ai BCT/USeMe/024507 t he

| ayer-2 query frame is a broadcast query frane, wherein the broadcast query
frame i%cimfi ur eg to avoid a router from processing the broadcast query
frame, ‘WAELE A YMENSSEr vi ce consuner station and the service provider

station are £ouRl AgiHod e Wibleas- ndworl keipPBHiMed tiinetddidifed: IiWkRedeiup t he
| ayer-2 service frame includes a first service frame generated by the

servi cecopM@NEINEr station in response to receiving the broadcast query
frame, wherejin the first, servi.ce frane is to include Basic service set

identifier faﬂngpgaﬂéa){eﬁ%gwif@m%Frg%ﬂtsgwl%g?gﬂ{n?%%a 8'_%1 C service set
identifier igericpatirdgatiajer-2 l@@r\b@érr@rr’péernvwe%ﬁoﬁgé toViré B iIinghth € Nayidire §aenmi ce
provi der station is provisioned, wherein the information elenents is to

i ndi catfearp@édn Qé&ﬂ“@@spr@\?'fj@i" é@’“@p, Wher%l@r&/9|ééa|'by Qf/ﬁ@ép%.ﬂréﬁml‘éﬁﬁh&l?erm@e

et nod s Dation KR st REQYEIHBIsLRAGn Gy ! ce provider station in the
servi ce consuner station includes, retrievihg the basic service set
identifier wiscovening thee senfice nmbivider edteti@mtand rtioen $dreicker offerselr biycthef r ane,
and determ ning that the service provider station is_provisioned |In the

basi c S¥FVICE PRXICHSIRYRD ¥ rGIRANSEOIRS (RRSIVIBY NP JAYPH2tIREVIGEST@MEelPviNGe set

i denti fdgy: in ®~as the basic service set of the service consuner
stati oné.e?\gcg%#ﬁgu rr%tr %gég%gf claim4 conprises establishing a tunneled direct
i nk set-up 2 tThet methed of cipr by wdlereisttaeilaper-2 quesy besne is er bicae cast

identifier ¥al ue indi ca@es t hat the se(];ond station is, withi,n the basic
servi cUEEY TRMGYESTeI b brPafcas JHeEk T8Mg ForPTENeR IXPYRE TaHigr BPM t he
ser vi C%r@(ﬁ%@éﬁg@fhér%@aid@ﬁsti q"u%r? fﬂd%é,i\ﬁﬁ@reﬁﬁﬂ‘@t%érﬁ'&b%ln%bﬁ\eﬁ’ detRIneshdlineect

l'ink set-u ~ The met hod claim1, wherein the layer-2 query frane is
a uni casrvigaergvidenstetionvaes eoupled do thrutasten.s to rebroadcast the uni cast

frame using 3 Q'rhgqﬂ(éﬁwsotd %85%%,%&% tWéi I%%F-Z%Lé?\gi)fefﬂra%rg'includes a first

service frame generated by the service provider station in response to receiving the
broadcast query frame,

wherein the first service frame is to include a basic service set identifier value
and information elements,

wherein the basic service set identifier is to identify the basic service set
within which the service provider station is provisioned,

wherein the information elements is to indicate the services offered by the
service provider station.

4. The method of claim 3, wherein discovering the service provider station in
the service consumer station includes,

retrieving the basic service set identifier value and the information elements
from the first service frame, and

determining that the service provider station is provisioned in the basic service
set of the service consumer station if the basic service set identifier value is same as
the basic service set of the service consumer station.

5. The method of claim 4 comprises establishing a tunneled direct link set-up
with the service provider station if the basic service identifier value indicates that the
second station is within the basic service set in which the first service station is
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7 . The nmethod of claim®6, wherein the |ayer-2 service frane includes a
second service franme generated by the service provider station in response
to recei wogotia7isni cast query frane, wherein the secon#csarsgéom2dseane is

to include a basic service set identifier value, information el enents, and
a destination address cgggrisLn a nedi um access cont SS. va!ue of

oJ
the serRIPUSIGNEGyiVHigrelt e FTVIGR TS Me e SIREON ¢ Ss \}n'@@tes {jqbﬁgwpgf is

to i dquhﬁ&egr&elegmlgsétqwl ce set w thin which the service provider station
is provisioned, and wherein the information el ements is to indicate the
servi ces of fr Ehemyethhd of@laimc e, whergitidre Byar-2aruerg franhis awninast gbieryl ai m
7, wherein th%tesecond service, franme |s?gt| ect ed tg t he service, consuner

stat i orl USPng RN i ('l Feld ERIRECS BRCAGh MRS U519 3sREBITE % vi ce

frame. Ridreddef thetdinchRiquehairamé. conpri ses, using layer-2 query franme to
di scover the service provider station, and | ayer-3 service procedure to

di scover the-sefhg d@e@pfje‘@feﬁ'aﬂv e havheseip; the [RySUi2deerviteairapie in@udestige
met hod s%fcoﬁhaé&:\/%ec?rgmé é@ctgﬂ/ Qget&?rvfégs Foﬁ@érvétt%ﬁoh dlﬂnFésfg'o%evl%l ue

and th 'um access co vaI etermned using € second service

franme trecavlr@Mee-L&lcaseuwefyme 11. The nethod of claim 10 conprises
establishing a tunneled direct link set up. wth the service proyvider

station i f tMEETBHSING SREULECTVIENTTAME(S %l”&@qenalttaa“'ﬂ(‘e§e% Sehilegdtien ce

provi dejg§d, ahtn‘o?r’ﬂahén Wdrhbmst BRd %aéés‘flnﬁﬁét‘( 'aﬂere%%tcdrﬁ Hg?h(% rﬁ@&uﬁ‘?éé&%
consumer station IS provisioned. system supportl tunnel ed direct

| i nk setontnol eddn@ss siahgs ofathplsarwbeipyowdersstatlomns conprising a first station
and a second stati ?% and a first

The Second SYRRTESh Tith BBt Sehics ek ddiief R SRebiy: Be: batnssivtle $fuct on
and th%lﬁﬁﬁ%ﬂcﬁﬂﬁé&mde%)rév@éf ¥iafiBn RS BW\%énéd arigon, wherein the first
station is to send a layer-2 query frane to the pl urality of stations,
wherein the information elements is to indicate the services offered by the
service provider station.

8. The method of claim 7, wherein the second service frame is directed to the
service consumer station using the medium access control address value of the
second service frame.

9. The method of claim 7 comprises,

using layer-2 query frame to discover the service provider station, and

layer-3 service procedure to discover the service offered by the service
provider station.

10. The method of claim 9 comprises attaching the basic service identifier
value and the medium access control value determined using the second service
frame to a layer-3 query frame.

11. The method of claim 10 comprises establishing a tunneled direct link set-
up with the service provider station if the basic service identifier value indicates that
the service provider station is within the basic service set in which the service
consumer station is provisioned.

12. A system supporting tunneled direct link set-up comprising:

a plurality of stations comprising a first station and a second station, and

a first router coupled to the first station and the second station,
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wherein the second station is to generate a |ayer-2 service frane in
response to receiving the layer-2 query frame, and wherein the first
station iwote10dilzisover the second station and the servi ees/ustdienedoby t he
second station based on the layer-2 service frame. 13 . The system of claim

12, wherein the |ayer:2 ry frane is a broadcast query, frane rein the
br vadcast quiigrern Kieiies SRR 5 Srics GG atert BRC b eBroh Siton

pr ocessg BGkdriiee ropdeastatigyery frame. 14. The systemof claim 13, wherein
the layer-2 service frame is a first service frane generated by the second

station in reRgeisihea dratetaiian gy te Isendradeirisd ageer Jrameaie thevpédurality ohe
first s%rvi cSe frane is to include a basic service set identifier val ue and
i nforr’rast?tbqp el enents, wherein the basic service set identifier is to

identify theyih@sirctrresedond stetiomid fo gervdratha ldgerses@Nitestainkean reSponse
provi si oned, wherein the information elenents is to indicate the services

of f er edolgCeiMiagdbe buerst averyrirams, andrhe system of claim 14, wherein the
first statiopdgd &%Ei?sctoé&gfi ntigefo%%&#%rrré?téaén%@npr&g}i&j{'earﬁaﬁ{e(:?éﬁﬁé’éécgyset

identifier value o e first service ira he services offere

t he seasffedled bgtthesetomdrstatienibaised ont thenagdrerestviceofratbe first service
frame. 16 . The_system of claim 15, wherein the first station js to

establ i sh a t1inABPEYSHT & CAME2 <Wheteh it IPYefe Jueiirsedsidhroadcesle
basi ¢ SSlar) FanieSidibinthe\Rbaded AL BR] fameN8lcohiGuBEABNAIOR e A8 icurd Lhi N

t he basic Service set in ITst service“station 1s provisioned.
The dSyehemoadssiigine dreadessdropieny framd.ayer-2 query frame is a uni cast
query frame,, wherein the fir e uni.cast,. franme

Jsing & brodbast e dupeey e b uaeBin,def Jevermsertics T o5 of o
clai m lgryipbefr8ine (JeRetAKET by #RY \WeeBnl T 3Fioh S irR re8EONsE BT Vedelyihg i
generated by the second station in response to receiving the unicast query
f rame, broadcast query frame,

wherein the first service frame is to include a basic service set identifier value
and information elements,

wherein the basic service set identifier is to identify the basic service set
within which the second station is provisioned,

wherein the information elements is to indicate the services offered by the
second station.

15. The system of claim 14, wherein the first station is to discover,

the second station from the basic service set identifier value of the first service
frame, and

the services offered by the second station from the information elements of
the first service frame.

16. The system of claim 15, wherein the first station is to establish a tunneled
direct link set-up with the second station if the basic service identifier value indicates
that the second station is within the basic service set in which the first service station
iS provisioned.

17. The system of claim 12, wherein the layer-2 query frame is a unicast
query frame, wherein the first router is to rebroadcast the unicast frame using a

broadcast address of the unicast query frame.
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wherein the second service frane is to include a basic service set
identifier value, information elenents, and a destinati on address

conpri si yoaomedirism access control address val ue of thePCirnseowinadsoDN,
wherein the basic service set identifier is to identify the basic service
set within w@ic the o sIat i sioned, and wherein the

"nf or mat | on RS SER SIRl ads eereRL A BKEES Serare e e Sedssy

stati orgen}i8e -fralhé g%)‘iéif&@licﬁ ﬁ'easéE&i% st‘é’ﬂ@rﬁ% ReddhseeeoRee R q/tiﬁéfuifu'cﬁgie i's
directed to the first station usi ng the nedi um access contrdl address val ue

of the querypifr@anservi ce frame. 20. The system of cl ai m 18, wherein the first

station is t di scover the second _stati g.l.aye ra and
Tha Sorvi oo D BIEH Stodlt sBRERN ot s, it s A4 sEn e EY: (Rter

pr oceduzRue, anfbrmahién %Yé‘rh@ﬂilfsoén@aadéﬁti?i@tioﬁ\@@ﬂﬂés% ddiﬁprf Snﬁgi’a rﬁbéiuhﬂ@ccésst 0
attach the basic service identifier value and the medi um access control

val ue dendohpdd@sasiehue ehbedissionatiovrvice frane to a | ayer-3 query frame.
22. The syst\@g%rgf %é”“tﬁ'[s?c %ew rsFLndernﬁieF dé Stk)a@bﬂﬁfyoﬂié ?as‘c ESA R Lgh a

tunneled dir |nk e secon t1o Pasic service

i dent i fwightin wlicrethensBoomdestatidrals proeiskeeandndt ation is within the basic
service set in which the first service station is growsmned 23. A

servi ce cons¥@einsihg .Ira‘ﬁrrgﬁm,eiqrn@n@ isulonBdicaterthe Seryicak cg‘@(eq”py the

conpri ddignddiatigh €' face, wherein the interface is to couple the service
consuner station to a router, a platformcoupled to the interface, wherein
t he pl atform9.sThe syetmnwaécmimay&rwnersam me:eeciomsenvrcermamenseiireoteﬁeimdi ng a

I - t | uralit f stati | e th t
whor &1 AneHEststatdbRsing £ e GoatnbeSa cBufol &l pre iRiugorefa R drerine
plural ifaymef stations and the services offered by the service provider

station based on the |ayer-2 service frane.24. The service consuner station
of clai m 23,2GhEh@systeeokeai 48, wbaraimire Bisasiagianiista.o di scover the

service providelef il LoLbriPLifoh N8ingAs) &2 GLLhFRamRt ahgent ! Tier

the service offered by the second station using a layer-3 service procedure.

21. The system of claim 20, wherein the first station is to attach the basic
service identifier value and the medium access control value determined using the
second service frame to a layer-3 query frame.

22. The system of claim 21, wherein the first station is to establish a tunneled
direct link set-up with the second station if the basic service identifier value indicates
that the second station is within the basic service set in which the first service station
iS provisioned.

23. A service consumer station supporting a tunneled direct link set-up
comprising:

an interface, wherein the interface is to couple the service consumer station to
a router,

a platform coupled to the interface, wherein the platform is to receive a layer-2
service frame in response to sending a layer-2 query frame to a plurality of stations
coupled to the router, wherein the platform is to discover a service provider station of
the plurality of stations and the services offered by the service provider station based

on the layer-2 service frame.
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val ue of the layer-2 service frame and to discover the services offered by
the service provider station frominformation el enents of the | ayer-2

servi ce fwarm10/A%30The servi ce consuner station of clai mC2AIS2ev0@e@dN t he
service consuner station is to establish a tunneled direct link set-up with

the service oyj der station if the basic seryice identifier val ue

| ndi cat 65+ A ThE SeElERAOTEUTIER RN AT L BRLT Vs PORSE CRTSUTRhi ch
t he Serdthiich RABHEEIve? tidd b@ﬂ/_idesprl%"vib\ér%'té%féﬁﬂusigé-the“\bﬁﬁ&}’s’e?\ﬂcé’%ev igdafifist ation
supporting tunneled direct link set-up conprising: an interface, wherein

t he i ntvaldeaobtheslayer-2 sepliec framesand ix dispover thersesviges offetasl by thrusenviceand a
pl at f orm cqoupl to the interface, wherejn the platformis to generate a
ayer - PRURST sEph I oPhelish SBmall BE R PG SBhy& Fohtuery f rame.

wher ei n t he BNTheWepdcd BbHEIMER stdtidn| sFyRsin 258 ewkbeesn ttid BBrvidtdbemduiner

| ocation of the service provider station and the services offered by the

servi cStaligy isdieresablishon tunreled kiresklink sel-yp withdbe sardee droveecsigitian 26,

wher ei -2 | r ] ' i G Servi- .

ore Trb PRl g SRS TRLGTRk AL BR Bl ST Rogi

| dent i fdeevice Set i WHehtthé gehlice bassumerestdtion issglovimidriedl whi ch the second
station is provisioned, wherein the information elenents is to indicate the

servi ces of f48-ed fbySqMiEes dERYides tHaliorh. surporting Wepglete diesti iy Sa&tyP on of

claim Q%mdﬁm?ﬁqﬂ n the service provider station is to support set-up of a
tunnel e Irect link, wherein the set-up of the tunneled direct link is

i nitiated byarainssfade; evheosisuheintetfacé énto couple the service provider station to a

router, and

a platform coupled to the interface, wherein the platform is to generate a
layer-2 service frame in response to receiving a layer-2 query frame, wherein the
configured values in the layer-2 service frame indicate location of the service
provider station and the services offered by the service provider station.

27. The service provider station of claim 26, wherein the layer-2 service
frame is to include a basic service set identifier value and information elements,

wherein the basic service set identifier is to identify the basic service set
within which the second station is provisioned,

wherein the information elements is to indicate the services offered by the
second station.

28. The service provider station of claim 27, wherein the service provider
station is to support set-up of a tunneled direct link, wherein the set-up of the

tunneled direct link is initiated by a service consumer station.
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